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KEY  TO  PRONUNCIATION. 

•• 
a far,  father 

a laU,  hate 

a  or  & at,  fat 

a air,  care 

9 ado,  sofa 

a all.  fall 

ch choos?,  church 

c eel,  we 

e  or  € bed,  end 

k her,  over:  als< 

hw 

I 

i  or  I 

1 

kw 

n 

her,  over:  also  Fr.  e,  as  in  de; 
cu,  as  In  neuf;  and  oeu,  as  in 
hoeuf^  coeur;  Ger.  6  (or  oe), 
as  in  okonQmu, 

% befall,  elope 

c agent,  trident 

fi off,  trough 

K gas,  get 

gw 

anguish,  guava 

h  hat.  hot 

h  or  H     Ger.  ch,  as  in  nicht,  wacht 

what 

file,  ice 

him,  it 

between  e  and  i,  mostly  in 
Oriental  final  syllables,  as, 
Ferid-ud-din 

gem,  genius 

quaint,  quite 

Fr.  nasal  m  or  n,  as  in  emban- 
point,  Jean,  temps 

fl 
Span,  fi,  as  in  canon  (cln'y6a), 
pinon  (pen'y^n) 

ng 

mingle,  singing 

nk 
bank,  mk 

5 no,  open 

o  or  6 not,  on 

o com,  nor 

• 
o atom,  symbol 

p book,  look 

Ol 

oil  soil ;  also  Ger.  «fi»  as  ia  b€utel 

oor  oo   fool,  rule 

ouorow  allow,  tx>wsprit 

s satisfy,  sauce 

sh 
show,  sure 

th 
thick,  thin 

& father,  thither 

A mute,  use 

uoru 
but,  us 

u pull,  put 
— 
u between  u  and  e,  as  in  Fr.  sur, 

Ger.  MiiUer 

zh 

of,  very 

(consonantal)  yes,  young 

pleasant,  rose 

azure,  pleasure 

'(prime), '(secondary)  accents,  to  indicate 
syllabic   stress 



WASPS,  hymenopterouE
  insects,  typic- ally belonging  to  tbe  family  Vetp\d», 

in  wdich  the  head-shield  is  square 
and  the  mandibles  orgrcater  jaws 

short  and  toothed  at  their  tips.  The  wings  are 
folded  once  longitudinally  when  at  rest.  The 
antennK  of  the  males  are  13-jointed,  those  of 
the  females  and  neuters  or  workers  12-jointed. 
The  ahdomen  is  egg-shaped  and  often  borne  on 
the  thorax  by  a  slender  sialk. 

The  trtie  wasps  differ  considerably  in  ap- 
pearance and  greatly  in  habits.  Some  of  them 

live  in  pairs  and  construct  simple  cells  of  mud 
which  are  attached  to  twigs,  beneath  stones, 
etc.,  and  stored  with  paralyied  spiders  and  in- 

sects upon  which  the  larvse  feed;  oihers  burrow 

inio  the  stems  of  plants  or  the  ground  and  pro- 
vide for  the  young  in  a  similar  manner,  AH 

such  are  known  as  solitary  wasps,  to  distinguish 
ihem  from  the  social  or  colonial  wasps,  and  are 
sometimes  separated  as  a  distinct  family  (£»- 
menida).  The  true  social  wasps  are  all  paper- 
makers  and  their  nests  are  sometimes  of  large 

siie  and  shelter  a  great  man^  individuals.  Un- 
like the  solitary  wasps  which  are  of  perfect 

males  and  females  only,  the  soda!  wasps  pn>- 
duee  in  addition  a  caste  of  "workers*  or  in- 

fertile females. 

Emmtnej  fralema  is  a  well-known  solitary 
wasp,  easily  recognizable  by  the  long  and 
slender  pedicle  formed  by  the  basal  segment  of 
ihe  abdomen,  the  short  square  thorax,  and  long 
jaws.  Its  nests  are  dainty  spheres  about  half 
an  inch  in  diameter  constructed  of  mud  pellets 
and  attached,  often  several  in  a  row,  to  twigs 
or  walls,  and  sealed  a^ter  being  provided  with 
a  fertilized  egg  and  a  supply  of  caterpillars. 
Odynrrus  ana  several  related  genera  having 
very  similar  habits  have  the  abdomen  sessile. 
They  are  often  gaily  colored  and  tome  of  thetn 
place  their  mud  cells  within  hollow  galls  or  the 
deserted  nests  of  other  insects.  Raphigloisa 
iorms  burrows  in  the  pithy  stems  of  briers  and 
stores  its  cells  with  the  larvx  of  weevils. 

Of  the  social  paper-wasps  the  species  of 
PoiUles  somewhat  resemble  Eumenes  in  the 
slender  more  or  less  peliolate  abdomen.  -Ml  of 
the  numerou.i;  speciea  build  a  single  tier  of  cells 
supported  by  a  central  pedicle  and  unenclosed 
in  a  coTcring.  Several  of  these  species  are  vefv 
  1   and   well   known.      The   nests,   which 

inverted  short-stemmed  wine-glass.  Hie  grubs 
hatch  from  the  egs  laid  in  each  cell  as  soon  as 
it  is  finished,  and  toe  cells  are  lengthened  some- 

what as  they  grow.  They  are  fed  by  the 
mother,  and  mature  and  fly  in  about  three 
weeks.  Those  first  bom  are  females,  and  these 
daughters  at  once  begin  to  assist  the  mother- 
wasp  in  caring  for  the  young  hatched  later. 
In  the  winter  nearly  all  the  wasps  die,  but  a 
few  fertilized  females  hide  in  shelter-crevices 
and  survive  to  found  new  colonies  in  the  spring. 

In  Vetfa,  the  hornets,  the  abdomen  is  broad, 
robust  and  sessile,  and  most  of  the  species, 
which  include  the  hornets  and  yellow  jackets, 
are  brightly  striped  with  yellow  on  a  blade 

or  brown-^ound  color.  The  members  of  this 
genus  exhibit  the  largest  and  most  highly  de- 
veIo)>ed  wasp  communities.  A  common  large 
species  is  Vesba  maeulaia,  the  white-faced 
hornet  which  Duilds  the  lar^e  oval  grayish 
paper-nests  so  well  knowa  Externally  they 
consist  of  several  loose  coverins;  layers  pierced 
by  an  aperture  at  the  lower  end.  The  interior 
is  occupied  by  horizontal  tiers  of  combs,  like 
floori  in  a  house,  supported  by  columns,  and 
with  passages  between.  Each  cell  is  hexagonal, 
as  in  the  combs  of  bees,  but  the  material  Is 
paper.  These  tiers  of  cells  are  built  in  succes- 

sion, the  upper  ones  first.  Sexually  wasps  are 
of  three  kinds,  males,  females  and  neuters,  the 
two  latter  armed  with  an  exceedingly  venomous 
sting.  The  last  are  the  workers  in  the  hive; 
they  also  go  out  to  bring  in  provisions  for  the 
community.  Wasps  are  nearly  omnivorous, 

feeding  on  honey,  jam,  fruit,  butcher's  meal, and  any  insects  which  they  can  overpower.  A 
share  of  these  viands  is  given  to  the  males  and 
females,  whose  work  lies  in  the  vespiary  and 
in  providing  for  the  future  progeny  of  the 
colony.  The  cells  of  a  large  nest  may  amount 
to  more  than  15,000.  In  these  the  females, 
which  are  few  in  number,  deposit  eggs,  hatched 
ill  eight  days  into  lar«e.  These  go  into  the 
chrysalis  state  in  12  or  14  days  more,  and  in 
10  more  are  perfect  insects.  The  males  do  not 
work.  Most  of  the  workers,  all  the  males  and 
the  old  females,  die  at  the  approach  of  winter, 
and  in  the  spring  each  surviving  female,  hav- 

ing been  impregnated  in  autumn,  looks  out  for 
a  suitable  place  to  form  a  new  vespiary,  and 
builds  a  few  cells  in  which  are  deposited  wgs 
destined  to  prodnce  workers,  llie  latter  then 

assume  the  duties  of  nest-building,  and  the 
ntmher  of  cells  it  naidl^ncmsed  to  provide 
places  for  the  eggs  vmich  the  female  continues 
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trouble  begins.  In  all  cases  noxious  fumes  are 
oroduced  and  escape  unless  the  temperature  is 
iffXf  F.  or  more,  and  freedom  from  offensive 
odors  is  gained  only  at  the  expense  of  fuel. 
The  organic  fumes  must  be  decomposed  and 
destroyed  within  the  furnace  itself  and,  there- 

fore, the  process  must  be  one  of  complete  com- 
bustion and  not  mere  evaporation  or  distilla- 

tion. When  a  small  amount  of  garbage  is  mixed 
with  a  large  amount  of  paper,  excelsior,  shop 
sweepings  and  waste  coal  ana  clinker  die  in- 

cineration process  is  neither  difficult  nor  costly ; 
and  is  permissible  in  the  outskirts  of  a  town  or 
city  where  there  arc  no  neighbors  within  a  mile 
to  be  troubled  by  the  fumes  which  in  practice 
always  escape  with  the  chimney  smoke  and  come, 
to  the  ground  at  a  greater  or  lesser  distance  ac- 

cording to  the  force  of  the  wind.  Many  city  in- 
cinerators for  this  kind  of  waste  destruction  are 

in  use  in  the  United  States  and  Canada;  many 
of  practically  the  same  class  have  been  in  use  in 
England  for  a  long  time,  and  from  there  the 
practice  has  extended  to  Hamburj^  and  some 
other  places ;  but  none  of  these  inanerators  en- 

deavor to  burn  pure  garbage,  but  always  the 
mixture  above  mentioned.  As  a  matter  of  fact, 
there  is  enough  heating  power  in  a  pound  of  dry 
garbage  to  evaporate  the  water  from  the  next 
pounds  and,  therefore,  there  is  no  reason  why  a 
furnace  cannot  be  so  constructed  that  each  pound 
of  garbage  may  dry  the  next  succeeding  oound, 
and  garbage  thus  be  made  to  burn  itself,  with 
only  enough  added  fuel  to  insure  the  destruction 
of  fumes.  The  practice  in  cities  which  use  in- 

cinerators is  to  collect  household  ashes  with  the 
garbage.  These  ashes  average  20  to  25  per 
cent  of  unburned  coal,  and  this  is  ample  for 
the  complete  destruction  of  the  garbage  at  a 
suitable  temperature. 

Garbage  utilization  {processes  all  aim  to  ex- 
tract the  grease  by  cooking  in  steam  or  solution 

in  naphtha,  after  which  the  solid  material  or 
fibre  is  dried  and  ground  to  form  a  fertilizer 
base.  The  recoverable  grease  amounts  to  about 
60  potmds  per  ton  of  raw  garbage,  and  is  salable 
at  about  three  cents  per  pouncT  The  dry  fibre 
averages  540  pounds  per  ton  of  winter  garbage 
and  derives  its  value  from  the  presence  of  am- 

monia— 18  pounds  @  8c.  ""$1.44;  phosphoric 
acid —  18  pounds  @  lc.=*18c.;  potash  —  6 
pounds  @  3^c.«=21c.,  or  a  total  recoverable 
value  of  $3.63  from  a  ton  of  raw  winter  garbage. 
Summer  garbage  is  less  valuable  because  it 
contains  more  water  and  less  grease  and  fibre. 
The  cost  of  treatment,  when  the  quantity  is 
large,  is  less  than  the  valtte  of  the  material  re- 

covered. In  American  cities  the  amotmt  of 
garbage  collected  averages  about  a  half  pound 
per  citizen  per  day ;  in  Europe  it  averages  less 
than  a  quarter  pound.  Many  people  object  to 
keeping  separate  garbage  cant  because  of  the 
odors  which  arise  unless  the  water  is  absorbed 
by  a  mixture  of  ashes,  paper  and  other  waste; 
but  in  a  lance  city  where  garbage  is  collected 
daily,  it  is  evident  that  material  which  has  come 
from  the  table  within  24  hours  most  be  odorless 
and  tmobjectionable,  and  that  the  odors  arise 
solely  from  the  cans,  and  from  them  only  be- 

cause they  arc  not  regularly  washed  and  kept 
clean.  Some  cities  require  the  wrapping  of 
garbage  in  substantial  paper  parceb.  .  This  not 
only  makes  for  deanltoess  bitt  renders:.indnera- 
tion  very  much  easier. .  .Thct  per  sapiijLproiiuc- 

'  tioo  of  -garbage  is  -  Ihci  United  *  &i»tca-  icaries 

from  80  pounds  (Buffalo.  N.  Y.)  to  2fir>  pounds 
(Rochester,  N.  Y.)  per  annum.  In  nine  of  the 
larger  American  cities  the  daily  output  of  gar- 

bage vanes  from  331  pounds  to  875  pounds  per 
1,(100  of  population.  In  1914  the  cit/  of  New 
York  entered  into  a  contract  by  which  it  was 
to  receive  $62,5(X)  for  its  garttage  the  first  year : 
S87,5(X)  the  second  >*ear;  and  $112,500  annually 
for  three  years  thereafter. 

The  cost  of  incinerating  garlage  in  the 
United  States  ranges  from  $250  to  $1,000  per 
annum  per  1,000  ot  population,  the  average  cost 

being  al)out  $600.  At  Minneapolis  the  citv*s 
w^astes  are  used  to  produce  steam,  w;hich  lights 
and  heats  the  chanties  and  corrections  build- 

ings, and  in  addition  lipihis  31  miles  of  streets. 
(4)  Ashes  are  always  available  for  lowland 

filling  and  steam  ashes  are  panicularly  sought 
by  builders  for  use  in  fireproof  floors,  as  a 
foundation  for  the  cement  floors  of  cellars  and 
as  a  substratinn  for  sidewalks  and  flagging. 
The  ash  output  amounts  in  the  northern  pan^ 
of  America  tp  nearly  three-quarters  of  a  cubic 
\*ard  per  citizen  per  year  and  many  efforts  have 
been  made  to  utilize' its  various  constituents  so as  to  save  the  cost  of  carting  or  boating  it  awav 

for  filling  purposes.  Ordinar>'  household  ash from  anthracite  coal  con.sists  of:  Fine  ash,  50 
per  cent;  coarse  ash,  stone  and  clinker.  30  per 
cent ;  coal,  20  per  cent.  Such  recovered  coal  has 
a  readv  cash  sale,  and  while  the  daily  value  of 
the  ash  from  a  single  building  is  probably  too 
small  to  pay  for  its  separation,  yrt  the  process 
may  be  profitable  when  conducted  on  a  large 
scale,  in  proper  buildings  and  aided  by  mechan- 

ical means  of  separation.  This  recovered  coal 
has  an  average  heating  value  of  about  75  per 
cent  of  that  of  new  coal  and  has  many  advan- 

tages as  household  fuel  because  of  its  ease  of 
ignition  and  its  freedom  from  dust,  clinker  and 
slate.  In  the  borough  of  Manhattan.  New  York, 
the  annual  output  of  ash  is  per  capita,  1,162 
pounds,  or  3,1/5  pounds  per  1,000  inhabitant <» 
dail^.  This  amounts  to  an  average  of  12,90^ 
cubic  yards  in  summer  and  18.558  cubic  yards 
in  winter.  The  total  amount  to  be  handled 
annually  is  not  far  from  5,500,(XX)  cubic  yard>. 
or  4.200.(X)0  tons,  and  the  amount  of  recover- 

able coal  contained  therein  is  not  far  from 
1,050.(XX)  tons.  The  cost  of  handling,  on  the 
basis  of  an  average  haul  of  three-fourths  of  a 
mile,  is  96  cents  per  cubic  >'ard.  If  the  ash 
collections  are  kept  free  from  street  sweeping<> 
and  ̂ rbage.  the  recovery  may  t>e  made  by  a 
machme  capable  of  separating  coal  from  clin- 

ker; and  the  vahie  of  the  recovered  coal  will 
be  nearly  sufficient  to  meet  the  expense  of  ash 
collection  and  disposal. 

(5)  The  class  of  waste  including  general 
rubbish  —  cans,  bottles,  old  rubber,  paper,  rags. 
bits  of  metal,  etc. —  is  a  perennial  cleligfat  to 
scavengers,  who  withstand  dust  and  smells  in 
order  to  pick  out  these  things  from  a  mixed 
mass  of  animal  and  vegetable  refuse.  But 
since  city  authorities  have  learned  to  keep  the 
different  classes  of  waste  separate,  this  rub- 

bish has  become  a  source  of  revenue  to  the  dty 
even  after  paying  the  cost  of  collection  and 
sorting.  Old  cans  are  sold  at  $5  per  ton  for 
their  solder,  tin  and  value  as  material  for 

cheap*  castings.     Bottles   are   of   two  tdasses. 
.  ̂re^istetied*  goods r-- bottles  which  have  .the 
"pgro^dctQclB  -name  blown  in  thcrjjasa^.and 
;  plam  •  JMittles  -•  wtdbeot    names.'  vToe  awerafe 
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price,  at  the  place  of  collection,  for  ̂ registered* 
bottles,  which  by  law  may  be  sold  only  to  their 
original  owners,  is  one  cent  each.     Plain  bot- 

tles are  put  into  barrels  and  sold  to  dealers  at 
$1.50  per  barrel.    Broken  glass,  too,  has  a  nuu> 
ket  value  of  10  cents  per  bag.     Rubber  scrap 
is  worth  15  cents  per  pound  at  the  rubber  re- 

claiming factories.     Waste  paper,  when  clean, 
is  worth  from  $4  per  ton  for  newspapers  to  $40 
per  ton  for  fine  white  paper,  the  average  price 
for  the  paper  collections  of  a  city  being  about 
$9  per  ton.    Rags  vary  in  price,  as  do  papers, 
many  of  the  rags  being  used  for  paper  stock. 
These  materials  have  such  value  that  only  a 
small  proportion  reaches  the  carts  of  the  de- 

partment of  street  cleaning.    The  large  propor- 
tion is  collected  bv  house-to-house  visitation  by 

junk-cart  men,  of  whom  there  are  in  the  bor- 
ough   of    Manhattan,    for  instance,   some  400, 

whose  purchases   amount   to  about  $1,000  per 
day;  and  only  the  balance  is  collected  by  the 
department  carts.     In  many  cities  the  privilege 
of  picking  over  the  "dump®  is  sold  to  the  high- 

est bidder.     la  smaller  places  the  pickers  are 
free  to  exercise  their  trade  for  what  they  can 
make.     An  idea  of  the  extent  of  the  trade  in 
these  waste  materials  may  be  gained  from  the 
statement  that  the  yearly  collection  of  old  rub- 

bers  in   the   United  States  amounts   to  about 
17,000  tons,  of  which  some  600  tons  per  year, 
worth  $50,000,  are  collected  in  the  borough  of 
Manhattan.     Some  of  the  other  yearly  collec- 

tions  in   Manhattan  are  as   follows:     ̂ Regis- 
tered*     bottles  —  principally     syphon     bottles, 

milk    bottles    and    those   used    for   carbonated 
waters,      soda     and     beer  —  2,000,000,     worth 
S20,000;    plain    bottles,    30,000    barrels,    worth 
$45,000;   waste   paper,  $2,000,000   worth;    rags, 
$75,000    worth;    bits    of    carpet,    string,    iron, 
brass,  etc.,  to  the  amount  of  several  thousand 
dollars  more.     Though,  as  said  above,  only  a 
small  proportion  of  these  things  goes  to   the 
waste  heap,  yet,  since  the  department  has  pro- 

vided separate  carts  for  dry  rubbish,  the  city 
has  received  annually  nearly  $100,000  for  the 
delivery  of  these  collections  to  contractors  at 
the  docks.    The  various  materials  are  delivered 
mixed  from   each  cart,  and  some  $150,000  is 
paid   annually   by   the   contractors   to   laborers 
who   sort  the  waste  into  separate  piles,  after 
which  it  is  sold  to  various  dealers.    Allowing  a 
reasonable  profit  to  the  contractors,  it  is  prob- 

able that  the  amount  received  by  them  is  not 
less    than   $300,000.     Therefore,    these   bits   of 
scrap  thrown   away  by  the  housekeeper  have 
l)ccomc  worth  $100,000  by  their  collection  at  the 
receiving  station,  and  have  become  worth  $300,- 
000  by  separation  into  their  component  parts. 
The   dty   of    New    York   now   employs  large 
motor  carts  with  eiriit  compartments  for  ashes 
along  the  sides  and  a  V-shaped  "story*  above 
for  rubbish.    A  crew  of  eight  men  operate  the 
car.    The  garbage  is  collected  separately  by  a 
smaller  car,  with  a  crew  of  three.     Of  the  50 
Jargest  cities  in  the  United  States,  37  require 
the  separation   by   the   household  of  garbage, 
ashes  and  rubbish.    All  the  cities  in  New  York 
follow  this  plan.    Of  the  158  cities  listed  in  the 
last  census  of  municipalities,  72  per  cent  col- 

lect their  wastes  by  a  municipal  force,  and  2S 
per  cent   let    contracts   for   waste   removal   to 
private  parties. 
-  The  problepi  <>f.  the  £[cneral  9$paratiotx-.of 

waste  materials  is  simple  m-  the  hous^K>ld,  but 

difHcult  in  the  coinmunity.  It  is  all  a  mattei  of 
education  in  ethics  and  community  economy 
and  requires  strict  rules  with  sure  penalties  for 
infraction.  If  each  member  of  the  population 
would  increase  the  salable  value  of  his  house- 

hold wastes  one-half  cent  per  day  by  keeping 
these  wastes  separate,  the  total  amount  would 
be  sufficient  to  defray  all  the  expenses  of  the 
department  of  street  cleaning  in  any  city  in  the 
United  States,  (See  Street  Cleaning).  Con- 

sult Branch,  J.  G.,  ̂ Heat  and  Light  from  Mimic- 
ipal  Waste>  (Saint  Louis  1906)  ;  Capes,  W.  P., 
and  Carpenter,  J.  D.,  ̂ Municipal  Houseclean- 
ing>  (New  York  1918) ;  Matthews.  E.  R.,  <Ref. 
use  Disposal^  (London  1915) ;  Morse,  W,  F., 
^The  CTollcction  and  Disposal  of  Municipal 
Waste>  (New  York  1908);  Venable.  W.  M., 
^Garbage  Crematories  in  America'  (New York  1906). 

WATAUGA  ASSOCIATION,  in  Ameri- 
can history  a  name  adopted  by  a  party  of  set- 
tlers who  established  the  first  independent  civil 

govemmeitt  in  North  America.  In  176&  the 
Six  Nations  (q.v.)  agreed  to  surrender  all  the 
lands  between  the  Ohio  and  Tennessee  rivers. 
The  first  settlers  were  largely  from  Virginia 
and  the  first  settlement  was  made  on  the  banks 
of  the  Watauga  River  in  1769.  The  Watauga 
Association,  established  in  1772  by  John  Sevier, 
James  Robertson  and  others,  subsequently  grew 
to  be  the  State  of  Tennessee.  Under  •the  title 
^Articles  of  the  Watauga  Association  »  a  writ- 

ten constitution  was  drafted,  the  hrst  ever 
adopted  by  a  community  of  American-tx)rn 
freemen.     See  Sevier,  John. 

WATCH  HILL,  post-vUlage  in  Westerly 
Township,  Washington  County,  R,  L,  on  the 
Atlantic  Ocean,  and  about  three  miles  southeast 
of  Stonington,  Conn.  It  is  near  Watch  Hill 
Point,  a  promonotory  forming  the  extreme 
southwest  point  of  Riiode  Island.  The  place 
has  a  fine  beach  and  ranks  next  to  Newport  and 
Narragansett  Pier,  in  Rhode  Island,  as  a  popu- 

lar summer  resort. 

WATCHMAKING,  Modem.  It  is  an  ac- 
cepted fact  of  horological  history  that  the  port- 

able mechanism  from  which  has  been  evolved 
the  modem  pocket  watch  had  its  origin  in  Ger- 

many. And  until  the  last  half  of  the  19th  cen- 
tury the  watchmaking  industry  was  confined  to 

a  few  European  countries,  particularly  to  Swiu- 
erland  and  England. 

The  methods  employed  by  all  European 
watchmakers  involve  a  great  degree  of  indi- 

vidual skill  on  the  part  of  the  various  work- 
men, a  skill  which  can  be  acquired  only  by 

years  of  application  and  experience.  But  as  it 
is  the  custom  in  the  watchmaking  districts  of 
Europe  for  the  children  of  a  family  to  adopt 
the  hue  of  work  pursued  by  the  parents,  the 
acquisition  of  superior  manual  dexterity  would 
tend  to  be  both  natural  and  easy.  Such  skill 
wotdd,  however,  lie  within  narrow  limits.  For 
instance,  the.  members  of  a  certain  family  would 
for  succeeding  generations  be  engaged  in  the 
making  of  a  given  piece  or  portion  of  the 
watch,  one  family  making  wheels,  another  reg- 

ulators, another  dials,  etc.  The  several  parts 
produced  by  these  various  famiHes  being 
brought  together  by  still  others,  who  fitted  them 
to  each  other.  <and:iokl  them  in  the  form  of 
corpirfeied  ̂ »tchesi;  PraoticaUy  ..the  same 
methods  WfTQ  in  use  in  the  watchmaking  dis- 
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tricu  of  Englafid.  Bat  while  watdunaking  in 
Eo^riand  has  to  a  sreat  extent  dccKned,  the 
Swiss  are  still  largely  engaged  in  the  basiness, 
hat  their  methods  have  been  materially  modi* 
fied  through  the  introduction  of  American 
machines. 

It  may  be  properly  said  that  Europeans  made 
watches  by  fong-nsed  methods,  while  Ameri- 

cans made  a  radical  departnre  from  established 
ways  and  originated  a  system,  the  foundation 
of  which  may  be  briefly  stated  as  the  substitu- 

tion of  impersonal  machines  for  the  acquired 
skill  of  the  individual  workman.  A  half  cen- 

tury of  continued  growth  has  given  practical 
demonstration  of  the  correctness  of  the  theory 
on  which  this  system  was  founded.  It  is  con- 

ceded to  have  had  its  theoretical  origin  in  the 
mind  of  Aaron  L.  Dcnnison,  a  young  Boston 
watchmaker,  who  in  1849,  after  momhs  of 
planning  and  endeavor,  succeeded  in  enlisting 
the  co-operation  of  Edward  Howard  and  his 
partner,  makers  of  accurate  instruments  of 
various  forms.  Having  secured  capital  to  the 
amount  of  $20,000,  they  btiilt  a  small  factory  in 
Roxbury,  where  about  four  years  was  spent  in 
freliminary  work  and  in  the  production  of  a 
ew  hundred  watches.  In  1854  a  new  factory 

was  built  in  Waltham,  Mass.»  about  10  mil^ 
from  Boston.  This  factory,  after  numerous 
dianses^and  additions,  now  exists  as  the  oldest 
watch  factory  in  America  and  the  largest  in  the 
world.  Here  really  began  the  manufacture  of 
watches  on  what  is  now  known  as  the  American 
system,  so  that  it  may  fairly  be  said  that 
modem  watchmaking  belongs  peculiarly,  if  not 
exclusively,  to  Amenca.  We  have  said  tfiat  the 
American  svstem  of  watch  manufacture  em- 

ployed machines  as  a  substitute  for  the  ac- 
?uired  skill  of  the  individual  workmen.  The 
oundation  of  the  system  is  that  of  practical 

uniformity  in  the  form  and  dimensions  of  large 
numbers  of  any  g^ven  parts  of  watch  move- 

ments, so  as  to  permit  of  interchangeability. 
Manufacturing  on  the  basis  of  interchange- 

ability  may  l)e  said  to  have  been  in  its  infancy 
at  the  middle  of  the  last  century.  Doubtless 
that  system  had  its  finest  exponent  at  the  time 
in  the  United  States  armory  at  Springfield, 
Mass.,  where  were  manufactured  muskets  for 
the  use  of  the  army.  Mr.  Dennison  believed 
that,  notwithstanding  the  diminutive  character 
of  watch  parts,  as  compared  with  muskets,  it 
would  be  possible,  by  the  employment  of  suit- 

able machmes,  to  manufacture  lar^e  numbers 
of  such  parts  of  such  exact  uniformity  as  to  be 
readily  interchangeable.  The  original  American 
watch  factory  was  therefore  planned  on  that 
theory.  But  to  fully  equip  a  watch  factory  with 
tools  and  machines  capable  of  producing  work 
in  that  systematic  way,  would  involve  the  em- 
plo>-ment  of  very  large  capital.  The  original 
factory  was  not  fortunate  enough  to  command 
sufficient  confidence  of  capitalists  to  enable  it 
to  do  more  than  make  a  beginning,  but  accom- 

plished enough  to  demonstrate  the  practicability 
of  the  system.  Its  development  has,  howex-er, 
been  continuous,  until  at  the  present  time 
machine  watchmaking  has  to  a  Innited  extent 
been  adopted  in  Switzerland,  while  the  old 
methods  of  manufacture  in  England  have  de- 

clined to  such  an  extent  that  there  now  rumains 
but  a  small  per  cent  of  the  former  bosineai. 

A  watdi  Is  really  quite  a  Yhnplc  mfedilne. 

ooBtaining  an  average  of  about  150  distinct 
puts.  By  actual  count  it  has  been  found  that 
theprodtKtion  of  all  these  parts  requires  over 
5700  distinct  operations.  It  will,  therefore,  be 
readily  understood  that  the  manufacture  of 
watches  on  an  extensive  scale  is  one  of  the 
most  complex  and  exacting  matmfacturing 
problems  ever  undertaken.  It  calls  for  high 
fTzde  talent  in  almost  every  direction,  and 
involves  an  intricacy  of  detail  which  can  be 
mastered  only  by  years  of  study  and  ex- 
perience. 

This  being  the  fact,  it  will  be  hopeless  to 
attempt  more  than  a  brief  and  frapnentary 
description  of  a  few  of  the  manufacturing  proc- 

esses involved;  and  it  should  be  understood 
that  the  methods  emplojred  and  the  means  used 
are  not  identical  in  all  American  watch  fac- 

tories, but  doubtless  they  are  as  diverse  as  the 
factories  themselves.  It  will,  therefore,  be  best 
to  indicate  the  most  advanced  methods  only, 
whidi  in  the  nature  of  the  case  can  be  found 
only  in  a  large  factorv,  possessing  the  absolute 
requisite  of  plenty  of  capital;  for  high  grade 
automatic  machinery  is  of  necessity  quite  ex- 

pensive, while  at  the  same  time  its  productive 
capacity  excee^ls  the  requirements  of  a  small factory. 

Beginning  then  with  the  foundation  of  die 
watch  movement  —  the  'pillar  plate*  —  it  should 
be  said  that  these  larger  parts  (whidi  in  the 
cheaper  grades  of  watches  arc  of  brass,  and 
in  the  better  grades  are  of  nickel  alloy)  are 
made  at  brass  mills,  from  dies  furnished  by 
the  watch  factories,  and  are  received  in  the 
form  of  blank  ̂ unchings.*  After  these  blanks 
have  been  carefully  cleaned  they  are  placed  in 
a  tubular  magazine  located  at  one  extreme  of 
a  'facing  machine*  directly  beneath  a  ■carrier,* 
which  is  attached  to  the  extremity  of  a  swing- 

ing arm.  When  the  machine  is  put  in  motion 
the  carrier  descends  and  grasps  one  of  the  plate 
blanks  and  lifts  it  clear  of  the  magazine  and 
swings  around  to  a  point  directly  in  front  of  a 
suitable  chuck  or  holder  on  a  running  spindle 
of  the  machine,  which  at  that  instant  is  not  in 
motion.  The  carrier  then  descends  until  the 
blank  is  in  exact  line  with  the  axial  centre 
of  the  spindle,  ̂ lien  in  this  position  the 
chuck  is  opened  to  receive  the  blank,  which  is 
pushed  into  the  waiting  chuck,  which  ipime- 
diately  doses  tightly  u^n  it  The  empty  car- 

rier then  rises  and  swings  to  a  position  mid- 
way of  its  excursions.  The  spindle  then 

begins  to  revolve  at  a  suitable  speed,  and  at 
the  same  time  moves  forward  so  as  to  bring  the 
revoKnng  blank  into  the  path  of  a  suiuble  cut- 

ting tool  which  at  once  commences  to  mo\*e 
toward  the  axial  centre,  cutting  away  a  definite 
portion  of  the  blank  and  leaving  it  with  a  per- 

•  fectly  flat  and  smooth  surface.  As  soon  as  the 
cutting  tool  reaches  the  centre  of  the  blank,  it 
is  withdrawn  from  contact  and  returns  to  its 

former  position.  '  At  the  same  time  a  second carrier  swings  around  from  the  opposite  side 
and  places  itself  directiv  in  front  of  the  drack 
containing  the  faced  blank;  the  grasp  of  the 
chuck  is  relaxed  and  the  blank  is  pushed  out  of 
it  and  into  the  second  carrier  which  at  once 
swings  around  and  deposits  it  in  the  chuck  of 
a  second  running  spindle  —  a  duplicate  of  the 
first.  In  this  second  position  the  other  ̂ de  of 
the  blaHk  is' faced  ;*  then  a  third  carrier 
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the  now  do«ble-laced  bknk  and  ds|^tits  it  in 
a  receptacle  at  one  end'  of  tile  madiinc. As  Ike  movements  ol  the  three  earners  are 
simultaneous,  and  the  cutting  tools  move  in 
unison  also,  it  witt  be  seen  tiUit  notmthstandiiw 
the  numerous  operations  which  succeed  earn 
other,  a  completed  blank  is  deposited  at  one 
end  of  the  machine  at  practically  the  same 
instant  that  ano^er  one  is  taken  at  the  other 
end  Slight  modi&cations  in  parts  of  the 
mirhinc  pvovide  for  desired  recesses  on  &tha 
one  or  both  skies  of  the  blanks.  These  ma- 
dunes  4o  tfieir  iwrk  on  plates  at  the  rate  of 
1^  per  dajr,  so  that  it  wiH  be  seen  that  diey 
are  focr  teo  productive  for  any  watch  factory 
which  is  not  oixamBed  foe  a  ktfge  output. 

Snoceeding  iSut  facing  operations,  just  de* 
scrtted;  oomes  that  of  drilling  most  of  the 
numerevs  holes  in  the  plate  needful  to  receive 
the  screws,  pins,  etc.,  for  attaching  the  Hop 
plate,*  ̂ balance  cock,  pallet  bridge,'  etc.  The 
ordinary  metked  or  drilling  has  been  to  clamp 
the  Unk  wsteh  plate  to  a  master  plate  or 

*drill  p^f  m  whicn  were  the  required  holes  of 
proper  ame  and  accurately  located,  which  holes 
served  as  guides  to  the  various  drills  required. 
But  inaamnch  as  the  number  and  location-  of 
holesinsttdiajig  were  necessarily  quite  hmited 
there  was  involved  the  use  of  several  jigs  to 
complete  die  drilling  on  eadi  and  every  watch 
plate.  Of  course  also  an  operative  was  re- 

quired to  insert  and  remove  the  plates  and  to 
manipulate  the  drills.  Following  the  opera- 

tions of  driUing  there  is  required  the  ̂ thread- 
ing* or  tapping  of  certain  holes  for  the  recep- 
tion of  screwsL  This  operation  involved  the 

repeated  handling  of  the  plates. 
D.  H.  ChurdS^  (he  medianical  superintend- 
ent of  the  American  Wahham  Watch  Factory, 

in  adchtion  to  other  machines  in  great  variety, 
invented  an  acutoms^c  plate-drilling  machine 
capable  ol  bo^  drilling  and  tapping  practical^ 
2JI  of  the  holes  in  the  watch  plate,  in  which 
the  only  work  of  the  attendant  is  to  £11  with 
blasdc  ̂ ates  the  magaaine  at  one  end  of  the 
my^t«y>  attd  rsmovo  them  from  a  similar 
magajdne  at  the  other  end,-  where  they  are 
automatically  deposited,  completely  drilled  and 
tapped.  In  some  instances  the  operations  per- 

formed on  each  plate  number  135,  and  the 
pbtes  are  delivered  at  the  rate  of  one  in  90 

Following  the  drilling  of  the  pbtes  comes 
the  tnming  ol  the  required  recesses  in  both 
sides  to  make  room  for  some  of  the  mov- 

ing par^  of  the  watch,  such  as  the  main- 
spring barrel  and  some  of  the  wheels  of  the 

•train.*  , 
The  automatic  recessing  machines  are  also 

provided  with  delivering  and  receiving  maga- 
zines located  at  the  extreme  ends  of  the  ma- 

chines, and  between  them  are  a  ntunber  of 
parallel  heads  each  provided  with  a  running 
spindle  and  ̂ kdmck  *  and  in  suitable  relation 
to  each  a  compound  slide  rest  carrying  a 
special  cutting  tool  adapted  to  the  work  to  be 
done.  Carrying  arms  automatically  take  the 
plates  from  the  magazine  and  the  successive 
dnicks  and  transfer  them  to  the  next  in  order. 
But  this  transfer  must  be  done  with  the  .ut- 

most exactness^  for  the  plates  must  be  so  held 
in  the  various  chocks  that  the  axis  of  revolu- 

tion ^all  in  each  successive  operation  be  in  a 

new  but  defiaite  part  of  the  plate.  Moreover, 
the  ̂ ibtes  are  located  and  kept  with  utmost 
prectskm-  in  their  proper  position  by  guide  pins 
in  each  of  the  damping  chucks,  which  pins 
correspond  in  relative  position  with  certain  of. 
the  drilled  holes  in  the  plates.  It  is  needful, 
therefore,  that  as  die  plate  is  presented  to  each 
succeeding  chuck,  its.  guide  pins  shall  be  ex- 

actly in  dw  proper  position  to  enter  the  hole 
in  the  pfante.  The  attempt  to  attain  the  re- 

quired exactness  of  movement  was  regarded 
at  first  as  a  bald  one,  but  complete  success 
justified  the  hopes  and  expectations  of  the  in- ventor. 

The  other  supporting  plates  of  the  watch 
are  treated  in  ths  same  manner  as  the  pillar 
plates  above  described,  their  differing  forms^  of 
course,  demanding  correspondingly  differing 
chucks  and  holders. 

For  numerous  succeeding  o^rations  of  bor-. 
ing,  turning,  milling,  etc.,  speaal  machines  are 
provided,  many  of  diem  being  exceedingly  in- 

teresting in  their  intricate  movements,  but  imr 
possible  of  any  brief  description. 

The  American  system  includes  the  produc- 
tion of  every  portion  of  the  watch  in  one  estab- 

lishment, but  m  very  few  even  of  the  American 
watch  factories  has  this  ideal  been  attained. 
The  fact  that  certain  components  of  the  watch, 
such  as  dials,  hands,  mamsprings,  etc^  which 
do  not  demand  extreme  exactness  in  fitting, 
can  be  imported  from  Europe,  or  produced  in 

special  factories,  has  enabled  a  number  of  in- 
complete factories  to  turn  out  watch  move- 

ments in  considerable  numbers,  without  the 
investment  of  large  capital  But  the  original 
American  watch  factory  is  equipped  for  the 
unifonn  production  of  every  part  of  the  watch 
movement,  down  to  the  delicate  little  taper  pins 
used  to  confine  the  ends  of  the  hairsprings. 
By  means  of  special  automatic  machines  these 
little  pins  are  made  at  a  rate  exceeding  50  per 
minute.  Even  the  fragile  enamel  for  coaung 
the  dials  is  manufactured  from  the  raw  ma- 

terials; as  also  the  pure  gold  ornaments  used 
to  embellish  •fancy  dials.'  These  things  how- 

ever, do  not  demand  the  extreme  accuracy 
which  makes  watch  manufacturing  so  extremely 
trying. 

It  may  be  proper  at  this  point  to  speak  of 
one  feature  of  watch  manufacturing  which 
might  seem  to  show  incompleteness  in  the  •sys- 

tem.' For  many  years  the  original  American 
watch  company  manufactured  watch  cases  as 
well  as  movements.  But  as  their  watches  grew 
in  favor,  new  watch  companies  were  created, 
and  as  those  new  companies  did  not  attempt 
the  making  of  comi^te  watches,  other  factories 
were  organized  for  the  exclusive  manufacture 
of  watch  casea  As  movement  making  has  in- 

creased, case  factories  also  have  been  multiplied 
to  an  extent  hardly  warranted  by  the  produc- 

tion of  movements.  All  case  factories,  how- 
ever, of  necessity  conform  to  the  standards  of 

measurement  furnished  by  the  movement  mak- 
ers, and  those  standards  are  so  practically  uni- 

form that  regular  cases  of  all  makers  will  fit 
corresponding  movements  produced  by  any  of 
the  regular  watch  companies. 

This  systematic  method  of  manufacturing  to 
standard  dimensions  is  of  exceeding  importance 
to  watch  dealers,  and  the  purchasing  public 
also,   as  the  customer  is  thereby   enabled  to 
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select  a  watch  movement  of  any  desired  size  or 
grade,  and  also  to  select  from  a  variety  of 
cases  one  of  such  style  or  weight  as  l)est  suits 
his  taste.  The  ability  to  make  independent 
selections  of  movement  and  case  is  one  of  the 
advantages  of  modem  watchmaking  made  pos- 

sible by  the  American  system. 
The  use  of  special  machines  was  applied 

to  the  manufacture  of  the  smaller  portions  of 
the  watch  much  earlier  than  to  the  production 
of  the  plates,  as  above  described;  indeed,  it 
may  be  said  that  some  of  the  earliest  machines 
employed  were  semi-automatic.  But  so  radical 
have  been  the  chanKcs  and  improvements  insti- 

tuted within  the  last  15,  and  especially  during 
the  last  eight  years,  that  methods  previously 
used  can  haroly  be  considered  as  modem 
watchmaking. 

One  of  the  most  interesting  of  those  which 
are  strictly  modern  is  one  of  the  turning  of  the 
delicate  arbor  on  which  is  mounted  the  most 
swiftly  moving  wheel  of  the  entire  watch,  the 
*balance.^  The  fact  that  this  wheel  moves  with 
such  rapidity,  together  with  the  fact  of  its 
location  at  the  farthest  point  from  the  reservoir 
of  power,  in  the  mainspring,  makes  it  abso* 
lutely  essential  that  it  should  be  subject  to  the 
least  possible  amount  of  running  friction. 
Consequently  the  pivots  of  this  ̂ balance  stafP 
are  exceedingly  minute.  It  is,  of  course,  an  ab- 

solute necessity  that  every  portion  of  the  staff, 
including  the  delicate  pivots,  should  mn  abso- 

lutely tme.  Exact  truth  was  a  difficult  attain- 
ment under  the  methods  ordinarily  used,  al- 

thou^  great  care  was  used  to  avoid  any  stress 
or  distortion  of  the  staff,  by  a  very  gradual 
reduction  of  the  blank,  so  that  10  to  14  separate 
turnings  were  required  to  complete  a  staff.  By 
the  most  approved  modem  methods  and  ma- 

chines, all  of  the  required  turnings,  including 
the  pivots,  are  performed  l)efore  the  completed 
staff  is  severed  from  the  rod  of  wire  from 
whkh  it  is  made.  So  complete  is  the  machine, 
and  so  accurate  and  rapid  is  its  operation,  that 
a  9taff  is  delivered  from  the  machine  each  90 
seconds. 

The  pinions  of  various  sizes,  which  com- 
pose so  urge  a  portion  of  the  time  train  of  the 

watch,  are  formed  from  the  best  quality  of 
steel  rods  and,  as  this  wire  must  of  course  have 
a  diameter  as  great  as  the  largest  part  of  the 
pinion,  it  follows  that  a  large  proportion  of 
the  material  must  be  removed  to  bring  the 
frinion  to  its  finish  dimensions.  An  early 
method  consisted  in  first  cutting  the  wire  into 
blanks  of  sufficient  length,  then  to  insert  those 
blanka  in  a  suitable  chuck  in  the  running 
spindle  of  a  lathe  and  with  a  suitable  tool  to 
remove  the  metal  from  the  projecting  end  so 
as  to  bring  it  to  an  accurate  point  or  centre. 
The  blank  was  then  reversed  in  the  chuck  and 
the  opposite  end  pointed  in  like  manner.  In 
some  instances  a  portion  of  the  excess  metal 
was  removed  in  connection  if^nth  the  operation 
of  pointing. 

Following  this  somewhat  crude  mediod  of 
pointing  and  initial  turning,  came  the  inven- 

tion and  adoption  of  so-called  "roughing  out 
machines,"  in  which  a  rod  of  wire  is  inserted 
in  the  machine  which  automatically  cuts  off, 
points  and  turns  the  blanks  on  both  ends  and 
delivers  them  uniform  in  dimensions  and  re- 

quiring only  the  slight  finish  turnings  and  the 

cutting  of  the  teeth  when  they  will  be  rca4y 
for  hardening  and  tempering. 

A  later  form  of  machine  has  been  devised, 
which  takes  a  rod  of  wire  at  one  end  and  de- 
Uvers  the  pieces  ̂ £nish  turned*  at  the  other end. 

The  finished  blanks  are  then  placed  in  a 

map;azine  or  *  feeder'  in  a  cutting  machine which  automatically  takes  them  one  at  a  time 
and  forms  the  teeth  of  the  required  number 
and  shape,  the  work  of  the  attendant  being  to 
keep  the  magazine  supplied  with  blanks,  and 
to  examine  the  pinions  occasionally  in  order  to 
detect  any  imperfections;  so  that  a  sin|^  per- 

son can  easily  attend  six  cutting  madunes. 
For  the  greater  convenience  and  comfort  of 
the  operator  a  chair  is  fitted  to  run  on  rollers 
on  an  iron  track  on  the  floor.  These  roUind 
chairs  are  also  provided  in  coimection  with 
numerous  other  nachincs  where  a  single  person 
attends  to  a  immber  of  machines. 

Within  two  or  three  rears  D.  H.  Church 
of  the  Waltham  factory  hat  created  nadiines 
in  which  pinions  are  completely  turned  and  the 
required  teeth  arc  cut.  AU  the  work  being 
automatically  performed,  so  tbat  completed 
pinions  are  nuide,  the  last  operation  being  to 
sever  the  finished  pinion  from  the  rod  of  wire 
from  which  it  was  formed.  The  exactness 
with  which  these  machines  operate  makes  pos- 

sible the  production  of  pinions  which  could 
not  have  been  produced  with  tools  and  ma- 

chines in  previous  use. 
As  each  watch  movement  required  from 

30  to  50  screws  it  will  be  evident  that  for  a 
daily  product  of  more  than  2,500  watches  more 
than  100,000  screws  wotdd  be  required.  By 
the  earher  methods  employed  in  American 
watch  factories  an  active  man  could  make  from 
800  to  1,200  screws  per  dav  so  that  more  than 
80  men  would  be  required  for  the  production 
of  this  Iarp:e  number.  But  within  a  few  years 
screw-maktng  machines  have  been  devised 
which  are  capable  of  making  from  4,000  to 
lOjOOO  screws  each  per  day,  and  being  entirely 
automatic  in  action,  a  single  attendant  is  able 
to  attend  six  or  more  machines. 

The  almost  absolute  imiforBiity  in  the  o^ 
eration  of  the  most  improved  modem  watch- 

making machinery  insures  a  resulting  product 
so  uniform  in  quahty  and  dimensions  as  to 
make  needless  the  minute  'fitting*  operations 
which  are  indispensable  in  work  produced  by 
even  the  earUer  American  methods.  So  ac- 

curately is  the  work  performed  that  many  of 
the  most  delicate  portions  of  the  watc^  wfiose 
exact  performance  is  absolutely  essential,  do 
not  come  together  until  all  the  finished  pans 
meet  for  the  final  assembling. 

It  may  appear  strange,  but  it  is  neverthe- 
less a  fact  that,  by  modern  methods,  watches 

arc  not  made  by  watchmakers,  as  that  term  is 
generally  understood,  but  by  machines,  by 
which  it  IS  to  be  understood  that  the  component 
parts  of  the  watch  arc  all  fabricated  by  ma* 
chines  designed  for  that  special  use  and  pur- 

pose. When  those  individual  parts  are  finished 
and  collected  so  as  to  suffice  for  complete 
watches  they  are  assembled  for  the  first  time 
and  when  each  part  is  in  its  proper  place  and 
the  watch  is  "wound*  it  is  run  for  a  period  of 
one  hour,  which  is  sufficient  to  dcterosine 
whether  it  is  inclined  to  ran  faster  or  slower 
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than  the  standard  rate.  But  when  the  ttamer- 
OQS  portions  of  the  mechanism  are  made  and 
assembled,  the  work  of  the  skilled  watchmaker 
b^ns;  for  he  it  is  who  by  means  of  the  skill 
and  judgment,  which  are  acquired  by  expert* 
ence,  is  able  to  discover  the  individualities  and 
peccadillos  of  each  movement,  and  so  remove 
any  ̂ crankiness*  that  its  performance  shall  be 
satisfactory. 

It  has  already  been  said  that  the  manufac- 
ture of  watches  by  modem,  that  is,  by  Ameri- 
can methods,  is  a  very  complex  busmess,  in- 

volving the  employment  of  large  capital  and 
demanding  the  highest  executive  and  me- 

chanical talent. 
The  enormous  m>wth  of  the  railroad  busi- 

ness in  the  United  States  and  the  greatly  in- 
creased speed  at  which  trains  are  now  run  has 

made  absolutely  necessary  a  standard  of  time 
and  a  high  degree  of  accuracy  in  the  running 
of  all  time  pieces  which  are  in  any  way  con- 

nected with  the  running,  of  trains.  These  new 
and  exactim  reqtiirements  are  met  by  high 
^rade  watches  with  special  adjustments  to 
position  as  well  as  temperature.  The  natural 
effect  of  the  requirements  of  the  railroad  time 
service  has  been  to  establish  a  higher  standard 
of  accuracy  in  rate  for  watches  for  the  general 
public 

It  will  be  readily  comprehended  that  the 
product  of  a  well-designed  and  properly  made 
automatic  machine  will  be  nsuch  more  uniform 
in  its  measurements  than  could  be  possible 
with  an  individual  workman,  even  one  of  the 
highest  skill.  But  the  most  delicate  parts  of 
a  watch  demand  a  degree  of  exactness  that  is 
impossible  of  attainment  by  even  the  most 
delicate  measurement  of  mere  sige.  These 
delicate  parts  are  those  which  constitute  the 
*escapement*  whose  combined  function  is  to 
control  the  speed  of  the  entire  mechanism. 
The  demand  for  exactness  in  the  vibrations 
ot  the  watch  balance  wheel  whidi  govern  its 
time  rate  allows  of  no  variation  tuhatever  — 
it  is  positive.  To  obtain  the  required  number 
of  lo,000  vi)rations  of  the  balance  per  hour 
two  factors  are  required  to  operate  m  proper 
co-ordination,  viz.,  the  balance  wheel  and  its 
accompanying  hair-spring,  the  requisite  being 
the  proper  adaptation  of  the  weight  of  the 
balance  to  the  elastic  force  of  the  spring.  But 
there  are  other  factors  which  cannot  be  ignored 
in  the  attempt  to  secure  the  precise  rate  of 
balance  vibration.  The  first  of  these  is  f^in- 
perature.  It  is  one  of  the  laws  of  nature  that 
metals  expand  under  the  influence  of  heat,  and 
it  is  evident  that  with  a  given  amount  of 
driving  power  a  large  wheel  cannot  be  moved 
as  rapidly  as  a  smaller  one.  This  being  the 
case  it  must  follow  that  the  speed  of  oscillation 
of  a  watch  'balance  wheel  must  vary  in  rapidity 
as  the  size  of  the  wheel  is  modified  by  the 
temperature  changes  which  affect  it,  so  that  if 
nothing  could  be  devTsed  to  counteract  the 
normal  effect  of  temperature  changes,  the 
speed  of  the  mechanism  would  be  constantly 
changing  in  conformity  to  varying  tempera- 
ttires.  Fortunately  a  most  ingenious  form  of 
construction  of  the  balance  wheel  has  made 
possible  a  means  of  self -correction,  by  which 
the  form  of  the  balance  is  made  changeable, 
so  that  the  expansion  or  contraction  of  the 
metals  which  compose  the  balance  is  so  utilized 

as  to  mamtaan  the  effective  diameter  practically 
constant. 

The  method  by  which  this  result  is 
achieved  will  readily  be  understood  by  the  help 
of  the  accompanying  illustrations,  in  which 
Figure  1   shows  two  bars  of  metal  of  equal 

Pig.  1. 
lengths,  wien  at  normal  temperature.  The 
dotted  lines  indicate  the  relative  amount  of  ex- 

pansion of  die  two  metals  —  steel  and  brass. 
Figure  2  shows  the  two  metals  joined  by 
fusion.  Figure  3  shows  the  effect  of  heat  upon 
this   bi-metallic  bar  —  the  greater   amount  of 
BTCCL 

Fig;!. 
expansion  of  the  brass  portion  causine  the  bar 
to  curve  upward.  If  cold  was  applied  instead 
of  heat  the  bar  would  be  deflected  in  the  op- 

posite direction  (as  shown  in  Figure  4).  Figure 
5  shows  a  watch  balance,  in  which  the  arms 

STEEL. ''X-M/^W/.'f. 
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and  the  irinfer  portion  of  the  rim  are  of  steel, 
the  outer  portion  of  the  rim  being  of  brass 
fused  to  the  steel  rim,  the  rim  being  severed 
at  two  points,  near  the  arms,  thus  allowing 
freedom  for  &e  movement  of  the  rim  under 

Pig.  4. 

the  changes  of  temperature.  Figure  6  shows 
this  balance  when  under  the  influence  of  heat. 
Figure  7  shows  a  complete  balance,  having  a 
number  of  screws  with  relatively  heavy  heads 
located  at  varying  distances  around  the  rim 
of  the  balance.     Figure  8  shows  the  finished 

Pig.  5. 

balance  under  influence  of  heat.  The  effect  of 
heat  IB  to  curve  the  rim  inward,  thus  reducing 
the  size  of  the  balance  —  the  endeavor,  of 
course,  being  to  maintain  the  effective  dia* 
meter  unchanged.  But  the  quantities  involved 
are  so  extremely  minute  that  additional  and 
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more  (Mcate  adimtnitfitt  noil  be  providtd 
It  will  be  observed  that  on  Figure  8  the  IccMr 
ttons  of  the  baianot  riai  screws  are  numbered 
fvotn  1  to  12  on  eadi  half  of  tke  balance.  Alao 
note  that  screws  numbered  1  and  6  have  shorter 
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heads  and  longer  bodies  than  the  others.  Also 
note  that  while  these  four  screws  are  screwed 
in  only  part  way,  the  others  arc  screwed  down 
to  the  head.  These  four  screws  are  desig- 

nated as  'meantime  screws,*  since  by  screwing 

.*VA" Fig.  7. 
them  in  further  the  active  diameter  of  the 
balaace  is  redticed,  that  is.  while  the  actual 
weight  of  the  balance  remains  unchanged,  a 
very  minute  portion  of  the  weight  is  carried 
nearer  to  the  centre  of  the  balance,  with  the 

Pig.  8. 

result  of  ver^  slightly  increasing  the  rapidity 
of  its  vibration.  A  watch  balance  vibrating 
precisely  18,000  times  each  hour  will  keep  per- 

fect time.  But  if  it  should  vibrate  18,001 
times  an  hour  the  waich  would  gain  two  and 

two^/ifiks  mimuies  in  a  mot^k  StippoM  ilui 
owing  to  a  change  in  temperature  the  self 
compeaaattoii  of  the  balance,  as  before  de- 
scribed*  thould  be  infuffident,  and  the  watdi 
should  lose,  hscauie  of  the  imcreoM^  im  hemt 
it  would  SAow  that  it  was  'under  compen- 

sated.* In  such  case  it  mighl  suffice  to  itapliy 
chance  the  location  of  some  of  the  rim 
screws,  for  instance,  to  move  screws  number 
4  to  locations  number  11.  Such  a  change  of 
location  would  not  at  ail  affect  the  actuol 
weight  of  the  balance,  but  would  modify  the 
vibratioued  weight,  because  when  the  screws 
were  in  location  II  thev  would  be  near  the 
free  end  of  the  rim,  and  the  distortion  of  the 
balance  rim  would  carry  more  weight  toward 
the  balance  centre  and  in  effect  maintain  the 
effective  diameter  of  balance  and  keep  its 
speed  of  vibration  unchanged.  It  must  be 
realised  that  these  changes  are  real,  though  so 
infinitesimal 

A  second  factor  is  that  of  position,  as  it 
affects  the  running  friction  throng^  the  inflti- 
ence  of  gravity,  inertia  and  friction.  These 
two  factors  of  temperature  and  position  are 
real,  though  somewhat  intangible,  and  call  for 
the  exercise  oi  the  highest  udll  of  the  watch- 

maker and  constitute  what  is  called  'Adjust- 
ing.* The  means  for  'temperature  adjusting* 

have  already  been  describeo,  and  as  the  proc- 
esses of  'position  adjustment  involve  such  a 

variety  of  delicate  manipnlations  of  the  balance 
and  its  pivots  and  also  of  the  accompanying 

hair-spring,  any  attempted  descriptioo  of  the process  would  be  useless.  It  should  be  said  that 
the  obtaining  of  correct  admsiutemt  involves 
a  series  of  24-hour  trials  in  the  established  ex- 

treme variations  of  50*,  i.e.,  between  40*  and 
90*  Fahrenheit,  and  also  in  not  less  than  three 
'positions*  while  the  his^est  grades  require  to 
be  adijusted  to  five  positions. 

A  watch  has  been  generally  understood  to 
mean  a  small  timepiece  in  portable  form, 
usually  to  be  carried  in  the  pocket  In  later 
^ears,  however,  watches  have  been  made  in 
sizes  and  forms  suitable  for  use  as  articlea  of 
convenience  and  ornament  especially  adapted 
for  ladies'  wear.  One  of  the  triumphs  of  au- 

tomatic nu^binery  has  been  the  production  of 
watch  parts  so  extremely  delicate  as  to  make 
possible  the  construction  of  watch  movements 
so  small  as  to  be  covered  by  a  dime.  On  the 
other  extreme  of  size  portable  timepieces  are 
made  to  run  eight  days.  Movements  of  this 
size  have  come  into  extensive  use  on  motor 
cars  and  as  desk  watches,  etc  Movements  of 
this  size  are  also  made  of  special  grade  and 
cased  in  the  form  of  ship  dironometers  and 
are  comii^  into  extensive  use  for  navigation, 
the  United  States  government  having  hundreds 
of.  them  in  use. 

A  person  who  has  not  given  careful  thought 
or  study  to  the  matter  of  time-keeping  can 
have  but  little  conception  of  Ihe  extreme 
minuteness  of  the  deviations  from  absolute 
perfection  of  rate  which  have  been  attained  by 
modem  timdceepers.  On  the  other  hand,  to 
one  who  has  given  the  subject  careful  con- 

sideration, it  seems  almost  marvelous  that 
mechanism  can  be  created  which  makes  pos- 

sible the  marking  or  determination  of  such 
almost  infinitesmal  time  intervals  as  are  taken 
into  account  in  ascertaining  the  longitude  oi 
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any  location  for  purposes  of  navigation,  or 
even  of  securing  safety  in  the  daily  movement 
of  trains  on  our  modem  railway  systems. 

For  these  reasons  it  may  be  well  to  briefly 
mention  some  of  the  agencies  which  are  em- 

ployed in  the  complete  modem  watch  factory, 
first  for  obtaining  and  indicating  the  exact 
standard  time  rate.  It  may  perhaps  be  needless 
to  state  that  the  ultimate  standard  for  the 
entire  world  is  the  Mtivarying  movement  of 
fixed  stars  across  anv  given  meridian.  Nearly 
40  years  ago  the  Waltham  Watch  Company 
esublished  an  observatory  equipped  with  a 
transit  instrument  and  chronograph  and  also 
constructed  two  elaborate  mean  time  clocks, 
which  were  most  carefully  mounted  on  special 
piers.  In  telegraphic  connection  with  the  ob- 
servatorv  is  the  chronograph  which  is  placed 
in  the  clock  room,  which  is  isolated  from  dis- 

turbing influences  of  vibration  and  noise  and 
is  also  so  arranged  as  to  maintain  automatically 
1  temperature  whose  variation  at  all  seasons  of 
the  year  does  not  exceed  one-half  degree  Fah- 

renheit. In  taking  the  stellar  observations 
the  observer  is  able  to  record  the  exact  in- 

stant of  the  passage  of  a  given  star  across  the 
local  meridian  upon  a  sheet  of  record  paper 
which  also  records  the  vibrations  of  the  stand- 

ard clock,  at  one  second  intervals.  So  accu- 
rate do  these  clocks  run  that  in  a  period  of 

over  two  months  their  variation  is  less  than 
three-tenths  of  a  second.  By  means  of  an 
electric  tclegpraph  circuit  the  beats  of  the 
standard  dodc  are  given  on  telegraph  sounders 
in  all  parts  of  the  extensive  factory.  This 
method  of  time  distribution  is  practically 
identical  with  that  employed  by  the  United 
States  government  in  the  naval  observatory  at 
Wa^ngton,  D.  C.  In  co-operation  with  the 
government  wireless  station  at  Arlington  time 
signals  were  distributed  throughout  the  entire 
country  so  that  the  standard  time  could  be 
obtained  by  anyone  who  had  a  wireless  outfit. 
On  the  orders  of  the  government  that  all 
private  wireless  stations  be  dismantled  because 
of  the  state  of  war  existing  with  Germany,  the 
Waltham  Watch  Company  was  comi>elled  to 
resume  the  taking  of  its  own  observations  for 
time,  which  had  been  discontinued  when  the 
government  had  organized  its  distribution  of 
time  signals  by  wireless  means. 

This  feature  of  providing  accurate  timing 
standards  is  peculiar  to  modem  watch  manu- 

facturing and  so  far  as  is  known  no  watch 
factory  m  the  Old  World  is  equipped  in  this 
manner.  But,  on  the  other  hand,  the  Royal 
Observatory  at  Kew,  En^and,  and  the  gov- 

ernment observatory  at  Neuchatel,  Switzer- 
land, undertake  the  testing  of  the  limited  num- 

bers of  watches  submitted  by  the  manufactur- 
ers of  those  two  countries. 
In  conclusion,  it  may  be  said  that  notwith- 

standing the  two  or  more  centuries  of  priority 
and  experience  enjoyed  by  European  watch- 

makers, their  extreme  conservatism  has  al- 
lowed them  to  be  outstripped  by  the  more  pro- 

gressive manufacturers  of  America,  so  that 
^modern  watchmaking^  is  at  the  present  time, 
and  in  its  most  advanced  form,  an  exclusively 
American  achievement. 

E.  A.  Marsh, 
General    Superintendent    American     Waltham 
Watch  Comffony, 

WATCHUNG.  or  ORANGE  MOUN- 
TAINS, in  New  Jersey;  a  range  of  hills  west 

of  Patersofi,  Platnfield,  and  Orange,  extending 
north  and  south,  but  curving  westward  at  each 
end.  Length,  abottt  40  miles.  There  are  three 
divisions  of  the  ran!ge.  each  composed  of  trap- 
rock,  which  was  a  lava  flow  about  the  time  other 
portions  of  New  Jersey  were  in  a  more  ad- 

vanced stage  of  forma>tion.  The  mud  and  sand 
covering  followed  and  now  the  ranges  arc 
mostly  shale  and  sandstone.  The  trap- rock,  in 
places,  forms  elevations  from  300  to  400  feet 
high,  the  soft  sedimentary  beds  once  enclosing 
it,  yielded  more  rapidly  to  erosion.  There  is  a 
similarity  in  the  material  composition  of  the 
Watchung  Mountains  and  the  Palisades,  the 
difference  being  more  in  tfip  direction  of  the 
original  lava  flow.  The  Palisades  sheet  was 
not  a  surface  flow,  but  was  forced  between 
the  sedimentary  beds. 

.  WATER,  a  universally  diffused  liquid,  the 
true  nature  of  which  was  not  discovered  till 
toward  the  close  of  the  18th  century.  In  1781 
Cavendish  carried  out  a  series  of  experiments 
by  detonating  mixtures^  of  common  air  and 
hydrogen  or  dephlogisticated  air,  as  it  was 
termed.  He  showed  that  by  regulating  the  rela- 

tive quantities  ̂ Iniost  the  whole  of  ue  inflam- 
mable and  dephlogisticated  air  is  converted  into 

pure  water.^'  Although  Cavendish  showed  ex- 
perimentally that  water  is  produced  by  bringing 

together  oxygen  and  hydrogen,  yet  to  Lavoisiei;, 
who  received  information  regarding  Cavendish's 
experiments,  must  be  assigned  the  merit  of  in- 
terpretixig  aright  the  experimental  results,  and 
of  proving  that  water  was  a  compound  sub*" 
stance  —  a  compoimd  of  hydrogen  and  of  oxy- 

gen. 

Water  may  be  produced  by  exploding  a 
mixture  of  two  volumes  of  hydrogen  with  one 

volume  of  oxygen  at  a  temperature  above  1190^ 
F.  Below  that  tempcratiire  the  gases  will  not 
unite.  It  may  also  be  produced,  by  passing 

Iwdrogen  over  the  heated  oxides*  of  several ox  the  metals  —  and  in  various  other  ways.  It 
exists,  although  never  in  a  perfectly  pure  state, 
ill  immense  quantities  in  nature.  The  com- 

position of  water  has  been  determined  by  two 
distinct  methods:  (1)  by  volumetric  synthesis; 
(2)  by  gravimetric  synthesis.  In  volumetric 
synthesis  of  water  measured  volumes  of  pure 
dry  hydrogen  and  of  pure  dry  oxygen  are 
mixed  and  the  mixture  is  exploded  by  the  elec- 

tric spark  while  standing  over  mercurv;  the 
residual  volume  of  gas  is  then  measured;  it  is 
found  that  two  volumes  of  hydrogen  invariably 
unite  with  one  volume  of  oxygen.  In  the  sec- 

ond method  a  weighed  quantity  of  a  metallic 
oxide  (usually  cupric  oxide)  is  decomposed  by 
means  of  pure  dry  hydrogen  at  a  high  tem- 

perature and  the  water  which  is  produced  is 
weighed.  The  decrease  in  weight  of  the  oxide 
gives  the  quantity  of  oxygen  in  the  water 
lormed;  while  the  difference  between  the  total 
weight  of  water  and  the  weight  of  the  oxygen 
gives  the  weight  of  hydrogen  used.  It  is  found 
that  16  parts  by  weight  of  oxygen  are  always 
imited  with  two  parts  by  weight  of  hydrogen 
to  form  18  parts  by  weight  of  water.  In  the 
scale  in  which  16  is  adopted  as  the  atomic  weight 
of  oxygen  the  formula  of  water  is  H2O.  The 
molecular  weight  of  water  has  been  variously 
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decided  upon;  first  as  18,  later  as  36,  and  it 
is  now  accepted  as  probably  72. 

Water  is  a  tasteless,  inooorous  liquid,  under 
usual  conditions,  colorless;  but  when  a  great 
thickness  of  it  is  examined,  as  in  looking  end- 

wise throtigh  a  pipe  filled  with  it,  it  is  found 
to  have  a  distinctly  blue  tint  At  all  tempera- 

tures below  32*  F.  it  is  a  solid  and  at  all  tem- 
peratures above  212*  F.  it  is  a  gas.  When  water 

at  32"*  is  heated  it  contracts  until  it  reaches 
the  temperature  of  392*",  after  which  it  expands ; 
conversely,  when  water  at  212*  is  cooled  it contracts  tmtil  it  reaches  the  temperature  of 
392*,  after  which  it  expands ;  39 J*  F.  is 
called  the  pcunt  of  maximum  density  of  water; 
the  specific  gravity  of  water  is  greater  at  this 
than  at  any  other  temperature.  The  fact  that 
water  expands  on  cooling  from  39.2*  to  32* is  a  most  important  one.  If  a  sheet  of  ireth 
water  be  cooled,  the  upper  layers  become  more 
and  more  dense:  they,  therctore.  tend  to  sink, 
and  so  fresh  surfaces  are  exposed  to  the  cooHng 
influences.  But  when  the  temperature  of  the 
mass  of  water  has  reached  392*  further  cool- 

ing of  the  surface  causes  an  expansion  of  the 
upper  layers,  which  condnnes  until  these  solidify 
into  ice ;  these  layers  of  cold  water  consequently 
float  upon  the  warmer  water  underneath;  hence 
it  is  impossible  for  the  mass  of  water  to  sud- 

denly freeze  throughout  When  water  passes 
from  the  liquid  to  the  soHd  state  it  expands 
to  the  amount  of  about  1-1  Ih  of  its  volume; 
that  is,  one  volume  of  water  forms  1.0908  vol- 

ume of  ice.  This  expansion  is  sufficient  to 
bring  about  a  large  quantity  of  mechanical 
work,  and  to  it  the  bursting  of  water-pipes during  frost  is  to  be  brgely  traced.  When 
solid  water  becomes  liquid,  or  when  liqisid 
water  becomes  gaseous,  a  considerable  quantity 
of  heat  is  absorbed  and  disappears,  or,  as  the 
exfrression  is,  is  rendered  •latent*  Steam  is- suing from  boiling  wa|er  is  no  hotter  than  the 
water  itself ;  water  formed  when  ice  is  melting 
is  no  hotter  than  the  ice  itself;  yet  heat  is 
being  communicated  to  the  ice  and  to  the 
water.  The  latent  heat  of  water  is  79  thermal 
units;  the  latent  heat  of  steam  is  536  thermal 
emits,  although  by  the  thermometer  the  tem- 

perature remains  unchanged.  In  other  words, 
in  order  to  convert  unit  weight  of  ice  at  32^ 
into  water  at  32**  a  quantity  of  heat  must  be 
conununicated  to  the  ice,  which,  if  comnrani- 
catcd  to  unit  weight  of  water  at  32*,  would 
1  aise  its  temperature  to  79*  C  In  order  to  con* 
vert  tmit  weight  of  water  at  212*  into  steam 
at  212*  such  a  quantity  of  heat  must  be  com- municated to  the  water  as  would  suffice  to 
raise  tlie  temperature  of  that  weight  of  vrater 

through  536*  C,  or  536  times  that  weight  of 
water  through  1*  C.  Before  water  can  become 
steam  the  upward  pressure  of  its  vapor  must 
overcome  the  downward  pressure  of  the  at- 

mosphere; hence  it  follows  that  the  boiling 
point  of  water  is  conditioned  by  the  atmospheric 
pressure.  Water  boils  at  a  much  lower  tem- 

perature on  mountain  tops,  where  the  pressure 
is  comparatively  small,  than  in  the  valleys. 
Water  is  almost  incompressible.  At  32^  it  b 
diminished  in  volume  only  bv  the  fraction 
X)000462  for  each  atmosphere  (15.7  pounds)  of 
pressure  added. 

The  solvent  power  of  water  is  very  lar^. 
As  a  rule  hot  water  dissolves  lar^r  quantitiea 

of  soUd  matter  than  cold.  Water  is  found  in 
nature  in  ma^y  forms  —  vapor,  dew,  hoar-frost, 
rain,  hail,  snow;  besides  the  several  distinct 
variations  of  spring  water,  well  water,  river 
water,  surface  water,  sea  water,  etc  As  has 
been  mentioned  it  is  never  found  in  a  state 
of  purity.  Analyses  of  dew  and  hoar  frost  show 
from  2j64  to  S.00  parts  of  solid  impurities  ia 
100,000  parts  of  water.  These  arc  organic  car- 
lion,  organic  nitrogen,  ammonia,  nitrates  and 
nitrites,  chlorine.  Time  and  magnesia.  These 
substances  have  l>een  held  in  solution  in  the 
vapor  of  water  in  the  air.  Snow  will  gain  in 
ammonia  content  the  longer  it  lies  on  the 

ground. Rain  water»  when  collected  before  it  touches 
the  earth,  contains  only  such  impurities  as  may 
be  derived  from  the  atmosphere,  chiefly  con- 

sisting of  oxygen,  nitrogen  and  carbon  dioxide, 
with  more  or  less  nitric  acid  and  ammonia  in  the 
case  of  thunder  showers.  The  rain  water  of 
towns  contains  comparatively^  lar^  quantities 
of  sulphurous  and  sulphuric  aads  and  of 
soluble  salts.  The  amount  of  these  substances 
may  be  taken  as  an  estimate  of  the  comparative 
purities  of  the  atmospheres  of  different  towns. 
Rain  water  collected  near  the  sea  is  rich  in 
chlorides.  Samples  of  rain  water  taken  in  a 
farming  cotmtr^  near  the  sea  have  shown  428 
parts  of  solid  impurities  per  100,000. 

River  water  varies  greatly  in  so  far  as  the 
nature  and  quantity  of  the  substances  held  in 
solution  by  it  are  concerned.  The  soluble  con- 

stituents of  river  water  are  chiefly  such  as  may 
be  derived  from  the  rocks  through  whidi  the 
water  of  the  springs  which  have  fed  the  river 
has  percolated  and  the  amotmt  of  surface  water 
it  has  received  owing  to  storms.  The  dilution 
of  the  original  spring  water  by  the  continual 
Influx  of  tribtttanes  reduces  the  relative  quan- 

tity of  solid  matter  held  in  solution,  while 
the  escape  of  carbon  dioxide  during  the  ex- 

posure of  the  surface  water  to  the  air  causes 
the  precipitation  of  those  salts  which  were 
held  in  solution  by  the  aid  of  the  carbonic 
add.  River  water  is  often  largely  contaminated 
by  the  drainage  of  towns  or  of  manufactories 
situated  on  the  river  banks. 

Spring  Watera^— The  soluble  coostitueBtt 
of  spring  waters  are  various.  In  some  springs 
the  quantity  of  dissolved  solid  matter  is  but 
trifling,  while  in  others  it  amounts  to  2,000 
grains  per  gallon.  Spring  waters  are  usually  di- vided mto  classes  in  accordance  as  one  or 
other  dissolved  constituent  predominates.  See 
MiNSKAL  Waters. 

Sea  water  is  essentially  an  alkaline  chlori- 
nated water.  The  quantity  of  solid  matter  held 

in  solution  varies  in  the  waters  of  different 
seas.  Inland  seas,  as  a  rule,  contain  less  solid 
matter  than  the  ocean;  thus  the  solid  content 
of  the  water  of  the  Black  Sea  amounts  to  about 
1,760  parts  per  million,  while  that  of  the  Baltic 
averages  17,700,  and  that  of  the  Atlantic  Ocean 
36,000  parts  per  million.  The  substances  held 
in  solution  in  sea  water  are  chiefly  chlorides  and 
sulphates  of  sodium,  magnesium  and  potaswum, 
together  with  iodides,  bromides  and  carbonates, 
chiefly  of  potassitim  and  calcium. 

Use  of  Water.—  In  considering  the  suitable- 
ness of  a  water  for  domestic  use  attention 

should  be  principally  paid  to  (1)  the  source 
of  the  supply,  (2)  the  total  soKd  matter  held 
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in  solution  by  the  water,  (3)  the  organic  mat* 
ter  held  in  solution  and  (4)  the  action  which 
is  likely  to  be  exercised  on  the  water  by  the 
means  of  supply.  In  examining  the  source  of 
a  water  supply  attention  should  be  paid  espe- 

cially to  the  proximity  of  drains  or  sewers  of 
any  description,  and  to  the  likelihood  of  con- 

tamination from  these  sources.  The  nature  of 
the  soil  through  which  the  water  percolates 
should  also  be  inquired  into.  The  solid  sub- 

stances held  in  solution  by  a  sample  of  water 
may  be  estimated  by  evaporating  a  measured 
quantity  of  the  water  to  dryness  in  a  platinum 
basin  heated  by  steam  and  weighing  the  resi- 

due. From  a  knowledge  of  the  total  solids  in 
a  water,  unaccompanied  by  any  further  infor- 
mation»  no  reliable  conclusion  as  to  the  suit- 

ability of  such  a  water  for  potable  purposes  can 
be  deduced.  In  seeking  to  determine  whether 
a  sam^e  of  water  has  undergone  contamina^ 
tion  with  hurtful  organic  matter  the  following 
points  are  to  be  more  particularly  attended  to : 
(1)  Estimation  of  the  amount  of  chlorine, 
whether  existing  as  hydrochloric  acid  or  as  a 
chloride;  (2)  estimation  of  ammonia;  (3)  es- 

timation of  nitrates,  and  (4)  detection  and 
estimation,  if  necessary,  of  poisonous  metals. 
The  presence  of  an  imdue  amount  of  chlorine 
generally  points  to  contamination  with  animal 
matter.  Pure  waters  do  not  as  a  rule  contain 
more  than  three  to  four  grains  of  chlorine  per 
gallon.  It  must,  however,  be  borne  in  mind 
that  such  waters  as  flow  through  a  soil  rich  in 
cMorides  —  such,  for  instance,  as  the  waters 
found  in  the  neighborhood  of  salt-beds  —  al- 

ways contain  large  quantities  of  chlorine.  The 
sudden  appearance  of  chlorides  in  a  water 
previously  free  or  nearlv  free  from  these  sub- 

stances points  to  animal  contamination. 
Ammonia  may  be  obtained  from  most  waters 

by  distillation  after  the  addition  of  a  little 
soditun  carbonate ;  when  the  whole  of  this  am- 

monia has  been  driven  off  it  not  unfrequently 
happens  that  the  addition  of  an  alkaline  solu- 

tion of  permanganate  of  potassium  and  heating 
results  m  the  production  of  a  further  quantity 
of  a"^"y"«^  The  ammonia  obtained  by  the  first 
distillation  is  usually  spoken  of  as  ̂ frec  am- 

monia,* while  to  that  obtained  by  the  second 
distillation  the  name  of  ̂ albumenoid  ammonia* 
Is  given.  The  presence  of  even  small  quanti* 
tics  of  albumenoid  ammonia  points  unmistak- 

ably to  organic  contamination.  Such  ammonia 
is  derived  from  the  decomposition,  hyr  the 
agency  of  the  alkaline  permanganate  liauid,  of 
nitrogenous  matter  of  animal  or  vegetable  ori- 

gin. Fure  water  should  not  contain  more  than 
0.1O  parts  of  *free'  ammonia  per  million,  nor 
more  than  0.08  parts  of  ̂ albumenoid*  per  mil- lion. 

If  nitrogenous  matter  has  become  thoroughly 
oxidized  it  gives  rise  to  the  formation  of  nitric 
and  nitrous  adds.  The  presence  of  these  acids 
or  of  their  salts^  therefore,  generally  points  to 
previous  contammation  of  some  organic  nature. 
As,  however,  these  things  are  the  harmless  — 
that  is,  in  the  quantities  in  which  th^  occur  in 
waters  —  products  of  the  decomposition,  and, 
therefore,  of  the  removal,  of  hnrtful  substances, 
their  presence,  even  when  in  comparatively  large 
quanuties.  ought  not  of  itself  to  condemn  a 
water.  Tne  poisonous  metals  which  are  most 
likely  to  occur  in  drinking  waiters  are  le^d  and 

copper.  These  may  be  easily  detected  and  esti- 
mated even  when  present  in  exceechngly  minute 

quantities.  For  details  of  the  analytical  methods 
of  water  analysis  reference  must  be  made  to 
manuals  of  applied  chemistry.  It  is  evident  that 
in  a  water  analysis  we  look  for  symptoms  of  a 
disease;  not  for  substances  which  arc  in  them- 

selves hurtful,  but  for  substances  whose  pres- 
ence is  associated  more  or  less  invariably  with 

others,  the  action  of  which  upon  the  system 
cannot  but  be  pernicious. 

In  storing  water  for  domestic  purposes  the 
water  may  undergo  contamination  from  the 
\cssels  containing  it  or  from  proximity  to  drains 
or  other  places  emitting  noxious  gases.  It  is 
certain  that  water  exercises  a  solvent  action 
upon  lead ;  but  our  ordinary  leaden  water  pipes 
and  tanks  become  coated  with  a  comparatively 
insoluble  compound  of  lead,  so  that  the  danger 
of  contamination  from  this  source  is  not  great 
Hot  water  should  never  be  stored  in  leaden 
tanks;  it  very  quickly  corrodes  and  dissolves 
the  metal.  Aerated  waters  act  rapidly  on  lead ; 
for  this  reason  they  should  never  be  prepared 
or  stored  in  leaden  vessels.  The  solvent  action 
of  water  on  copper  is  very  small.  The  system 
of  storing  water  for  drinking  or  cooking  in 
dstems  dose  to,  or  even  communicating  with, 
the  house  drainage  system,  is  a  very  bad  one. 
(See  Sanitary  Science;  Pubuc  Health). 
In  some  drcumstances,  as  in  the  case  of  swim- 

ming-baths, large  quantities  of  water  have  to 
he  heated  to  a  certain  temperature  and  kept 
at  the  same  for  a  considerable  time  while  the 
water  has  to  be  maintained  in  a  due  condition 
of  purity.  For  industrial  purposes  also  most 
waters  require  purification  of  a  kind,  depending 
upon  the  processes  of  manufacture  in  which 
they  are  employed.  The  most  common  treat- 

ment is  that  known  as  "softening,**  for  the  re- 
moval of  lime  and  ma^esia  carbonates,  chlorine 

and  other  lesser  impurities.  See  Water  Soften- 
ing; Water  Supply, 

WATER,  ITS  RELATION  TO  DIS- 
EASE.   See  Water  Supply.  ̂  

WATER  BABIES,  The.  This  story,  by 
Oiarles  Kingsley,  written  originally  for  the 
amusement  of  his  youngest  son  *and  all  other 
good  little  boys,*  and  published  in  1863,  re- 

mains perhaps  the  most  popular  of  the  author's 
works,  with  the  possible  exception  of  the  his- 

torical novel  *  Westward  Ho.^  It  is  on  the 
face  of  it  a  fairy  story.  Tom,  a  little  friend- 

less chimney  sweep,  falls  asleep  in  a  fine  house 
where  he  is  worlang  and  is  transformed  into 
a  water  baby,  bdng  in  most  respects  like  a  land 
baby,  except  for  the  presence  of  gills  and  other 
necessities  of  aqueous  life.  As  a  water  baby 
he  has  many  charming  and  attractive  adventures 
of  the  kind  since  made  more  popular  as  well 
as  more  fantastic  through  Lewis  Carroll's 
'Alice  in  Wonderland.^  In  addition  to  these 
merely  odd  happenings,  the  book  is,  character- 

istically, a  treatise  on  !)clief  and  education.  As 
in  <Alton  Locke,^  'Yeast,>  ̂ Westward  Ho,^ 
*Hypatia>  and  other  Kin^sley  novels,  there  is a  fundamental  moral  thesis.  In  this  hook  it  is 
that  one  must  not  be  too  prone  to  dispute  the 
existence  of  this  or  that  simply  because  he  has 
not  seen  it.  This  idea  comes  out  most  clearly 

in  the  clever  argument  of  Kingsley's  to  demon- strate the  existence  of  water  babies.  From  this 
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point  of  view  Ihc  book  is  a  vtvacioM  argoiAit 
for  faith,  desiRncd  on  the  one  hand  to  make 
readers  less  asserth'e  and  dogmatic  and  also 
to  render  them  more  receptive  of  the  nnder- 
l;King,  if  un demonstrable,  mysteries  of  the 
Christian  religion. 

William  T.  BaEWsrat 

WATER  BALANCE,  an  oscilUUn^  pendu- 
lous frame,  having  a  series  of  troughs  in  verti- 

cal scries  and  inclined  in  alternate  directions, 
so  that,  as  the  frame  oscillates,  the  water  dipped 
bv  the  lower  one  shall  be  poured  into  the  next 
above,  which,  on  the  return  motion,  shall  pour 
it  into  the  next,  and  so  on. 

WATER  BAROMETER.     See  Bak>uk- 

WATBR-BEARS.    See  TAtDiciAnA. 

WATER  BED,  a  watertight  mattress  or 
bed  for  relieving  any  partial  pressure  of  the 
body  of  a  patient  lon^  coniinea  to  bed  and  so 
Preventing  the  formation  of  niters  which  arise 
rom  such  local  pressure.  One  form  is  that  of 

a  trough  half -filled  with  water,  covered  l^  a 
loose  Uniiig  of  india-mbber  sheeting  attached 
all  around  to  the  un^er  edge  of  the  trough  so 
as  to  be  watertight,  a  mattress  being  laid  be- 

tween the  invalid  and  the  lining.  Another  form 
is  that  of  a  large  waterproof  bag  which  is  laid 
upon  an  ordinary  mattress  and  nalf^lled  with 
water,  the  wdght  of  the  body  resting  tipon  this 
directly  or  with  bed  clothes  between. 

WATER-BEETLES,  the  numerous  species 
of  beetles  which  inhabit  water.  A  common 
mode  of  life  does  not  indicate  blood  relation- 

ship, and  the  various  aquatic  beetles  belong  to 
a  number  of  quite  distinct  families.  Besides 
those  which  are  aquatic  throughout  their  lives 
quite  a  large  numt)er  of  beetles  live  in  or  near 
the  water  only  during  the  larval  period.  The 
strictly  and  permanently  aquatic  beetles  belong 
chiefly  to  three  families.  The  diving  beetles 
(Dyltscidie)  are  predaceous  throughont  life  and 
represent  in  the  water  the  Carabtikt,  to  wUch 
they  are  somewhat  closely  related,  on  land. 
The  legs  in  these  insects  are  adapted  for  swim- 

ming, the  two  hinderpairs  being  flattened  and 
fringed  with  hairs.  The  body  is  oval  and  flat- 

tened. The  mandibles  are  short  and  strong 
and  the  thorax  is  broad.  The  front  legs  are 
short  and  the  antennae  lonf  and  filiform.  In 
the  genus  Dytiscus  the  tarsi  of  the  males  are 
wide,  flat  and  provided  with  sucking  discs, 
while  those  of  the  females  are  unmodified. 
The  females  are  of  two  forms,  the  one  havina 
the  wing-covers  smooth,  the  other  grooved. 
The  head  is  short  and  received  into  the  thorax. 
P.  fascvventfis  is  the  common  water-beetle  of 
our  ponds.  These  insects  carry  a  supply  of  air 
for  breathing  beneath  the  elytra  or  wing-covers. 
K\  evening  they  fly  in  the  air.  They  are  emi- 

nently carnivorous  in  habits  and  feed  on  other 
insects.  The  larvsr  arc  active  creatures  and  are 
also  aquatic;  their  noteworthy  rapacity  has 
trained  tor  them  the  name  of  water-tigers,  which 
they  well  merit,  for  they  will  not  nesitate  to 
seize  in  their  sharp  sirklc-like  jaws  any  insect- 
Iar\-ap,  small  fish  or  tadpole  that  comes  within 
reach,  and  after  draininj?  its  juices  discard  the 
dead  body.  The  tail  is  terminated  by  a  pair 
of  respiratory  tubes  which  are  raised  above  the 
snrface  of  the  water  to  effect  respiration.   Be- 

sides  this   large   species   the    familv 
nomerous   email    ones   having   ttmiiar 
The  other  two  families  have  ciub-shapc 
of  filiform  antenns. 

The  GvrmiiUt,  or  whirligig  beetles,  1 
antenns  short,  the  front  legs  long,  clav 
in  the  males  jirovided  with  a  spongr  < 
second  and  third  pairs  of  legs  very  shot 
and  iNiddle-shaped,  and  the  elytra  do  n 
the  tip  of  the  oval  body.    They  deri 
famiKar  name  from  their  peculiar  habi 
scribing  circles  on  the  surface  of  the  pc 
inhabit.    When  alarmed  tfiese  insects 
the  bottom  and  anchor  themselves  foi 
by  means  of  the  strong  front  legs,  carry 
them  a  small  bubble  of  air  on  the  **■ 
abdomen.  Owing  to  their  smooth.  p( 
oily  surface  thev  are  tmaffected  by  w 
The  facets  of  the  compound  eyes  ai« 
into  two  groups  on  each  side,  one  ad, 
vision  in  the  water,  and  looking  downvi 
other  for  looking  upward  in  the  air- 
portant  adaptation  to  the  x>eculiar  mod 
of  these  insects  on  the  surface.  When 
the  whirligigs  emit  from  the  joints  a 
strong-smelting  milky  fluid.   Ai 
PyHicus  larv«.  the  young  of  the  wu- 
predaceous,  their  appearance  is  ton 
ent;  they  are  of  slender  form  and.  i 
a  single  pair  of  caudal   respiratory   r 
gills,  they  bear  10  pairs  of  fringed  la 
on  the  sides  of  as  many  abdominal  s 
Several  other  genera  and  spedes  are 
in  ponds. 

The  largest  of  the  common  wate 
belong  to  the  family  HydrothUidct,  v 
includes  numerous  small  and  inconspici. 
cies.   in  the  form  of  the  body  and  th« 
oar-like  middle  and  hind  legs  they  re 
Dyiiscidtt,  from  which  all  the  member 
family  are  distinguished  by  their  short  i 
clubbed  antenme.    The  eggs  are  depc 
silken  cocoons  attached  to  water-plant! 
ried  by  the  female.    In  general  resemi 
water-tigrers  in  form,  the  larvK  have 
thicker,  soKd  iaws,  much  less  prominem 
tory  tobcs  and  are  less  acti\'e,  altb 
them,  carnivorous.   They  pupate  in  bu 
the   banks  of   the  ponds  which   they 
The  great  water-beetle   {Hydrophilus 
laris)  is  a  pitchy  Mack  polished  beetle 
and  a  half  long,  often  seen  fl>'ing  at 
during  the  day  rising  to  the  surface 
weed-grown    ponds    for    air    and,    tm 
Dxliscidit,   usually    resting   head    tipw 
adult  life  they  forsake  the  predaceot 
and   animal   diet   of   their   larvx   and 
scavengers,    finding   their    food   chiefs 
\'Cgetable  debris  at  the  bottom  of  pon 
inhabitants  of    fresh-water   ponds   and 
arc  better  suited  to  life  -in  an  .aqnari 
these  !>eetles  and  few  present  a  greate 
or  more   interesting  habits.    Consult 

works,  especially  Miall.  *The  Natural 
of   Aquatic    Insects*    (Xew    York    18 
Kellogg's     *  American     Insects*     (Xr 
1909).    See  Fresh -wathi  Insects. 

WATER-BOA,  the  anaconda  sna Boa. 

WATER-BOATMAN 
Watct-blt.. 

See      B 

WATER  BRASH.    See  Pyrosis. 
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WATER-BUG,  an  aquatic  bug  of  the 
hemiptcrous  family  Notonectida.  The  hind 
kgs  are  long  and  adapted  for  swimming  by 
being  provided  with  a  fringe  of  stiff  hairs. 
The  body  is  prismatic  in  form,  convex  above 
and  flat  beneath,  and  the  head  is  as  large  and  as 
wide  as  the  body.  No  tone  eta  is  the  typical 
genus  of  the  family  and  N,  irrorata  and  undulata 
are  two  of  the  common  species.  These  and 
others  abound  in  ponds  and  streams,  where 

they  rest  on  their  backs  at  the  surface,  oc- 
casionally striking  out  with  a  vigorous  oar- 

like movement  of  the  hind  legs,  or  dive  to 
the  bottom  and  cling  to  plants  or  stones.  They 
are  constantly  buoyed  up  by  a  film  of  air  which 
surrounds  the  abdomen,  partly  entangled  in  a 
coat  of  close  fine  hairs,  partly  held  between  the 
wings  and  the  abdomen  in  a  space  into  which 
the  spiracles  open  and  partly  between  the  joints 
of  the  abdommal  and  thoracic  segments.  On 
kod  the  water  boatman  are  at  a  disadvantage 
and  progress  by  a  series  of  spasmodic  leaps; 
but  they  are  agile  fliers.  As  larvae,  nymphs  and 
imagoes  they  are  predaceous  and,  besides  strictly 
aquatic  insects,  young  fishes,  etc.,  they  attack 
and  suck  the  juices  of  flying  insects  which 
happen  to  fall  into  the  water  or  approach  its 
margin  to  drink.  Various  other  hemipterous 
insects,  such  as  the  water-scorpions  (q.v.),  are 
aquatic  The  croton  bug  is  not  truly  aquatic, 
but  is  called  a  water-bug  because  it  frequents 
water-pipes  in  cities. 
WATER-CLOCK.    See  Clepsydra. 

"  WATER-COLOR.     See  Painting.  Tech- HIQUE  OF. 

WATER-COLOR  PAINTING,  in  contra- 
distinction to  oil  painting,  the  use  of  water  gen- 

erally interfused  with  gum  arabic  as  a  vehicle 
for  applying  colors,  very  often  transparently,  to 
I  white  surface.  Anciently,  there  were  three 
£stinct  methods  of  water-color  painting,  and 
these  were  known  as  tempera,  encaustic  and 
fresco.  Tempera,  or  as  it  was  sometimes  called, 
distemper  painting,  was  common  in  early  Ital- 

ian art.  (See  Painting).  The  colors  were 

g;n>und  and  mixed  with  the  beaten-up  white  and 
yoDc  of  an  egg,  or  with  the  white  juice  of  the 
fig  tree,  and  sometimes  with  ox-^11.  Encaustic 

I  painting  was  a  process  in  which  the  colors were  mixed  with  wax  and  laid  in  a  thin 
coating,  then  fixed  by  the  application  of  hot 
irons.  The  early  Flemish  and  Dutch  painters 
attained  considerable  success  by  the  use  of 
water  colors  in  the  medium  of  tempera,  long 
previous  to  the  invention  of  oil  painting  by  the 
Van  Eyck  brothers.  The  Italian  frescoes  are 
minted   in   water  color,  on  damp  plaster  and 

e  retained  their  colors  scarcely  impaired  for 
vui^uries.     See  Fresco  Painting. 

But  when  we  speak  of  water-color  painting 
in  a  modern  sense  we  refer  to  the  aquarelle. 
The  ancient  Egy-ptians  used  water-color  to 
decorate  their  papyrus  rolls,  and  the  monks  of 
the  Middle  Ages  employed  it  to  adorn  vellum 

luscripts;  but  this  was  all  impasto,  not  the 
utfiisparent  washes,  as  in  modem  English 
work.  This  process  and  manipulation  was  the 
outgrowth  of  the  methods  worked  out  by  Paul 
Sandby  (172S-1809)  and  advanced  by  Alexan- 

der Cozens,  creating  an  entirely  new  type  of 
fine  art  productions  known  as  aquarelles.  The 
fomier  treatment  of  the  water-color  work  on 
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white  paper  was  really  a  species  of  sketching 
in  outline  certain  scenes  then  filling  In  the 
spaces  with  water-color  (color  printing).  In 
the  aquarelles  the  brush  supersedes  the  pen  (or 
pencil).  Thomas  Girtin  (1775-1802)  perfected 
the  method  and  produced  pictures  disclosing 
consummate  genius,  and  the  novel  charm  ot 
light  and  shade  in  nature  as  a  fine  art  with 
transpKarent  washes  was  revealed  to  admiring 
connoisseurs.  These  were  the  precursors  of  a 
talented  English  school.  In  the  English  school 
there  has  been  no  exclusive  use  made  of  what 
is  known  as  body  color.  The  lightness  and 
darkness  of  each  tint  have  generallv  been  de- 

termined by  the  degree  of  their  dilution  with 
pure  water,  not  b^  their  modification  through an  admixture  of  Chinese  white. 

In  early  painting  the  pigments  employed 
were  generally  mineral  earths  or  juices  pressed 
from  plants.  The  colors  found  in  antique  fres- 

coes were  few  but  permanent  in  value.  In  the 
Middle  A^es  chemistry  came  to  the  aid  of  the 
fresco  painter  and  supplied  him  with  many 
brilliant  and  permanent  tints,  which  is  some  in- 

stances vied  with  the  lustre  with  which  the 
church  window  maker  stained  his  glass.  The 
modem  water-color  painter  has  gained  innu- 

merable additions  to  the  color  range  of  his 
palette,  and  the  freshness,  crispness  and  uner- 

ring certainty  of  his  touch  have  been  largely  due 
to  the  beauty,  clearness  and  permanency  of  the 
colors  in  which  he  has  worked.  Manufacturers 
have,  indeed,  vied  with  each  other  in  providing 
him  with  pigments  which  shall  flow  smoothly 
from  his  brush  and  stand  projected  with  na- 

ture's beauty  upon  his  paper,  while  the  mod- em water-color  painter  aims  at  producing  his 

effects  by' means  of  transparent  washes,  artists 
have  not  always  considered  it  illegitimate  to  re- 

sort to  the  use  of  body  color  in  their  efforts  to 
impart  to  their  work  the  depth  and  solidity  of 
oil  painting. 

Technique. —  The  necessary  apparatus  of  a 
water-color  artist's  studio  is  simple  and  con- 

sists of  paper,  drawing-board  and  drawing- 
pins  (push  pins),  palette,  pigments  and  bmshes. 
Many  use  an  easel,  but  a  number  rest  the  draw- 

ing-board on  their  knees  or  on  an  adjacent 
piece  of  furniture  (table,  etc.).  To  avoid  the 
paper  from  crinkling  or  cockling  when  the 
water  washes  are  applied  it  is  necessary  to 
stretch  the  paper,  by  wetting  it  with  water  and 
fastening  it  firmly  to  the  board  by  pins  or  mu- 

cilage around  the  border.  While  there  are  dif- 
ferences of  opinion  as  to  what  paper  to  select, 

there  is  a  limit  to  the  number  of  makes  accept- 
able to  any  artist.  All  used  surfaces,  grains, 

textures,  etc.,  are  comprised  in  the  following 
list:  Whitman,  Allcnje,  Michallet,  David  Cox, 
Creswick,  Varley,  cartridge,  Van  Gelder,  white 
(Sanson  and  Burlington. 

Pigments. —  The  colors  used  by  the  early 
aquarelle  masters  .were  made  up  into  little  hard 
bricks  (cakes)  and  were  rubbed  out  in  water  on 
a  porcelain  surface,  but  a  more  recent,  perhaps 
more  convenient,  form  of  pi^cnt  preparation 
consists  of  moist  colors,  requiring  less  manipu- 

lation before  being  ready  for  the  brush.  Light- 
red,  yellow  ochre,  cyanine  blue,  ivory  black  and 
burnt  sienna  are  the  colors  which  are  the  main- 

stay of  artists.  From  these  basic  pigments  can 
be  produced  every  ordinary  color  effect  in  na- 

ture directly  or  by  blending.  But,  in  these  days 
of  rapid  action,  many  or  most  artists  add  an 
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array  of  other  paints  to  the  color-box,  care  being 
taken  that  the>'  arc  not  ̂ uch  as  fade  quickly  in 
the  Ii(;ht,  as  do  prussian  bhie,  antwcrp  bhie,  etc. 
French  iihramarinc  (pure  uhramarine  being  al- 
toKcthcr  too  expensive).  Indian  ink,  rose  mad- 

der, sepia,  oxide  of  chromium,  vermilion  and 
naples  yellow  are  considered  safe  for  use. 
Brushes  are  peculiarly  a  matter  of  choice  of  in- 

dividual ariiNts,  their  sense  of  touch  differing 
greatly.  The  niiml>cr  selected  is  not  so  much 
a  matter  of  importance  as  their  being  kept  ab- 

solutely clean  and  care  full  v  dried  after  use. 
But  the  full  capacity  of  the  water-color  me- 

dium was  not  knoun  before  the  pictures  of 
Joseph  Mallard  William  Turner  (1775-1851)  (an 
early  student  of  John  Cozens'  works  and  a  con- 

stant coworker  with  (iirtin  till  the  latter's  pre- mature death),  were  exhit>itcd  to  the  world.  His 
early  water-colors  were,  indeed,  low  in  tone  and 
^l(M»niy.  though  forcible  and  convincing.  What 
he  came  to  do  in  the  way  of  color  is  shown 

tiest  in  his  \'cnciian  studies,  originally  made  on 
the  spot  in  >\  ater-colors.  Turner,  however,  did 
not  confine  himself  to  the  water  wash;  when  he 
thought  it  nccessarv  he  employed  l)ody  color  in 
pt'irts  of  his  work,  and  even,  ou  occasion^ 
pastels;  or  it  may  be  pencil  or  pen.  But  he 
never  revealed  to  anyone  the  secrets  of  a  tech- 

nique which  made  him  the  greatest  landscape 
painter  in  water-colors  which  the  world  has 
ever  seen.  The  foundation  of  the  Old  Water- 
Color  Society,  in  1800.  and  of  the  new  society, 
in  1863,  gave  a  great  impulse  to  the  art,  among 
whose  representatives  may  be  mentioned  Cop- 

ley Fielding  (d.  1855) ;  Peter  de  Wint  (d.  1849)  ; 
Samuel  Prout  (d.  1852),  the  master  of  archi- 

tectural painting;  David  Cox  (d.  1859)  and 
the  brilliant  executer  of  Oriental  genre,  Lewis 
(d.  1876).  Taylor  and  Landseer,  as  animal 
painters,  found  this  a  successful  and  pliant  me- 

dium, and  among  the  Pre-Raphaelites  who 
were  eminent  aciuarellists  may  be  mentioned 
Rosetti,  Madox  Brown,  Bumc-Jones,  Hohnan 
Hum  and  Millais. 

Prominent  Aq^uarelliits. — A  partial  list  of 
the  aquarelle  artists  of  the  English  school 
whose  works  are  appreciated  by  connoisseurs 
at  sales  must  include  the  following;  there  are, 
of  course,  a  number  of  noted  artists  who  use 
the  water-color  medium  as  a  side  issue  for 
"studies^  but  do  not  specialize  on  aquarelles. 
Karliest  masters:  Alexander  Cozens  and  his 
son  John  Robert,  Girtin,  Turner,  DeWint, 
David  Cox,  J.  S.  Cot  man,  Copley  Fielding,  S. 
Trout,  Devis,  Hearne.  Bonington,  Rooker,  the 
two  Cleveleys,  W.  Payne  and  N.  Pocock.  Be- 

longing to  the  latter  half  of  the  19th  century 
we  have  F.  Walker,  G.  J.  Pin  well,  Sir  John  Gif- 
f>ert,  G.  Cattermole,  E.  J.  Gregory,  M.  Birket 
Foster,  J.  M.  Swan.  Recent  artists:  R.  W. 
Allen,  \frs.  AllinKjham.  Wilfrid  Ball.  F.  Braiig- 
wyn,  Sir  Alfred  East,  (i.  S.  Elgood,  W.  R.  Flint, 
A  Cyoodwin,  A.  Ingram,  F.  E  James,  H. 
Marshall.  E.  Noble,  A.  Powell,  A.  Rackham, 
A.  Wardle,  Sir  K.  Waterlow,  J.  R.  Weguelin, 
J.  W.  West,  M.  Fisher.  M.  Hale,  Hughes- 
Stanton,  Lamoriia  Birch,  A.  W,  Rich,  C.  M. 
(ierc,  C.  J.  Holmes,  etc. 

Ill  France,  among  able  landscape  painters  in 
water  colors,  were  consiiicuous  I.  B.  Isabcy 
{ 1767-1855)  ;  Hul)ert,  J.  (iuvrie.  Sue  and  Fort. 
They  pretty*  generally  employed  tH>4y  color 
ifjouachf)  m  their  com|M»siti()n,  the  transparent 
wash  being  much  less   frequently  employed  in 

F'rance.  In  portraits  Olivier  (irand;  in 
paintin{^  and  still  Hfe,  Redontc  (175*>-Ii t>est  painter  of  this  class  France  has  ev« 
duced.  But  the  art  was  not  tried  to  i 

rapacity  until^the  oriental  sketches  of  1 

Delacroix  (1798-1863)  proved  to  the  '. art  world  that  there  was  something  to  be 
for  ̂   fresher  and  more  inspiring  tha 
frigid  classical  ism  of  David.  His  lead  w 
lowed  by  Descamps  (1803-60).  one  of  tl 
colorists  and  most  original  painters  of  thi 
ern  French  school,  who  taught  his  coimi 
that  it  was  possible  to  represent  in  water 
the  broad  blaze  of  open  sunlight  in  an  / 
sand-plain;  or  in  the  streets  of  Smyri 
Constantinople.  The  powerful  genres  < 
varni  n8(M-66)  made  a  sensation  even  ii 
land,  the  native  home  of  water  colors. 

The  German  school  of  water-color  p; 
began  with  the  illuminating  or  tinting  b^ 
of  copper  plate  engravings.  An  indep 
and  distinct  department  of  aciuarelle  came 
the  history  ot  German  art.  The  first  i 

aquarellists  in  that  count rj-  were  Karl  \ 
of  Leipzig  and  F'dward  Hildebrandt  of —  Viermann,  Otto,  Grael  of  Berlin.  Hei 
Stockles.  R.  Sticles  of  Munich  and  a  ci 
Diisseldorf,  including  Schcurcn  and  M 

kept  up  the  traditions  of  (ierman  watc 
painting.  A  new  path  was  struck  out  by  3 
who  obtained  a  great  following.  He  a 
a  broad,  frank  and  da«ihing  stvle  whic 
much  admired.  The  Berlin  painters,  s' 
Franz  Skarbina  and  Paul  Mayerhcim,  vie 
him  in  this  method  of  handling.  But  C 
aquarelle  has  never  been  disiin^^uished  f 
lightness  of  touch,  the  t>rilliant  and  tran« 
coloring,  the  powerfiU  and  vivid  landscs 
fects  wliich  we  find  in  the  proiluctions  o 
lish  and  French  artists.  Italy  and  Rus 
the  other  hand  have  many  skilful  adepts 
art.  The  vivid  coloring  oi  surh  mast 
Corelli.  Zezzos  and  Manulia  has  a  ligl 
vividness  all  its  own  and  the  creatioud  o 
painters  are  worthy  of  comi>aribon  with 
of  the  mo.st  eminent  workers  in  their  o^ 
partment  of  art  in  other  pa^t^  of  Knrope 
same  may  be  said  of  the  Ru.s>ians,  B 
dorf,  Bergholz,  Karafin,  Heftier,  Jeg 
Pissemski  and  Ehrcnon. 

Water-color  painting  ha>  always  for 
very  living  section  of  .\inerican  art  life. 
X'assili  Verestchagin,  the  great  Russia 
painter,  was  in  America,  he  was  asto 
according  to  his  own  accoiuu,  that  native 
were  not  more  alive  to  the  pcssil^ilit 
American  scenery  and  Anurican  life  as  s 
for  the  pencil.  He  wa^  not  sulHcient 
quainted  with  the  hi^t(>r\  ot  art  in  tlie  c 
to  which  he  had  come  a  stranger,  to  l>e 
of  the  fact  that  local  an  had  long  tloi 
there.  The  HudMni  River  School  of  p 
produced  many  noble  traii>ciini.s  fro 
scencrj-  of  that  river,  mostU  in  larKe  ca 
and  by  employing  oil  as  a  favorite  m 
but  several  of  them  have  aNo  executec 

of  art  in  water-colors  after  the  style 
l»est  masters.  Amon^  ihf>se  wh«»  nav< 
some  good  water-color  sketcliini;;:  amoi 
sublime  scenerv  of  the  We.si  ma>  lie 
Albert  BicrNtaut,  some  i»f  whosr  views  a 
rect  in  drawing  and  rirh  in  coloring,  albc 
owed  their  original  impressive  ness  1 
novelty  of  the  ettecis  in  aim(»si)lu're  and 
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tain  contour  or  coloring  which  they  reproduced. 
The  same  in  a  less  degree  may  be  said  of  the 
drawings  of  F.  E.  Church.     Neither  of  these 
painters  was,  however,  as-  triumphant  in  water 
as  in  oil.    The  New  York  Water  Color  Club 
has  done  much  to  foster  a  revived  interest  in 
this  most  difficult  yet  most  effective  and  de- 
Hgfatful  department   of   the    painter's   art   and 
amon|  the  most  successful  of  those  who  culti- 

vate It   may    be    enumerated    James    McNeill 
WTiisdcr,  John  Singer  Sargent,  Childe  Hassam, 

'  Abbey,  Moran,  Parton,  Murphy,  Parsons,  Shurt- 
Icef,  Tryon,  etc.    Louis  C.  Tiffany  is  a  colorist 
of  rare  gifts  and  although  his  natural  predilec- 

tion leads  him  to  the  representation  of  still  life 
yet  his  water-color  landscapes  have  a  value  oi 
their  own.     Charles  Sanderson  is  well  known 

for  his  lovely  water-color  studies  of  the  shores 
of  Lake  Michigan.    At  the  end  of  the  19th  cen- 

tury there  was  suddenly  a  new  movement  de- 
velo^d  in  this  department,  principally  through 
the  influence  of  John  H.  Twachtman,  whose 
early  death  was  a  sad  blow  to  the  cause  he  had 
most  at  heart  in  his  native  country.    In  1898 
the  Ten  American  Artists  crystallized   into  a 
new  school  of  painting  in  New  York.    As  far  as 
this  movement  was  represented  by  Twachtman 
it  stood  for  a  distinct  advance  in  water-color 
art     There    can    be    no    doubt    that    he    re- 

flected  in    the   practice   of   his  art    the    very 
best   features  of  that   style  which  in  Europe 
was  embodied  in  the  work  of  Girtin,  Cozens 
and  Turner.    Water-color  painting  in  the  United 
States  numbers  among  its  devotees  many  other 

great  names.     Homer  D.'  Martin's  few  water- 
cotors  are  of  the  highest  value.  Frederic  Crown- 
inshield  shows  in  his  water-colors  a  noble  sense 
of  the  form  of  hills  and  clifiFs  and  the  greater 
forms  of  the  landscape,  as  well  as  of  tree-form. 
Winslow  Homer's  many  water-colors  are  about as  important  a  contribution  to  American  art  as 
any  other  g^roup  of  works.    They  are  extremely 
vigorous  and  impressive,  they  sell  at  high  prices 
and  among   lovers   of  modern   painting  there 
are  certainly  none  more  esteemed.     Winslow 
Homer  is  essentially  a  ̂ painter's  painter^  and 
no  single  artist  in  the  whole  group  is  more  ad- 

mired by  his  fellow-artists.    John  La  Farge's 
water-colors   are  what  have  chiefly  made  his 
great  reputation.    There  are  hundreds  of  them 
in  private   collections   in    Boston,   New   York 
and  neighboring  towns  and  the  show  of  the 
South  Sea  Island  collection  at  the  Paris  Salon 
in  1898  or  1899  occupied  a  hall  especially  set 
aside  for  it  and  made  a  great  sensation.    There 
is  nothing  in  modem  art  more  rich  in  color  than 
these  La  Farge  drawings,  which  were  produced 
during  the  jrears  1865  to  1895  chiefly ;  for  from 
that  time   he   became   thoroughly  absorbed   in 
decorating  work,  glass  and  the  like.    The  work 
of  Robert  F.  Blum  and  that  of  Irving  R.  Wiles 
conmaods    the    admiration    of    their    brother 
artists.    Francis  Hopkinson  Smith  was  a  master 
of  loaded  color,  that  which  is  mixed  with  white 
(the  French  gouache).  There  are  women  artists 
^0  excel  in  water-color  work  of  each  kind. 
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WATBR    CRBSS,    WINTSR    CRESS. 
See  Cress. 
WATER  CURB.    See  HviwaTHERApy. 
WATER  DISTRICT.    See  Disraicr. 

WATBR-DOG,  a  salamander.     See  Mud Puppy. 

WATER-PLEA.    See  Cypris;  Daphnia. 
WATBR  GAPS.     See   Delaware  Wates 

Gap;  Stream  Piracy;  Trellised  Drainage. 

WATER-GAS,  a  mixture  of  gases  produced 
by  the  action  of  steam  on  incandescent  carbon. 
The  carbon  first  decomposes  the  steam,  forming 
hydrogen  and  carbon  dioxide,  and  the  latter  gas 
then  combines  ^ith  more  carbon  to  form  the 
inflammable  carbon  monoxide.  Thus  water-gas 
may  be  considered  economically  a  mixture  of 
hydrogen  and  carbon  monoxide  with  certain 
impurities.  Its  especial  value  as  a  fuel  lies  in 
the  fact  that  90  per  cent  of  its  voliune  is  com- 

bustible, while  the  ordinary  producer-gas  is  but 
30  per  cent  combustion.  Pure  water-gas  is  non- 
luminous,  but  it  is  rendered  luminous  by  mix- 
,ing  with  it  various  gases  obtained  from  pe- 

troleum, the  luminous  mixture  being  known  as 
carbureted  water-gas.  Two  chief  methods  are 
employed  for  the  manufacture  of  water-gas 
for  illiuninating  purposes.  In  the  first  of  these, 
the  Lowe  process,  the  preparation  of  the  pure 
gas  and  the  carbureting  are  performed  in  one 
operation.  The  apparatus  consists  essentially 
of  a  generator,  filled  with  anthracite  or  coke, 
in  which  the  non-carbureted  gas  is  produced; 
a  carbureter,  a  circular  chamber  lined  with  fire- 

brick and  filled  with  a  checkerwork  of  the  same 
material;  and  a  superheater,  a  taller  circular 
chamber  similarly  filled.  By  means  of  air- 
blasts  and  the  producer-gas  from  the  anthracite 
of  the  generator,  the  nre-bricks  of  the  car- 

bureter and  the  superheater  are  raised  to  a  red 
heat,  and  then  superheated  steam  is  passed 
through  the  incandescent  carbon.  The  product 
at  this  stage  is  known  as  ̂ lue  water-gas'  and 
burns  with  a  very  hot,  non-luminous  fiame. 
It  is  useful  for  many  manufacturing  purposes. 
To  make  it  available  for  illtiminating  the  water- 
gas  formed  is  carried  over  into  the  carbureter, 
where  it  becomes  mixed  with  the  highly  car- 

bureted gases  formed  by  the  action  of  the 
heated  bricks  on  mineral  oil,  which  is  intro- 

duced from  above.  This  process  is  completed 
in  the  superheater,  and  the  carbureted  gas  is 
then  ready  for  purification  process  in  which  the 
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sulphureted  hydrogen  and  carbon  dioxide  com- 
ponent t  are  removed.  In  the  Wilkinson  proc- 

ess the  operations  of  making  the  ̂ as  and  car- 
iHireting  are  separate,  in  the  Lnited  States 
carbureted  water-^as  has  largely  replaced  coal- 
gas  as  an  illuminant.  partly  because  of  its 
brighter  light  and  partly  because  it  can  be  more 
cheaply  manufactured  Illuminating  gas  made 
from  coal  is  often  mixed  with  carbureted  water- 
gs  in  order  to  increase  its  illimsinatiiig  power. 
The  chief  objection  to  the  use  of  water-gas 
as  an  illtmiinant  is  the  highly  poisonous  nature 
of  one  of  its  larjg^est  constituents,  carbon 
monoxide.  By  keepmg  the  percenuge  of  this 
constituent  down  to  16  per  cent  of  the  total 
volume,  the  mixture  is  not  more  dangerous  to 
inhale  than  ordinary  coal-gas.  See  Gas,  Nat- 
ural. 

WATBR  GLASS,  a  substance  which,  when 
solid,  resembles  glass,  but  is  slowly  soluble  in 
boiling  water,  although  it  remains  unaffected  by 
ordinary  atmospheric  changes.  It  consists  of 
soluble  silicates  of  potash  or  soda,  or  a  mixture 
of  both.  The  soda  glass  has  the  formula, 
Nas0.3SiO>.  A  substance  of  this  kind  was 
first  discovered,  so  far  as  is  known,  by  Van 
Helmont  in  1640.  In  the  19th  century  Dr. 
Johann  Fuchs  of  Munich  did  much  to  improve 
the  mode  of  preparing  and  applying  it.  Water 

glass  may  be  prepared  in  two  wa>'s,  called  wet and  dry.  The  former  method  is  used  where 
the  proportion  of  alkali  may  be  so  large  as  50 
per  cent,  in  which  case  the  sand  and  alkali  may 
be  simply  boiled  together.  Where  a  water  glass 
richer  m  silica  is  required  the  mode  of  prejpara- 
tion  consists  in  breaking  down  and  calcining 
flint  nodules,  the  fragments  or  particles  of 
which  are  then  added  to  a  solution  of  caustic 
potash  or  soda,  whereupon  the  whole  is  ex- 

posed for  a  time  to  intense  heat  at  60  pounds 
pressure.  Sand  may  t)c  used  instead  of  the 
flint  According  to  the  product  when  prepared 
in  this  way  is  viscid,  and  may  be  used  in  this 
state  or  further  diluted.  In  this  method  of 
manufacture  the  caustic  soda  or  potash  may  be 
replaced  by  the  carbonate  or  the  sulphate. 
Potash  water  glass  is  more  soluble  than  soda 
water  glass,  and  if  lK)th  metals  be  present  a 
still  more  soluble  glass,  called  double  soluble 
glass^  is  obtained.  Among  the  purposes  to 
whicn  water  glass  is  applied  are  painting  on 
glass,  coating  stone,  wood  and  other  materials 
to  render  them  waterproof  or  fireproof,  glazing 
scenery  and  paintings,  etc.  It  is  also  usea 
mixed  with  sand  to  make  an  artificial  stone,  and 
it  forms  an  ingredient  indispensable  in  the 
manufacture  of  fireproof  cements,  such  as  are 
used  in  joining  firebricks  in  furnace  construc- 

tion. For  this  purpose  it  is  commonly  mixed 
with  lime.  One  ot  the  most  valuable  of  iis 
applications  is  in  the  Exing  of  wall-paintings, 
by  spraying  with  the  water  glass.  They  are 
thus  rendered  more  durable  than  in  the  or- 

dinary process  of  fresco-painting. 
WATER  HAMMER,  the  name  applied  in 

the  lal)oratory  to  a  vessel  partly  filled  with 
water,  exhausted  of  air  and  hermetically  sealed. 
When  reversed  or  shaken,  the  water  being  un- 

impeded by  air,  strikes  the  sides  with  a  sound 
like  that  of  a  metal  striking  against  glass. 
In  hydraulics  the  term  is  used  to  designate  the 
sudden  rise  of  pressure  in  a  pipeline  due  to  the 

check  of  fk>w  of  the  liquid  running  in  it  —  as 
by  the  sudden  closing  of  a  valve.  The  strain 
on  the  pipe  and  any  motor  connected  openly 
with  it  i$  often  very  serious.  The  formulas 
which    are   used    to   calculate    this   strain    are 

Y  "^  the    circumferential    stress    in    the    pipe 
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p  represents  the  increase  in  pressure  in  pounds 
per  square  foot;  r  the  radius  of  the  pipe  in 
feet;  and  /  the  thickness  of  the  pipe  m  feet. 
The  hydraulic  ram  (q.v.)  operates  by  water 
hammer.  The  technics  of  water  hammer  is  ex- 

haustively discussed  in  Gibson,  A.  H.,  *  Water 
Hammer  in  Hydraulic  Pipe  Lines'  (Man- 

chester, England,  1908). 

WATER-HEMLOCK,  deadly  poisonous 
plants  {Cicuta)  of  the  carrot  family,  known 
also  by  many  other  names,  such  as  beaver- 
poison,  spotted  parsley,  muskrat-weed  and 
musquash- root,  the  latter  names  being  borrowed 
from  the  muskrat,  which  inhabits  such  swamps 
as  the  Cicuta  affects;  and  the  odor  of  the 
roots  of  certain  species  of  the  latter  also  re- 

calls the  musk-scented  rodent.  Cicuta  macu' 
lata  is  a  tall  biennial,  rcachmg  eight  feet  in 
height,  with  a  rigid,  hollow  stem  marked  with 
purple  lines,  that  grows  in  swamps  and  wet 
lands  throughout  the  northeastern  United 
States.  The  leaves  are  decompound,  even  three- 
pinnate,  having  coarsely  serrate  leaflets,  with 
veins  apparently  ending  in  notches  instead  of 
at  the  points  of  the  teeth,  as  in  ordinary 
foliage.  The  flowers  are  very  tiny  and  white, 
in  decompound,  terminal  lunbels.  with  unequal 
pedicels.  The  fruits  are  ovate-oblong,  glabrous 
and  slightly  flattened  laterally.  The  rib^  are 
corky,  the  lateral  ones  being  strongest.  Spindle- 
shaped,  tuberous  roots  cluster  about  the  base  of 
the  stem,  and  are  the  cause  of  many  deaths. 
They  have  an  aromatic  flavor  and  fie&hy  sub- 
^»tance,  and  are  frequently  mistaken,  especially 
by  children,  for  the  roots  of  sweet  cicely,  par- 

snips, artichokes,  or  even  horse-radish,  and  are 
Sometimes  eaten  for  no  particular  reason  except 
that  they  are  fleshy  and  exposed  by  washouts. 
freezing  or  digging-operations.  Even  livestock 
are  killed,  not  only  by  feeding  on  the  tubers 
themselves  but  Xry  drinking  water  poisoned  by 
roots  which  have  been  crushed  under  the  cattle's 
hoofs.  The  poisonous  element  in  this  Cicuta 
is  an  aromatic  oily  fluid,  which  permeates  the 
whole  plant,  but  is  found  chiefly  in  the  roots, 
and  probably  contains  the  alkaloid  conine  and 
the  bitter  principle  cicutoxin.  When  eaten 
Cicuta  produces  vomiting,  colic,  staggering  and 
unconsciousness,  and  finally  frightful  convul- 

sions which  end  in  death.  No  chemical  anti- 
dote being  known,  the  only  treatment  possible 

is  to  cleanse  thoroughly  the  digestive  system, 
and  treat  each  sta^c  of  the  attack  with  such 

nie<licines  as  seem  necess;ir>-.  Cattle  may  some- 
times be  saved  by  timely  and  repeated  doses 

of  melted  lard.  The  elongated  spindlin^roott 
of  the  Wvoming  water-hemlock,  CiVufa  orn- 
dentafis.  which  in  Montana  is  known  as  the 
wild  parsnip,  has  a  chnraoteristic  musky  odor, 
and  stock  arc  poisoned  either  by  the  yotug 
plants  or  by  the  n)Ots.  Other  species  of  Cimlo 
have  a  similar  appearance  al>ove  ground  and 
are  etiually  poisonous. 
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WATER-HEN,  or  MOOR-HEN,  a  rail 
(GalUnmla  chloropus),  generally  distributed 
throagfaout  Europe,  Asia  and  Africa.  Its 
length  is  about  13  inches;  back,  wings,  rump 
and  tall  rich  dark  olive-brown;  head,  neck, 
breast  and  sides-  dark  slate  gray;  thighs  and 
flanks  streaked  with  white,  belly  and  vent  gray- 

ish white ;  beak  yellowish,  becoming  red ;  naked 
patch  on  forehead  red;  legs  and  toes  greenish'- 
yellow,  claws  dark-brown.  The  female  is 
rather  larger  and  more  vividly  colored  than  the 
male.  They  frequent  ponds  covered  with  aquatic 
herbage,  overgrown  water-courses  and  the 
banks  of  slow  rivers,  swimming  and  diving  with 
faciUty,  assisted  by  an  expansion  of  the  mem- 

brane ak>ng  the  sides  of  the  toes.  The  water- 
hen  is  representative  of  the  sub- family  Gallinu- 
lifut  of  die  rail  family  {Rallida)  which  com- 

prises 50  or  40  species  found  in  all  parts  of 
the  world.  In  flie  United  States  tney  are 
generally  known  as  gallinules  or  mud-hens,  and 
are  represented  by  the  purple  gallinulc  (Jonornis 
martinica)  and  the  Florida,  or  common  galli- 
nule  (Gallinula  galeata).  The  American  coot 
(Fultca  americana)  is  also  frequently  called  a 
water-hen. 
WATER-HICKORY.    See  Hickory. 

WATER  INCH,  tw  hydraulics,  a  measure 
of  water  equal  to  the  quantity  discharged  m 
the  24  hours  through  a  circular  opening  of  one 
mch  diameter  leading  from  a  reservoir  under 
the  least  pressure,  that  is,  when  the  water  is 
only  so  high  as  to  cover  the  orifice.  This 
quantity  is  about  500  cubic  feet.  In  irrigation, 

the  term  is  used  synonymously  with  **miner's 
inch,*  which  is  the  volume  of  water  which 
flows  in  one  hour  through  an  aperture  one  inch 
square,  the  sides  being  horizontal  and  vertical, 
imder  a  head  of  six  inches  measured  from  the 
tipper  edge  of  the  aperture.  The  flow  amounts 
to  673.2  gallons  per  hour. 

WATER  LAWS,  the  body  of  le^slative 
enactment  and  legal  decisions  governing  the 
rights  to  the  use  of  water.  In  comparison 
with  the  laws  concerning  ownership  of  land 
and  of  other  property  the  water  laws,  par- 

ticularly in  the  Umted  States,  are  extremely 
complicated.  There  is  a  great  amount  of  law 
with  apparent  lack  of  consistency  in  the  pre- 
vailinjg;  legislation  and  decisions.  The  cause  of 
this  lies  largely  in  the  physical  fact  that  water 
as  a  substance  vanes  in  quantity  from  day  to 
day  and  until  recent  years  the  principles  gov- 

erning its  occurrence  and  the  methods  of 
measurements  have  not  been  well  understood. 
In  fact  they  arc  still  more  or  less  of  a  mystery 

.  to  many  members  of  law-making  bodies.  More 
than  this  there  has  been  an  attempt  to  apply 
rales  of  law  which  while  suitable  for  per- 

manent or  fixed  objects  are  hardiv  applicable 
to  a  substance  the  component  particles  of 
which  arc  ever  flowing  away  and  are  ever 
renewed,  but  in  fluctuating  quantity.  To 
illustrate  some  of  the  different  conditions  and 
viewpoints  take  first  the  case  of  a  natural 
spring  or  pond  on  a  certain  tract  of  land.  It 
isgoierally  conceded  that  ownership  of  the  land 
carries  with  it  the  full  right  to  the  use  of  this 
small  body  of  water.  If,  however,  the  spring 
or  pond  discharges  onto  a  piece  of  land  be- 
^OQ^ing  to  another  proprietor,  it  is  obvious  that 
the  second  owner  has  certain  rights  due  to  the 

fact  that  the  stream  Hows  along  or  across  his 
land.  Under  ordinary  conditions  the  upper 
owner  may  not  deprive  the  lower  of  his  fair 
share  of  tne  water,  at  least  for  drinking  pur- 

poses for  tnan  and  beast.  The  stream  flows 
on  continually^  joins  with  others  and  becomes 
a  boundary  line  between  proprietors.  Elach 
through  his  ownership  of  the  land  claims  cer- 

tain riparian  rights  in  the  flowing  water.  The 
stream  finally  becomes  of  such  size  as  to  be  of 
importance  to  the  whole  community  or  State 
and  the  latter  sometimes  claims  proprietorship 
in  the  bed  and  banks,  these  being  held  by  the 
State  for  the  benefit  of  the  public.  It  finally 
becomes  of  navigable  capacity,  and,  under  the 
terms  of  the  prevailing  interpretation  of  the 
Constitution  of  the  United  States  regarding 
commerce,  the  control  is  vested  in  Congress. 
In  the  older  part  of  the  country  where,  under 
humid  conditions,  there  is  usuallv  ample 
water  and  to  spare,  the  rule  is  that  each  riparian 
proprietor  shall  permit  the  stream  to  flow 
through  or  along  his  land  tmdisturbed  in 
quantity  and  unchanged  or  unpolluted  as  to 
quality — ^^his  rights  being  bounded  by  those 
of  all  his  neighbors  above  and  below,  each 
havinc^  a  fair  share  in  the  use  of  the  water 
proviocd  he  does  not  interfere  with  rights  of 
others.  He  may  utilize  the  water  for  power 
if  in  so  doing  he  docs  not  oversow  the  lands 
of  others  nor  interfere  with  established 
usages  nor  with  the  enjoyment  of  similar 
opportunities  by  others.  If,  however,  a 
municipality  finds  it  necessary  to  take  water 
from  a  stream,  it  must  be  prepared  to  make 
compensation  for  any  possible  rights  which 
may  be  interfered  with.  As  a  rule  it  cannot 
exercise  the  right  of  eminent  domain  outside 
of  the  borders  of  the  State  in  which  the  city 
is  located.  It  may  be  thus  narrowly  circum- 
.scribed  and  hindered  from  its  best  growth 
because  of  artificial  restrictions  imposed  by 
State  lines. 

In  the  arid  and  semi-arid  regions  in  the 
western  part  of  the  United  States  the  common 
law  of  England,  which  has  been  followed  in 
the  humid  East,  is  not  in  accord  with  ̂ e 
common  necessities  of  the  people.  There  it 
is  possible  to  cultivate  the  ground  successfully 
only  through  the  artificial  application  of  water. 
The  lands  will  remain  unproductive  and  popu- 

lation cannot  increase  unless  the  waters  are 
taken  from  their  natural  channels  to  be 
spread  over  the  ground  and  the  stream 
channels  left  practically  dry.  The  rights  of 
riparian  proprietors  can  be  no  longer  observed, 
as  in  Eastern  States,  where  under  ordinary 
circumstances  there  is  enough  water  for  all. 
Out  of  the  necessity  of  the  people  has  thus 
grown  an  entirely  different  theory,  namely, 
that  of  appropriation  —  this  being  limited  to 
beneficial  use,  each  appropriator  being  per- 

mitted to  take  usually  only  so  much  water  as 
is  needed  for  the  irrigation  of  his  land;  even 
in  this  he  may  be  required  to  show  an economic  use.  In  the  case  of  two  or  more 
appropriators  not  finding  enough  water  to 
satisfy  their  nqeds,  the  rule  is  usually  en- 

forced to  the  effect  that  first  in  time  is  first 
in  right,  although  this  rule  is  being  modified 
in  practice  in  accordance  with  larger  equity, 
for  example,  if  the  first  in  time  is  at  a  place 
where    there    restilts   great   waste    in   getting 
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the  water  to  him,  consideration  may  \^  taken 
of  the  fart  that  to  irri(?atc  one  acre  thii* 
Mtuatrri  many  acres  better  treated  must  be 
left  (\ry. 

The  rommdn  law  of  riparian  rights  such  as 
prevails  in  the  eastern  nr  humid  part  of  the 

I'nifcfl  State«i,  but  modified  to  a  considerable 
extent,  is  recoKnircd  in  Califomia,  Kansas, 
Montana  and  Washington.  The  civil-law 
doctrine  dcclarinfj  that  the  waters  are  the 
pmperty  of  the  State  is  contained  in  the 
constitution  of  W\'omin^;  similar  declarations 
are  made  in  the  law<^  of  Idaho,  Nevada  and 
Texas.  By  the  c*>nstiiution  of  Colorado  the 
water  of  every  natural  stream  is  declared  to 
Ire  the  property  of  the  public  and  dedicated  t<» 
the  use  of  the  people  of  the  State.  Similar 
declarations  are  contained  in  the  water  laws 
f*f  Nebraska,  New  Mexico,  North  Dakota. 
Oklahoma.  South  Dakota  and  Utah.  Under 
the  so-called  Wyoming  system  the  water  rights 
arc  in  theory  ac'iuired  bv  grant  from  the 
State.  There  is  Kreat  diflference  among  the 
Western  States  with  reference  to  the  control 
of  appropriation.  In  some  States  this  control 
is  vested  in  a  State  board  with  right  of  appeal, 
however,  to  the  courts.  In  others  adjudication 
proceeding  are  initiated  in  the  courts.  Because 
of  the  ditbculty  of  ascertaining  the  ordinary 
supply  of  water  and  because  of  the  exagger- 

ated claims  which  arc  made  to  its  use  there 
have  arisen  innumerable  controversies  so  that 
in  some  parts  of  the  arid  region  more  money 
is  being  expended  in  litigation  than  in  actual 
irrigation.  In  most  States  in  which  water 
rights  are  adjudicated  by  courts  the  law 
provides  that  all  parties  claiming  rights  to 
water  from  the  same  source  shall  be  made 
parties  to  the  action  so  that  all  rights  may  be 
determined  in  a  single  action.  Without  such 
provision,  there  may  be  an  interminable  suc- 

cession of  suits,  A  bringing  B  into  court  to 
determine  their  respective  rights,  then  C  com- 

ing in  and  upsetting  the  arrangements  and  so 
on  through  the  entire  alphabet.  The  interest 
of  the  public  or  of  the  State  is  not  necessarily 
taken  into  consideration  at  any  time. 

There  are  conflicting  theories  which  arise 
from  a  difl^erence  of  opinion  as  to  the  origin 
of  rights  to  water.  Throughout  a  greater 
part  of  the  East  there  is  insistence  upon  the 
conception  that  all  rights  to  the  use  of  water 
abide  in  and  are  derived  from  private  or 
pers<mal  proprietorship  of  land  and  that  any 
attempt  at  the  invasion  of  the  sanctity  of  prop- 

erty will  result  disastrously.  Nevertheless 
attempts  have  been  made  and  arc  continually 
being  made  to  preserve  the  rights  of  the  pub- 

lic and  by  asserting  the  theory  of  State  owner- 
ship and  control  of  water,  to  set  a  limit  to  the 

broad  claims  of  riparian  owners.  Farther  than 
this  there  is  still  a  third  class  who  claim 
that  the  Federal  government  has  the  right  and 
duty  on  behalf  of  all  the  peiople  and  for  the 
general  welfare  to  extend  its  authority  be- 

yond the  narrow  limitations  of  preventing 
interference  with  navigation  and  to  legislate 
in  such  a  way  as  to  prevent  this  great  natural 
resource  from  being  exploited  wholly  for 
private  gain,  especially  as  to  those  waters 
which  have  not  already  been  appropriated  or 
put  to  beneficial  use.  There  is  continual 
attempt    of    riparian    owners    and    of    large 

mone>'ed    interests    to   extend   and 
their   control   of   water   rights.     At 

time    efforts    are    being    made    b>' 
legislatures   and   by   the    Federal   C 
enact  legislation  protectint;  the  gen 
in  the  proper  enjoyment  of  water, 
air.    is    essential    to    all    life    whet 
animal    or    vegetable.      The    coi 

these  opposing  theories  and  \-iew»  i in    innumerable    statutes    and   court 
many  of   them  apparently  irrecondl 
unfortunate  feature  is  that,  bcsi 
litigation,    the    largest    and    best    w 
waters    of    the   country  are    not    t» 
full  consideration. 

F.  H. 

WATER-LILY,   a   plant    of    t 

family  S'ymph{racc<r,  especially  of 
Castalia  and  Xymphcca.     These   an 
fresh,   still   waters   throughout   the 
temperate    regions,    and    arc    often 
Some  can  be  easily  raised  from  seed 

which   are   hard>'   in   the    North   « 
vco'  low  temperature  without  d     .^ 
be   encased    in   ice.     They    may    uc 
tanks,   or   even   in   half -barrels,   as 
t)onds;  but  the  tropical  species,  such 
regta,  require  the  warmth  of  a  grei 
heated  tanks,  in  our  northern  ladt 
water-lilies  are  handsome  plants, 
or  less  orbicular,  generally  pehrate  «« 
floating  or,  more  rarely,  immersed,  a 
flowers,  of  similar  varying  habit, 
soms    have    several    sepals    and    m 
stamens  and  carpels,  the  latter  disti 
or  immersed  in  a  thickened  reccptac 

they  may  be  white,  pink,  yellow  oi 
are  sometimes  ver>'  fragrant.    The 
dehiscent,   somewhat   fleshy,   and 
l>erry    filled    with    nuts,    or,    in    %« 
S dumbo,  the  nuts  are  half  sunk  in 
flat-topped,  enlarged  torus.    The  se« 
with  fleshy  cotyledons  and  are  i 
closely  in  pulpy  arils.    \Vater-lilic», 
time  of  Pliny,  were  considered  to  be 
to  love-philtres.     The  most  famous 
perhaps  the  giant  or  ro>'al  lily,  Vu 
(q.v.)      Another   which    is    very    la 
Austrian  water-lily   (Castalia  gtgani 
is  one  of  the  finest  of  its  genus, 
are  sometimes  a  foot  across,  with  h 
stamens,  and  the  color  is  blue,  or 
tints.      They    do    not    close    so    C"» 
night  as  do  other  water-lilies.     1 
lotus  (Castalia  lotus)  that  was  a  iai 
of  the  ancient  Egyptians  is  often  i 
with  the  Indian  lotus  (Ndnmbo),  b 
a  blue  flowered  water-lily.     It  was 
plant   to  the  decorators  of  that  co 
copied  It,  and  conventionalized  its  £01 
of  their  architectural  ornaments,  ai 
troduced  it  constantly  into  their  paint 
of  lite  and  customs.     Its  rootstock 
served  as  a  food.    (See  Lories).  Tin 
water-lily    (Castalia  alba)    is   simib 
white  flowers  that  are  apt  to  open  a 
the  surface  of   the  water,  being  so 
a  stiff  petiole.     The  flowers  arc  no 
as  are  those  of  the  American  pond 
talia  odorata).  The  latter  lovely  Kly 
the  water,  with  creamy-white  petals  1 
circles,    the    inner    gradually    nam 
passing  by  various  stages  into  go 



WATER-LOCUST— WATER  BCETER 
98 

in  the  centre.  They  expand  in  sunshine  and 
close  in  the  early  afternoon.  The  fruit  is  ovate 
and  haccate  and  ripens  under  water.  The 
leaves,  or  lily-pads,  a  favorite  food  of  deer, 
are  ovate-orbicular,  with  a  deep  sinus,  and  have 
very  long  cylindrical  stems  of  unvarying  thick- 

ness, great  flexibility  and  toughness.  The  thick, 
fleshy  creeping  rootstock  furnished  a  brown 
dye  for  the  early  settlers,  and  was  also  used 
as  a  styptic  and  tonic.  A  varictv  of  this  lily  is 
smaller  and  has  rose-colored  flowers.  There 
are  several  other  species  of  Castalia  in  the 
United  States,  including  the  handsome  golden- 
flowered  lily  (C.  flava)  of  Florida. 

One  of  the  most  common  water-lilies  is  the 
yellow  pond-lily  (Nymphaa  advena)  which 
blooms  all  through  the  summer,  but  is  not  very 
beautiful.  The  leaves  are  ovate,  or  Orbicular, 

H-ith  a  deep  sinus  at  the  cordate  base.  They 
may  be  cither  floating  or  erect,  especially 
when  the  plant  grows  m  tidal  streams,  and  is 
likely  to  be  left  standing  nearhr  out  of  water, 
npon  the  ebbing  of  the  tide.  These  pond-lilies 
also  are  known  as  spatter-docks  and  frequently 
jom  with  pickerel-weeds  in  obstructing  a  boat's passage  to  the  shore,  along  which  they  stand  in 
an  extended  ribbon.  The  flowers  are  flattened 
globes,  made  up  of  half  a  dozen  thick,  golden 
sepals,  arching  over  the  stamen*like  sepals. 
The  fruit  is  ovoid,  somewhat  constricted  at  the 
neck  and  contains  edible  seeds.  The  strong- 
growing  Pacific  Coast  representative  of  the 
spatter-dock  is  the  Nymphce  polysepala,  known 
to  the  Klamath  Indians  as  wokas.  It  is  very 
like  the  Eastern  species.  When  fully  mature, 
the  large  pods  burst  open  irregularly  at  the 
base,  and  the  entering  water,  when  it  reaches 
the  white,  mealy  interior  in  which  the  seeds  are 
imbedded,  at  once  starts  a  mucilaginous  dissolu- 

tion of  it,  which  frees  the  seeds  and  allows 
them  to  sink  into  the  water.  These  seeds  were 
once  a  staple  farinaceous  food  of  the  Klamath 
Indians,  and  are  still  a  favorite  delicacy  among 
them.  The  squaws  betake  themselves  in  canoea 
to  the  lily-patches  and  pluck  the  full-grown 
pods  while  still  hard,  or  scoop  out  those  al- 

ready dissolving*  with  a  wicker  spoon.  The 
latter  are  the  more  prized,  and  are  deposited 
in  holes  in  the  ground,  where  the  pods  fer- 

ment and  turn  into  a  mucilaginous  mass  from 
which  the  seeds  may  be  freed  by  washing.  Or 
the  seeds  may  be  extracted  by  other  methods. 
They  are  then  prepared  in  various  ways  for 
eating,  either  as  mush  or  meal,  or  merely 
parched;  they  are  delicious  cooked  in  this 
manner. 

Nelumho  nelumho  is  the  Indian  lotus;  Ne- 
lumbo  lutea  is  the  American  or  yellow  lotus 
of  die  Middle  West.  It  is  also  called  water- 
diinquapin,  on  account  of  its  edible  seeds. 
Consult  standard  authorities,  especially  Bailc>', 
'Standard  Cyclopedia  of  Horticulture*  (New 
York  1916). 

WATER-LOCUST,  or  SWAMP  LC 
CUST  (GUditschia  aquatica),  a  variety  of 
hoaey-locu&t  indigenous  to  the  southern  States. 
See  Locust. 

WATER  MARK,  (1)  The  mark  or  limit  of 
the  rise  of  a  flood  or  the  mark  indicating  the 
rise  and  fall  of  the  tide.  (2)  In  paper-making, 
any  distinguishing  device  or  devices  appearing 
in  translucent  lines  in  the  substance  of  a  sheet 
of  paper.    It  is  produced  by  a  pattern  of  wire 

built  upon  the  web  and  receiving  heavy  pres- 
sure from  the  rolls  as  the  film  of  pulp  passes 

throij^h  them  while  yet  in  a  damp  or  pulpy 
condition.  The  water  marks  used  by  the  earlier 
paper-makers  have  given  names  to  several  of 
the  present  standard  sizes  of  paper,  as  fools- 

cap, crown,  elephant. 

WATER  METER,  a  mechanism  by  which 
the  quantity  of  water  or  any  other  liquid  flow- 

ing through  pipes  is  measured  and  recorded 
automatically.  They  are  of  three  general  types 
—  the  ̂ positive,*  the  •inf  erentiaP  and  the  *pro- 
portional^  meters. 

Positive  meters  measure  the  actual  volume 
of  the  water,  by  the  action  of  a  piston  working 
in  a  cylinder  which  is  successively  emptied  and 
filled  at  the  completion  of  each  stroke.  The 
cylinder  being  of  known  dimensions  affords  a 
measure  of  the  quantity  of  water  introduced. 
The  pistons  are  either  reciprocating  or  rotary, 
or  of  the  oscillating  or  gyrating  disc  patterns 
and  they  may  be  single  or  double.  When 
single,  a  weight  or  spring  produces  the  return 
stroke,  but  in  the  case  of  the  double  arrange- 

ment, the  reciprocal  action  of  the  two  pistons 
is  controlled  by  the  action  of  each  other,  as  in 
the  case  of  a  duplex  piunp.  In  rotary  piston 
meters,  which  may  also  be  of  the  single  or 
double  type,  the  pistons  have  interlocking  faces 
and  rotate  in  an  air-tight  chamber.  Upon  the 
outer  surfaces  of  the  pistons  are  a  series  of 
projections  and  recesses  which  correspond  to 
similar  shapes  on  the  inner  walls  of  ̂ e  cyhn- 
der.  The  pressure  of  the  flowing  water  causes 
the  piston  to  turn  so  that  a  series  of  recesses 
or  chambers  in  the  cylinder  are  successively 
filled  and  dischargred  from  the  inlet  to  the  out- 

let of  the  meter.  When  oscillating  or  gyrating 
discs  are  employed  in  the  place  of  pistons,  the 
wabbling  motion  of  the  discs  alternately  empties 
and  fills  the  cylinder.  Inferential  meters  meas- 

ure the  velocity  of  the  flowing  water  by  record- 
ing the  revolutions  of  a  turbine  or  other  water- 

wheel  attachment,  and  the  quantity  is  deduced 
by  computation  from  that  record,  rroportional 
meters  measure  a  fractional  part  of  the  full 
flow  and  are,  therefore,  capable  of  being  set  on 
a  small  by-pass  pipe  which  branches  from  and 
subsequently  rejoins  the  main  pipe,  but  being 
only  approximately  accurate  their  use  is  limited. 

The  registering  mechanisms  consist  of  a 
series  of  gear-wheels  and  dials.  The  flow  of 
the  water  actuates  the  gear-wheels,  and  the  num- 

ber of  revolutions  are  recorded  on  the  dials. 
The  arrangement  of  the  mechanism  converts 
the  number  of  revolutions  into  any  desired  imit 
of  volume,  so  that  the  reading  of  the  dials  is 
termed  straight  and  gives  the  quantity  direct, 
in  cubic  feet,  the  unit  generally  adopted,  par- 

ticularly in  the  United  States. 
The  working  parts  of  meters  are  made  lig^t 

and  durable.  Serviceability  and  accuracy  are 
the  qualities  required,  and  in  their  design  the 
support  of  the  water  pressure  is  employed  to 
reduce  to  a  minimum  the  loss  of  head,  and  the 
wear  and  tear  of  the  working  parts,  and  al- 

though a  high  degree  of  accuracy  is  not  gener- 
ally required,  the  meters  are  made  sufficiently 

sensitive  to  measure  the  small  flows  incident  to 
leakage.  Hard  rubber  is  generally  used  for 
the  discs,  and  also  for  the  rotary  pistons  of 
some  meters,  but  where  the  hquids  are  hot,  or 
consist  of  chemical  solutions,  brass  is  generally 
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employed.  Possible  damage  due  to  clogging  by 
the  introduction  of  nsh  or  gravel  is  prevented 
by  various  forms  of  strainers  and  sieves,  while 
effect  of  frost  is  guarded  against  by  frost  cases. 

There  are  several  forms  of  meters  which 
do  not  come  under  the  general  classes  already 
described.  Of  these  the  •Venturi,*  constructea 
by  Clemens  Hcrschcl  of  New  York,  in  1886,  is 
the  superior  and  most  useful  on  account  of  its 
stmplicit]^  and  durability.  Its  basic  principles  — 
the  relation  between  the  reduction  of  pressure 
and  the  increase  of  velocity  of  water  flowing 
through  a  contracted  pipe,  was  discovered  by 
Venturi  in  1796.  In  construction  it  consists  of 
two  conical  shaped  pipes  with  their  smaller  ends 
joined  together  by  a  collar  or  throat-piece,  re* 
suiting  in  a  shape  similar  to  a  pipe  contracted  at 
one  point  of  its  length.  By  gauging  the  pres* 
sure  of  the  water  at  a  pomt  just  before,  and 
also  directly  at  the  point  of  contraction,  and 
the  relation  of  these  pressures  to  the  diameter 
of  the  pipe,  the  volume  of  the  flow  is  computed. 
The  tubes  are  usually  constructed  of  cast  iron 
or  riveted  steel;  but  they  may  also  be  con- 

structed of  masonry  or  wood.  The  length  of 
the  meter  varies  from  8  to  16  times  the  diameter 
of  the  uncontracted  portion,  while  the  diameter 
of  the  contraction  ranges  from  one- fourth  to 
one-half  of  the  full  diameter  of  the  tube.  They 
are  made  in  sizes  varying  from  two  to  about  IQD 
inches,  with  practically  no  limit  to  the  possible 
maximum  size,  but  for  practical  use  where 
meters  of  diameters  less  than  six  inches  are  re* 
quired  those  with  moving  parts  are  cheaf>er. 
Waste-water  meters  are  employed  in  connection 
with  ̂ *aterwork8  to  measure  the  rate  of  con- 

sumption per  unit  of  time,  instead  of  the  total 
volume.  They  consist  usually  of  a  disc  placed 
horizontally  in  a  cone-shaped  chamber.  The 
disc  is  lifted  or  lowered  according  to  the  greater 
or  lesser  volume  of  water  passing  through  the 
pipe  in  which  it  is  set,  and  being  connected 
by  a  wire  with  counterweight  and  pencil 
which  follow  the  movements  of  the  disc,  records 
the  nature  and  amoimt  of  those  movements  on 
a  paper  carried  by  a  drum  which  is  revolved  by 
clockwork.  The  vertical  rulings  of  the  record 
sheet  indicate  the  time  intervals,  while  the  hori- 

zontal lines  represents  the  tmits  of  voltmnie. 
Since  all  the  water  consumed  in  a  given  district 
must  pass  through  such  a  meter,  by  comparing 

the  rates  of  consumption  of  the  various  dis- tricts, the  causes  of  abnormal  waste  are  readily 
determined  and  localized. 

Another  form  of  water  meters,  more  par- 
ticularly known  as  current  meters,  are  em- 

ployed in  hydraulic  engineering  to  measure  the 
velocity  and  voltmie  of  flow  of  the  waters  in 
rivers,  large  aqueducts  and  sewers.  See  Cut- 
RENT  Metu. 

WATBR-MOCCASIN,  a  snake.    See  Moc- 
OSIX. 

WATER.MOLI>S.    Sec  Fungi. 
WATER  MOTOR.  In  its  bix>adest  sense 

the  term  is  applicable  to  all  forms  of  machines 
or  systems  of  machinery  operated  by  water  un- 

der the  force  of  gravity,  or  in  other  words,  by 
which  the  energy  inherent  in  a  natural  water- 

fall is  utilized  to  perform  mechanical  work. 
There  arc  three  t>i>cs  of  such  motors,  classified 
as  (1)  gravity  motors;  (2)  pressure  motors, 
and  (3)  impulse  motors.  Of  these  machines, 
the  water-wheel  (q v.),  the  turbine  (qv.)  and 

the  pump  (qv.)  have  been  treated  under  their 
respective  titles,  but  in  this  article  the  term  will 
be  considered  as  designating  those  machines 
which  are  operated  b^  the  element  of  pressure 
onlj^,  such  as  hydraulic  lifts  and  water  pressure 
engines. 

The  HydrmnUc  Lift,  used  in  elevator  serv- 
ice, is  the^  simplest  of  all  water  motors.  The 

direct-acting  lift  consists  of  a  cylinder  in 
which  a  ram  or  piston  of  equal  length,  with  a 
cage  attached  to  its  upper  end,  works  up  and 
down.  The  level  of  the  water  supply  must  be 
necessarily  above  that  of  the  maximum  height 
through  which  the  cage  may  be  lifted,  so  that 
when  the  water  is  admitted  to  the  cylinder  at 
its  lower  end,  the  pressure  forces  the  ram 
upward  and  thus  lifts  the  cage.  The  descent 
of  the  ram  is  accomplished  by  closing  the  sup- 

ply valve  and  opening  the  discharge  valve,  the 
ram  descending  by  its  own  weight.  As  the 
weight  of  .the  ram  is  greater  than  necessary  to 
^ring  down  the  cage,  a  part  of  that  weight  is 
balanced  by  a  counterweight  attached  to  the 
end  of  a  chain  that  works  over  a  pulley  at 
the  top  of  the  lift  and  is  connected  to  the 
cage.  The  most  familiar  examples  are  the  high- 

speed hydraulic  passenger  elevators.  Th^  are 
operated  by  the  pressure  of  water  Dumped  into 
tanks  situated  on  the  roofs  of  the  buildings  in 
which  they  are  installed,  while  the  operating 
machinery  is  located  in  the  basement.  (See 
EuiVATORs).  The  h>'draulic  press  and  the  hydrau- 

lic ram  are  devices  operated  practically  mider 
similar  principles.  In  the  former,  the  action 
depends  upon  the  principle  of  hydrostatics  that 
a  pressure  applied  to  anv  part  of  the  surface 
of  a  liquid  is  transmitted  in  all^  directions  and 
throughout  the  mass  without  diminution.  For 
example,  if  a  cylinder  filled  with  water  has  a 
plunger  one  inch  square  working  through  on^ end  and  another  10  inches  square  working 
through  the  other  end.  and  a  pressure  of  one 
pound  is  exerted  on  tne  smaller  plunger,  this 
pressure  will  be  transmitted  to  the  larger  plunger 
and  be  delivered  by  the  latter  in  a  multiplied 
amount  equal  to  the  smiare  of  its  face  area 
expressed  in  pounds.  In  this  example  that 
pressure  would  be  100  pounds.  Such  presses 
consist  essentially  of  two  cylinders  connected 
by  piping.  The  pressure  is  applied  to  the  plunger 
of  the  smaller  c>'linder  and  the  multiplied  pres- 

sure is  transmitted  by  that  of  the  larger  to  the 
object  to  be  raised  or  pressed.  In  constnictioa 
they  vary  greatly  with  the  purpose  for  which 
they  are  employed.  Those  used  as  hay.  cot- 

ton and  oil  presses  consist  of  four  strong  iron 
pillars  arran^d  in  the  form  of  a  square,  wUch 
carry  a  cast-iron  plate  solidly  attached  to  their 
tops.  A  similar  casting  is  situated  at  the  bottom 
of  the  pillars.  Through  a  circular  hole  in  the 
centre  of  the  lower  plate,  a  plunger  carrying  a 
square  platen  on  its  head  works  with  an  qih 
ward  motion  and  presses  the  material  placed 
between  the  platen  and  the  under  face  of  the 
top  plate.  In  presses  used  for  hydraulic  forg^ 
ing,  the  cylinder  and  plunger  are  carried  by  tfie 
lop  plate,  while  the  bottom  plate  carries  the 
an\il.  The  plungers  work  downward  in  the 
act  of  pressing  or  hammering.  They  are  made 
of  various  sizes  and  are  generally  orovided  with  I 
two  pressure  plungers  and  cylinders  and  they  1 
are  adapted  tor  purposes  varying  from  the 
manufacture  of  revolver  cartridige  cases  to  the 
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forging  of  armor  plate,  guns  and  steamship 
shafts.  Armor  plate  presses  capable  of  exerting 
a  pressure  of  14,000  tons  are  in  use,  while  7,000- 
ton  fluid  compressors  are  employed  in  many 
of  the  larpftr  steel  manufacturing  plants.  A 
brief  description  of  the  construction  and  work- 

ing of  one  of  the  last-named  capacity  will 
serve  to  illustrate  the  mammoth  proportions 
and  enormous  power  of  these  machines.  It 
consists  of  an  upper  head  weighing  120  tons 
carrying  the  plunger  and  a  135-ton  base  plate 
containing  the  hydraulic  cylinder.  These  are 
supported  and  held  in  place  by  four  vertical 
connecting  columns  each  50  feet  long,  and  19 
inches  in  diameter.  In  operation,  the  molten 
metal  is  poured  into  a  mold  built  up  in  sec- 

tions and  the  mold  is  raised  under  a  hydraulic 
pressure  of  7,000  tons,  while  a  plunger  at- 

tached to  the  upper  head  bears  down  upon  the 
fluid  metal  and  compresses  it. 

Hydraulic  Ram. —  In  the  hjfdraulic  ram  the 
force  of  water  flowing  by  gravity  is  utilized  to 
raise  a  portion  of  its  volume  to  a  height  above 
that  of  the  source  of  supply.  Two  pipes  are 
employed.  The  water  in  flowmg  through  the 
main  or  drive  pipe  acquires  sufficient  mo- 

mentum to  close  a  valve  at  the  foot  of  the 
pipe,  and  the  water  thus  confined  automatically 
opens  another  valve,  partially  fills  an  air 
chamber  situated  over  the  foot  of  the  main 
pipe  and  compresses  the  air  in  it  until  the 
pressure  within  balances  the  column  of  water 
in  the  main  pipe.  Then  the  foot  valve  of 
the  main  pipe  opens  again  and  the  action 
described  is  repeated.  In  the  meantime,  the 
pressure  in  the  air  chamber  forces  the  water 
through  a  small  service  pipe  leading  out  of 
its  bottom,  to  the  required  height.  See 
Hydrostatic  Press;  Hydraulic  Ram;  Power 
Transmission;  Pumps  and  Pumping  Ma- 
chinery. 

Hvdraolic  Engines. —  In  the  hydraulic  lifts 
or  elevators,  the  admission  and  discharge 
valves  are  worked  by  hand  at  the  will  of  the 
operator,  but  in  the  engines  the  mechanism 
actuates  the  valves  automatically  and  period- 

ically, thus  converting  the  lift  into  a  machine 
with  a  continuous  action.  Unlike  the  vertical 
water  wheels  and  turbines,  the  efficiencv  of 
which  depends  upon  the  weight  of  a  large 
body  of  water  falling  from  a  comparatively 
small  height,  the  water  engines  work  under 
the  pressure  of  a  small  column  of  water 
descending  from  a  considerable  elevation. 

They  are  of  three  types  —  the  ̂ single  action^* in  which  a  piston  working  in  a  cylinder  is 
moved  upward  by  the  pressure  of  the  water, 
and  downward  by  the  weight  of  the  piston  it- 

self;  the  Mouble  action,*  in  which  the  cylinder 
is  closed  at  the  top  as  well  as  at  the  bottom, 
and  the  water  admitted  to  it  by  supply  pipes 
at  those  points,  acts  reciprocally  on  the  piston 
from  above  and  below;  and  the  ̂ 'rotary,*  in 
which  the  water  pressure  acts  on  a  revolving 
piston  similar  to  that  of  a  rotary  steam-en- 

gine. Rotary  engines  may  be  of  the  single- 
acting  or  double-acting  type,  the  advantage 
being  with  the  former,  since  the  pressure  of 
the  piston  is  always  exerted  on  the  crank  pin 
in  one  direction  and  the  dead  centres  are 
passed  without  knocking.  Generally  three 
single-acting  cylinders  formed  in  one  casting 
are  used  in  connection  with  a  disc  valve  with 
segmental  posts  which  pass  over  correspond* 

ing  apertures  in  the  valve  seating,  during 
rotation  and  the  engine  will  readily  start  in 
all  positions.  The  nrst  engine  t)f  this  kind 
was  constructed  by  Sir  William  Armstrong, 
who  also  subsequently  designed  one  of  the  re- 

ciprocating pattern.  Since  then  a  great  variety 
of  hydraulic  engines  have  been  invented,  the 
greater  number  of  them  being  of  the  last- 
named  type.  (See  Hydrauuc  Engine). 
They  have  a  wide  field  of  usefulness, 
especially  as  auxiliary  motors  for  driving 
small  machinery  such  as  hoists,  swing-bridges^ 
capstans,  cranes,  winches,  etc.  The  employ- 

ment of  superheated  water  motors  is  one  of 
the  latest  developments  in  the  methods  for 
railroad  traction.  In  the  earlier  forms  of 
engines  operated  by  superheated  water,  the 
storage  tank  being  charged  with  water  at  a 
temperature  corresponding  to  several  hundred 
pounds  of  pressure,  only  the  steam  from  the 
water  was  utilized  in  the  cylinders  of  the 
motor,  in  a  manner  similar  to  the  utilization  of 
steam  from  the  boiler  of  a  locomotive  engine 
by  ejcpansion  in  its  cylinders.  Their  opera- 

tion was  based  upon  the  relation  of  tempera- 
ture and  pressure  to  the  vaporization  of 

liquids  and  the  steam  was  drawn  off  from  its 
point  of  formation  at  the  top  of  the  storage 
tank  to  the  cylinders.  Under  these  conditions, 
with  each  revolution  the  new  steam  was 
supplied  by  water  which  boiled  at  continually 
lower  and  lower  pressures  and  reduced  tempera- 

tures, ijntil  the  pressure  fell  to  a  point  at 
which  it  was  not  available  for  use  in  the 
motor ;  and  only  about  one-ninth  of  the  energy 
of  the  heated  water  was  actually  used  in  the 
cylinders.  W.  E.  Prall  of  Washington,  D.  C, 
suggested  the  utilization  of  the  power  in  the 
storage  tank  by  withdrawing  the  superheated 
water  directly  from  the  bottom  of  the  tank 
instead  of  steam  frdhi  the  top  and  allowing 
the  water  thus  withdrawn  to  expand  into 
steam  within  the  cylinders  of  the  engine  it- 

self. In  the  latest  motors,  this  is  accomplished 
by  a  generator  composed  of  a  nest  of  tubes 
coupled  into  manifolds  at  the  top  and  bottom. 
The  working  pressure  is  about  700  pounds  to 
the  square  inch  and  the  water  is.  drawn  off 
from  the  generator  into  three  insulated  storage 
tanks  with  a  total  capacity  of  7,000  pounds, 
carried  beneath  the  car.  From  the  bottom  of 
the  tanks  the  water  is  delivered  through  three 
Tappet  valves  provided  with  screw  and  nut 
adjustment  to  regulate  the  amount  of  feed. 
In  operation,  unaer  the  decreasing  pressure 
caused  by  the  movement  of  the  piston  through 
its  stroke,  the  water  resolves  into  steam  in  a 
continuous  series  of  flashes,  the  steam  and  the 
unevaporated  portion  of  the  water  from  the 
high-pressure  cylinders  passing  out  through 
the  ports  in  its  bottom  and  draining  off 
through  valves  in  the  lower  face  of  the  valve 
chest.  The  exhaust  steam  from  the  high- 
pressure  cylinder  passes  in  the  usual  way  to 
the  low-pressure  cylinder  and  is  eventually 
exhausted  into  the  atmosphere.  A  car 
equipped  with  two  a>mpound  engines  and 
three  tanks  charged  with  water  at  a  pressure 
of  700  pounds  to  the  square  inch  and  a 

corresponding  temperature  of  500®  is  capable of  running  40  miles  at  a  speed  of  from  30  to 
40  miles  an  hour. 

Bibliogrmphy.-— Churdi,   I.   P.,    <  Hydraulic 
Motors>    (New  York  1911);  Gibson.  A.  H,. 



'Hr^natia  and  Its  Appbc»t3or.s'  (New  York 
191:  >;  I  win.  C  H..  'C-entnf^zai  Pomp.. 
TaHwnes    ar^    Water    Motors'     <  Maodiester. 

WATER-OUZEL.    See  Oirzn. 

19  E.  tiier  cbe 
is  equl  to 

medacjcal  or  brake  hone 

WATBR.PLANS. See   VVatiss,   U 

WATER-PLANTAIN,  an  aqtxatic  or  marsh 
herb  of  the  titnui  Aitsma.  family  Alismacett, 
of  which  Sagittaria  (q.v.)  is  also  a  member. 
The  plant  most  commonlj  known  as  mater- 
plantain  is  that  found  also  in  Europe  and  Asia 
(Alisma  pUmtago  oqmaHca),  which  grows  in 
mud  or  shallow  water.  It  has  a  circle  of 
radical  long-petioled  leaves,  ribbed  ovate  and 
strongly  resembling  those  of  the  coimzion 
plantain.  The  scape,  mhich  is  osuaOir  solitary, 
branches  verticillatel^-.  and  forms  a  large, 
open  pyramidal,  flowing  panicle;  the  blossoms 
are  very  small,  white  or  rose-colored  and  have 
their  pans  in  threes. 

WATER  POWER.  Water  power  is  de- 
rned  from  Ae  conversion  of  the  energy  of  fall- 

ing water  into  mechanical  work.  If  a  voltime 
of  water  having  a  weight  w  in  pounds  is  situ- 

ated at  a  height  h  in  feet  above  a  plane  of 
reference,  it  possesses  a  potential  energ>-  fr  X  A 
m  foot  pounds,  all  of  which  can  l>e  converted 
into  kinetic  energy  by  allowing  the  m-ater  to 
fall  through  the  height  h.  If  the  water  m  fall- 

ing passes  through  a  suitable  hydraulic  motor, 
most  of  its  potential  energy  can  be  converted 
into  useful  mechanical  wo  A.  in  which  case  the 
water  will  reach  the  bottom  of  the  fall  with 
little  or  no  energy  remaining,  instead  of  having 
its  full  energY  remaining  in  kinetic  form,  as  it 
would  do  if  It  fell  freely  and  unrestricted  In 
practice,  water  power  is  usually  derived  from 
ninning  streams,  and  the  amount  of  power  is 
expressed  in  terms  of  the  rate  at  which  energy 
is  supplied  to  or  derived  from  the  hydrauuc 
motor.  The  ratio  of  the  rate  at  whkh  energy 
is  derived  from  an  hydraulic  motor  to  that  at 
which  it  is  supplied  to  the  motor  is  called  the 
•efficiency^  ot  the  motor.  The  amount  of 
power  may  tie  expressed  in  terms  of  the  rate  at 
which  energy  is  supplied,  or  the  rate  at  which 
mechanical  work  can  lie  performed  by  the  motor. 
The  former  is  called  the  «theoreiical  power*  of 
the  water  or  stream  supplying  the  motor. 

One  horse  power,  as  defined  by  Watt,  repre- 
sents energy  sufBcient  to  raise  a  weight  of  ̂ ^r 

000  pounds  one  foot  high  per  minute,  or  in  other 
words,  J3,000  foot-pounds  per  minute,  or  550 
foot-pounds  per  second.  Fresh  water  weighs 
62.42  pounds  per  cuhic  foot,  hence  the  theoreti- 

cal horse  power  of  a  constant  stream  of  water, 
flowing  in  a  volume  of  q  cubic  feet  per  second, 
and  falling  through  a  height  of  k  feet,  is  equiva- lent to 

Ji^2XpLh.Y,^^  power. 

This  reduces  to  the  simple  rule  — 
Theoretical  horse  power  of  water  = 

0.1135  X  <7  X  A. 

The  output  or  derived  power  of  an  hydraulic 
motor,  or  of  a  water  power,  is  the  product  of 
the  theoretical  power  multiplied  b^  the  efli- 
cincy  expretted  as  a  decimal,  or  if  the  cffi- 

O.llJr  y  qy  kX  E. 
E&cicBcy  may  be  considered  with  reference 

to  the  hydraulic  motor  alooe.  or  with  reference 
to  the  entire  power  p2anx.  ioduding  allowances 
for  losses  of  power  m  ekctric  generators  and 
other  eqnipmcst  in  the  case  of  hydro-electric 
plants.  If  used  in  the  latter  sense  it  i^  termed 
*over-all  eficiexKT,*  and  the  theoretical  horse 
power,  multiplied  bj  the  o%*er-aU  efficiency, 
represents  the  net  rate  of  power  ontpot  by  the 
plant  or  power  devdopmenL 

Water  power  ranks  with  mines  and  the  soil 
as  one  of  the  ercatest  natural  Mxirces  of  wealth. 
Coal  and  oil  supply  at  present  the  greater  por- 

tion of  the  fuel  and  energy  used  in  the  world, 
but  this  supply  is  exhaustible.  The  soil  fosters 
organic  growth,  which  is  capable  of  su^lyiM 
eiierg>'  resources  chiefly  in  tlie  forms  of  wood 
and  of  alcoholic  fuels.  These  sources  of  energy, 
l&e  water  power,  are  perpetuaL  Ijut  are  at  pres- 

ent relativdy  much  less  important. 
Machines  or  organisms  through  the  operation 

of  which  useful  mechanical  work  is  derived 
from  natural  sources  of  energy  are  c^led 
^prime  movers.*  There  are  organic  or  liviaff 
prime  movers  which  derive  useful  mechaniou 
work  from>  the  latent  energy-  contained  in  the 
food  they  eat  Men  and  horses  are  found  to  be 
relatively  inefficient  as  prime  movers.  The 
human  body  is  capable  of  yielding  back  through 
muscular  work  only  about  one-fifth  of  the  avail- 

able' energy  supphed  to  it  as  food.  Another 
class  of  prime  movers  coostnnes  fuel  and  con- 

verts its  potential  energy  into  kinetic  eneTg>*  by 
means  of  steam,  gas  and  oil  engines.  Both  the 
preceding  classes  may  be  considered  as  fuel  en- 

gines. They  derive  energ>*  from  highly  organ- 
ized compounds  which  have  originated  in  hfe 

processes.  These  are  broken  down  into  simpler 
compounds  by  the  processes  of  digestion  or  com- 

bustion, and  in  accordance  with  a  rule  of  nature, 

they  ̂ ve  up  a  supply  of  stored  energ>'  as  tisey are  disintegrated.  Tne  supply  of  power  from 
chemical  reduction  being  dependent  upon  Kfe 
processes,  can  be  renewed  by  a  perpetuation  of 
life,  but  tmfortimately  fuel  consumption  at  the 
present  time  greatly  exceeds  the  rate  of  re- 

newal, and  we  are  mainly  dependent  on  the  great 
storehouse  of  lateift  energy  given  us  as  a  legacT 
from  past  ages  in  the  form  of  coal,  oil  and  ga& 
The  power  oonstmfiption  at  the  present  day,  if 
derived  from  wood  alone,  would  exhaust  o«r 
timber  supply  in  a  few  years.  In  the  early  daj^ 
of  railroaoi,  wood  was  used  as  fuel  in  locomo- 

tives. Few  of  us  realize  the  extent  to  whk^  the 
forests  were  devastated  to  supply  that  need. 

Prime  movers  of  another  or  third  general 
class  derive  their  energy  more  directly  from  the 
sun  and  operate  by  means  of  the  winds,  wa\'et 
and  tides.  This  class  includes  solar  engines  that 

concentrate  and  utilize  the  sun's  heat  directly. It  also  includes  wind  mills.  Water  wheels  of 
all  lands  belong  to  this  general  dass.  The 

source  of  their  power  is  the  sun's  heat,  operat- 
ing through  the  hydrologic  cycle  of  precipita- 
tion, evaporation  and  run  off.  Vapor  evaporat- 

ing from  the  seas  and  lands  is  condensed  in  the 
upper  air.  and  falls  again  on  the  uplands  as 
rain,  running  in  streams  and  rivers  down  the 
hillsides  and  valle>'S  to  the  lakes  and  seas,  and 
again  evaporated,  is  kept  in  a  perpetnal  cycle  of 
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dunge  by  the  opposins  forces  of  the  energy  of 

the  sun's  heat  and  the  earth's  gravity.  It  is  the 
tun  which  supplies  the  power  to  overcome  gravi- 

tation and  lift  the  water  to  a  height  from  which 
in  falling  it  drives  the  water  wheel. 

runner.  The  hydraulic  turbine  is  usually  encased 

or  submerged  in  a  flume,  and  is  often  *out  of 
sight,  and  out  of  mind,"  to  the  extent  that  it 
lubricates  itself,  and  frequently  does  not  receive 
or  require  direct  attention  for  years  of  operation. 

^^^T 

Com^ovn^  H.J»-if>*»^  CoK^w^iny  S-'yt, 

U^:iu^^c^   I 
Pic.  1.—  ComiBntin  Bfficienciea  o(  Fad  Moton. 

The  usual  efficiencies  of  diiferent  types  of 
fuel  engines  are  shown  graphically  hy  Fig.  I. 
The  average  efficiency  of  fuel  engines  in  use  at 
die  present  time,  of  all  kinds,  including  gasoline 
and  steam  engines,  steam  turbines  and  locomo- 

tives, is  probably  about  10  per  cent. 

A  water'power  development  consists  essen- 
tially of  a  turbine  or  water  wheel  with  ade- 
quate means  of  supplying  the  water  and  regulat- 

ing the  (upply.  Ij'pes  and  methods  of  water- 
power  devdopment  are  so  closely  rriated  to 
types  of  water  wheels  that  it  is  necessary  to  give 

•MiAdrya    »i^  rvbl^ilttlt 

Fig.  Z,— CompBTative  Efidmcim  of  Water  Motors. 

Fig.  2  shows  the  'average  efficiency  (solid 
black)  and  the  best  efficiency  (shaded)  ordi- 

narily obtained  from  various  types  of  hydraulic 
motors.  This  diagram  shows,  for  purposes  of 
comparison,  the  efficiency  of  various  early  and 
obsolete  types  of  water  wheels,  such  as  current, 
flatter  and  central  discharge  wheels.  Even  these 
were  more  efficient  than  the  best  fuel  engines. 
At  the  present  time  practically  all  water  wheels 
in  use  are  of  one  or  the  Other  of  the  last  three 
types  shown  on  Fig.  2.  These  have  efficiencies 
ranging  from  70  to  93  per  cent.  The  great  effi- 

ciency of  hydraulic  turt>ines  as  compared  with 
other  prime  movers  is  strikingly  illustrated  by 
the  fact  that  if  it  were  possible  to  replace  all 
fuel  engines  now  in  use  by  some  improved  type, 
havinfi;  an  efficiency  equal  to  that  of  the  hydraulic 
turbine  the  effect  would  be  the  same  as  if  the 
existing  supply  of  coal  in  the  world  was  in- 

creased at  least  seven  times.  Not  only  is  a 
developed  water  power  the  most  efficient  means 
of  converting  natural  energy  into  mechanical 
work,  but  the  hydraulic  turbme  is  the  simplest 
of  al!  prime  movers.  Such  a  water  wheel  usually 
contains  only  one  continuously  movinK  part  —the 

here  some  description  of  the  latter,  A  water 
wheel  is  a  hydraulic  motor  that  operates  con- 

tinuously by  rotation  in  the  same  direction.  A 
canal  lock  lifting  a  boat  is  a  water  motor  but  is 
not  a  water  wheel.  A  water  wheel  usually  con- 

sists of  various  parts,  of  which  the  most  im- 
portant is  the  runner,  or  moving  pan.  A  run- 

ner is  usually  divided  into  various  compartments 
into,  or  through  which,  the  water  flows.  These 
compartments  are  proper];:  called  buckets.  The 
word  bucket  is  often  used  incorrectly  to  describe 
the  vanes  or  partition  walls  which  form  part  of 
the  boundary  of  the  bucket  It  is  better  to  de- 

scribe the  partition  wal>s  between  adjacent  buck- 
els  as  vanes.  It  is  often  convenient  to  speak  of 
the  passaRe  through  or  into  which  the  water 
flows,  and  these  passages  are  sometimes  them- 

selves called  buckets,  but  mav  be  more  properly 
referred  to  as  bucket  passages.  As  stated  above, 
the  bLckets  are  separated  by  vanes,  which  form 
the  boundary  walls  on  two  sides  of  each  bucket. 
The  boundary  walls  on  the  remaining  two  sides 
are  usually  formed  by  the  crowns.  The  eom- 
partmcnts  throuRh  which  the  water  flows  into 
the  buckets  are  properly  termed  chutes  or  Ruide 
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diutet.  The  passage  through  a  chnie  may  be 
conveniently  called  a  guide  passage,  and  the 
partition  walls  between  adjacent  chntea  arc 
properiy  tenned  guide  vanes.  Ulually  a  water 
wheel  of  the  turbine  type  is  eodoied  in  a  case, 
of  which  the  guide  chutes  form  a  part,  and 

Fk,  l-Turbii 

within  which  ihe 
the  case  also  contain!   
water  snpply.  Thete  tmtf  ht 
cylinderntcs,  register  fite  m4  wfcW  or  pivot 
gales.  Turbinn  an  set  il  COBMllBtBls  called 
penitocks  to  nkkh  At  nttr  b M  hnneans  of 
a  flume.  The  WB^  feMteck  aaf  (utne  are 
oftoi  tned  villfc  tt»  mmtlamt  btra  Bwn  trans- 
j>osied.  ApOMtadEoT AMtbmiorMMlisorien 

spoken  of  as  a  case,  but  inasmuch  as  the  wheel 
proper  has  a  case  which  ii  placed  inside  the 
penstock,  it  it  better  to  make  the  distinction 
of  meaning  given  above; 

Fig.  3  shows  a  phantom  view  o(  a  modem 
hydraulic  turbine,  Riving  the  names  and  relative 
locations  of  diflereni  parts.  The  accompanying 
table  contains  a  classification  of  water  wheels. 
Further  descriptions  of  water  wheels  herein  will 
be  limited  lo  the  hydraulic  turbine,  which  U 

praclicalty  the  only  type  of  hydraulic  motor  now 
m  extensive  use,  excepting  a  limited  number  of 
impulse  water  wheels  of  the  Pelton  type. 

The  word  turbine,  meaning  pnmarily  a 
'wheel  (hat  revolves*  does  not  ot  itself  dis- 

tinguish the  class  of  water  motors  to  which  it 
is  commonly  applied.  The  word  turbine  appears 
to  have  been  first  applied  to  a  water  wheel  by 
Burdin  in  1825.  Fourneyron,  a  pupil  of  Burdin, 

perfected  the  outward-flow  wheel,  and  his  use 
of  the  term  lurbine  as  describing  such  wheels 
led  to  its  general  adoption  to  distinguish  water 
wheels  operating  by  combined  action  and  receiv- 

ing their  water  supply  to  all  the  buckets  simul- 
taneously. We  find  the  word  turbine  variously 

defined  by  different  authors.  Weisbach  includes 
impulse  wheels  in  the  class  of  turbines.  Bjorltng 
distinguishes  a  turbine  from  a  water  wheel  in 
that  it  lakes  its  water  supply  at  the  centre  or  bot- 

tom of  the  fall,  while  a  water  wheel  takes  water 
from  the  top  of  the  fall.  Bodner  says  a  turbine 
may  be  defined  as  a  water  wheel  in  which  a  mo- 
tioo  of  the  water  rclati\'e  lo  the  buckets  is  essen- 

tial. We  also  find  a  turbine  defined  as  a  water 
whcfl  bavins  buckets  which  the  water  flows 
through  instead  of  in  and  out  at  the  same  open- 

ing, as  in  the. case  of  an  overshot  or  impulse 
wheel.  Again  a  turbine  is  defined  as  a  water 
wheel  in  which  the  buckets  are  entirety 
filled  instead  of  being  partially  filled  as 
in  the  case  of  a  water  wheel  or  impulse 
wheel.  The  hydraulic  turbine  in  all  its  vari- 
Otis  forms  is  practically  a  development  of 
the  !9lh  century,  and  the  modem  lugh  speed 
large    capacity    hydraulic     turbine    has    been 
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evolved    from    a    somewhat   crnde    prototype, 
mainly  within  the  last  40  years.     In  the  early 
part  of  the  19th  century,  parallel  flow  or  Jonval 
turbines,  and  outward  flow,  or  Fourncyron  tur- 

bines,   both    French    inventions,    were    largely 
Qsed.    In  the  former  the  water  flowed  through 
the    turbine    runner    in    a    direction    generally 
parallel    with    the    axis.      In    the    latter    the 
water   flowed   outward    more   or  less    radially 
through    the   runner.     These    simple   types   of 
hydraulic  turbines  were  capable  of  application 
only  to  relatively  small  capacities  and  low  speeds. 
Then  came  the  development  in  America  of  the 
inward  flow  typt  of  turbine.    This  was  the  work 
of  na  one  inventor,  although  Samuel  B.  Howd 
of  Geneva,  N.  Y.,  patented  such  a  turbine  in 
1836,  which  closely  resembles  the  most  modern 
t>'pes  in  Its  principle  of  operation.    While  more 
compact  and  givmg  a  higher  speed  than  the 
French  turbine^  it  was  still  a  wheel  of  small 
capacity.    James  B.  Francis  of  Lowell  improved 
the  mechanical  construction  and  efficiency  of  the 
Howd  whed,  and  further  devdopments  were 
made  by  Swain  and  others.     Even  before  the 
advent   of   hydro-electric   power   developments 
and   transmisision,   diere   came   a   demand    for 
water  wheels  of  higher  speed  and  greater  capac- 

ity than  could  then  be  supplied.     Probably  the 
greatest  achievement  of  any  one  man  in  advanc- 

ing the  development  of  the  hydraulic  turbine  was 
ttuit  of  John  B.  McCormick  of  Indiana  County, 
Pa.    About  1870  he  found  that  by  extending  the 
bucket  vanes  of  an  inward  flow  turbine  down- 

ward and  outward,  making  them  ladle  or  spoon 
shaped,  he  was  able  to  greatly  increase  the  outlet 
openings  of  a  turbine  of  a  given  diameter.    At 
the  same  time  the  length  or  the  depth  of  the 
inlet    opening    was   proportionately    increased, 
thus  ̂ reaUy  mcreasing  the  capacity  without  in- creasing the  diameter  of  the  runner.    Since  the 
speed  of  a  turbine  decreases  as  the  diameter  in- 

creases, he  thus  produced  a  turbine  of  much 
greater  capacity  than  any  heretofore  available 
without  reducing  the  speed.    It  was  also  found 
that  the  use   of  curved  vanes,   providing  for 
downward  and  outward  flow,  as  well  as  inward 
flow,  through  the  runner,  increased  the  efficiency, 
since  the  water  left  the  wheel  in  a  direction  op- 

posite to  that  of  the  motion  of  the  runner,  and 
so  dropped  away  from  the  runner  with  very 
little  absolute  vdochy. 

McCormick's  designs  were,  however,  arbi- 
trary, and  each  size  or  pattern  was  worked  out 

by  long  and  costly  experimentation.  While  the 
theory  of  the  h3rdraulic  turbine  had  been  de- 

veloped mathematically  many  years  before,  it 
had  never  been  successfully  applied  in  practice 

to  the  desip^  of  turbines  to  meet  specific  con- 
ditions until  after  the  advent  of  hydro-electric 

power  transmission.  The  next  step  in  advance 
consisted  in  the  modification  of  tne  combined 
flow  or  McCormick  turbine,  largely  by  means 
of  theoretical  deductions  so  as  to  adapt  it  to 
speeds,  capacities  and  other  conditions  somewhat 
(Afferent  from  those  for  which  the  exper^ental 
designs  were  made.  This  process  started  in 
Europe,  espedally  in  Switzerland,  where  it  was 
first  applied  to  outward  flow  or  Foumeyron  tur- 
Wnes,  exemplifled  by  the  Swiss  turbines  installed 
in  the  Niagara  power  development  of  1895. 
Scientific  methods  of  design  were  soon  extended 
to  inward  and  combined  flow  turbines,  chiefly 
in  the  United  States,  until  at  the  present  time, 

combined  inflow,  or  so*called  Frauds  type  tur- 
bines are  produced,  not  only  of  enormous 

capacity,  high  efficiency  and  speed,  but  of  de- 
sign so  nicely  adjusted  as  to  give  in  practice 

almost  precisely  the  required  or  pre-determined 
speed,  power  and  dficiency  to  meet  any  desired 
condition,  yet  the  form  of  nmner  and  principle 
of  its  operation  are  almost  precisely  as  McCor- 

mick left  it 

The  essentials  of  a  modem  -hydraulic  turbine 
as  illustrated  by  Fig.  3.  include:  (a)  The  run- 

ner; (b)  the  guide  vanes,  which  are  usually 
pivoted,  so  the  openings  between  them  can  be 
opened  or  shut,  thus  forming  gates ;  (c)  the 
case,  which  supports  the  guides  and  gates,  and 
has  bearings  which  support  the  runner. 

In  Fig.  4  the  case  includes  a  spiral  channel 
surrounding  the  gates  and  runner,  for  the  pur- 

pose of  conducting  water  to  all  parts  of  the  cir- 
cumference of  the  wheel  at  •uniform  velodty. 

The  spiral  chute  is  often  omitted  from  the  case, 
especially  where  the  turbines  operate  under 
relativdy  low  heads.  In  such  cases,  it  Is  fre- 

quently replaced  by  a  spirally  formed  compart- 
ment of  concrete,  forming  a  wheel  pit,  in  which 

the  turbine  is  set.  The  pivoted,  or  as  they  are 
called,  •Findcc*  gates,  are  an  adaptation  of  a 
similar  contrivance  which  was  used  on  some  of 
the  earlier  American  stock  pattern  turbines. 
The  spiral  chute  is  an  adaptation  of  a  similar 
form  of  case,  used  on  primitive  wooden  or  iron 
central  discharge  turbines.  The  principal  de- 

siderata of  an  hydraulic  turbine  are:  (1)  High 
efficiency ;  (2)  good  efficiency  when  operating  at 
part  gate  or  partial  capacity;  (3)  compactness; 
(4)  high  speed;  (5)  adaptability  to  speed  regu- 

lation. These  results  are  all  attained  in  a  re- 
markable degree  in  the  tyi)e  of  turbine  illus- 

trated in  Fig.  4. 
Power  developments  are  generally  classified 

as  low  medium  and  high  head  installations. 
The  type  of  the  turbine  and  the  mode  in  which 
it  is  set  in  the  flume  depend  largely  upon  the 
head,  and  this  governs  in  a  general  way  the 
entire  layout  of  the  power  development. 

The  essential  features  of  a  modern  water- 
power  development  comprise:  (1)  A  dam  to 
impound  the  water.  The  dam  may  be  of  logs, 
sawn  timbers,  stone  or  concrete,  and  sometimes 
of  steel  or  a  combination  of  one  or  more  of 
these  with  earth  embankments  It  is  usually 
provided  with  a  spillway  or  gates.  (2)  Head 
gates  to  control  the  water  to  be  diverted,  and 
trash  racks,  the  latter  to  exclude  ice  and  de- 

bris. (3)  A  conduit  which  may  be  dther  an 
open  canal,  an  open  timber  or  metal  flume  or 
head  race,  or  a  closed  pipe  of  wood  or  steel. 
A  long  closed  flume  is  usually  connected  to  a 
surge  tank  near  its  downstream  end.  (4)  A 
wheel  pit  (if  open)  or  a  penstock  (if  closed) 
containing  the  turbine  or  turbines.  (5)  The  tur- 

bine itself  with  its  runner,  guides,  gates  and 
casing.  (6)  A  draft  tube  to  convey  the  water 
from  the  wheel  to  the  tail  race.  (7)  A  tail  race, 
which  is  usually  an  open  channel,  to  convey  the 
water  back  to  the  natural  stream.  (8)  A  specKl 

governor. Power  devdopments  may  be  classified  ac- 
cording, .to  the  manner  in  which  a  sufficiently 

concentrated  fall  or  head  is  obtained,  as  (1) 
■cascade*  developments,  and  (2)  *canal*  de- 
velopments. 
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Fifi.  5  illuttntea  various  modes  of  Kttiiif; 
hydmulic  turhinm  in  power  plants.  ¥)g.  i-a 
shows  a  vertical  turbine  in  an  open  concrete 
Hume.  This  mode  of  setting  is  most  fceneralty 
uied  for  relatively  low  head  developments.  The 
wheel  compartment  is  often  spiral  in  form.  Fig. 
5-6  ihowi  hotnzontal  turbines  in  an  open  rec- 
taiigubr  flume.  In  Fif(.  5-b  there  are  two  tur- 

bines or  runners  combined  in  a  sinf^le  unit,  di*- 
chancins  into  a  common  comrartmeni  between 
ihem,  called  the  draft  chest.    The  site  of 

the  stream  instead  of  wasting  its  eRCTK?  in  eddic* 
and  swirU  and  friction  on  the  rouffh  stream  bed. 
duws  smoothly  and  slowly  through  the  pond  to 
the  ilam  with  very  little  loss  of  piiwer  hy  fric- 

tion. In  a  cascade  development,  the  power 
plant  is  located  immediately  downstream  from 

the  dam  or  natural  fall.  \\'here  a  cana]  is  used 
to  concentrate  the  fall  it  is  usually  made  nni- 

the  use  of  two  runners  forming  a  single  unit,  as 

in  Fig.  S-b,  the  capacity  of  the  power  unit  U 
doubled  without  decreasing  the  speed,  or  in  other 
words,  a  given  power  is  obtained  at  a  much 
higher  u>eed  than  would  result  from  the  use  of 
the  singLe  turbine  runner  of  equal  capacity.  Fig. 
5-c  shows  a  vertical  turbine  with  a  closed  spiral 
concrete  penstock.  Thistype  is  often  used  for 
mediuin  heads.  Fig-  S-d  shows  a  horizontal  tur- 

bine, with  a  spiral  supply  chute  combined  with 

of  Runr  Hdibm  ami  Hrdnolic  Tmbinca. 

the  turbine  case.    This  type  is  most  ... 
used  for  hi){h  head  power  developments. 

A  sufliciently  concentrated  fall  for  power  de- 
vdopmenl  may  occur  in  a  stream  naturally,  or 
it  ma^  Ik  created  artificially.  Fall  is  obtained 
artificially  by  { I)  a  dam,  or  (2)  »  canal  or  con- 

duit, or  (3)  by  both  combined.  Where  a  dam  is 
built  the  fall  which  naturally  occurred  in  the 
stream  from  the  dam  up  to  the  head  of  the  pond 
which  it  forms  is  conccnlrnird  at  the  dam,  and 

form  and  smooth  as  possible  widi  iust  enoogb 
grade  to  convey  the  required  volume  of  water  tft 
the  power  bouse  slowly  and  nnooilily.  The 
stream  having  a  much  sleeper  grade  tnan  the 
canaL  the  dirterence  of  level  in  the  canal  and 

Stream,  or.  in  other  words  the  head,  pro* 
gres.<;ively  increases  proceeding  downstream. 
Where  the  water  is  conveyed  from  the  daai  lo 
the  power  house  ihrouich  a  closed  conduit,  the 
principle  is  the  same  as  where  a  canal  i-.  used. 
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81 for  although   the  conduit  may  lie  down  near 
stream  level,  the  water  would  rise  in  a  vertical 
open  pipe,  connected  to  the  conduit  at  any  point, 
to  a  height  nearly  equal  to  the   level  at  the 
entrance  to  the  conduit.    The  diflference  between 
the  height  of  the  water  at  the  source  and  the 
height  to  which  it  would  rise  in  such  a  pipe  is 
the  head  lost  by  friction  in  the  conduit    In  the 

earlier  days  of  water-power  development  in  the 
United  States  it  was  considered  unpracticable 
to  utilize  a  head  of  more  than  about  30  feet  on 
a  single  turbine.     Accordingly,  where  the  fall 
in  a  stream  was  greater  than  this  at  a  given 
location,  the  total  fall  was  subdivided  between 
different  canals,  and  the  water  drawn  from  the 
uppermost   level    supplied   turbines   which    dis- 

charged into  the  second  or  next  lower  level,  etc. 
This   type  of  canal  development  was  success- 

fully utilized  at  Holyoke,  Mass.,  Cohoes,  N.  Y., 
and  elsewhere,  but  it  often  happened  that  mills 
on  lower  levels  did  not  require  the  full  quantity 
of  water  discharged  from  the  upper  levels,  and 
a  large  waste  would  occur.    One  of  the  results 
which   is  being  brought  about  by  modern  ad- 

vanced methods   of  power  development  is  the 
substitution  of  single  hydro-electric  stations  for 
such  canal  systems,  thus  conserving  a  consider- 

able portion  of  the  available  power. 
Turbines   are   usually   set   at   some   height, 

never  more  than  25  feet,  above  the  bottom  of 
the  fall   from  which  they  derive  their  power. 
The  utilization  of  the  power  of  the  water  in 
falling  through  a  height  equal  to  the  distance 
from   the  centre  of  the  turbine  down   to  the 
level  of  the  tail  race  is  effected  by  means  of  the 
draft  tube.     The  water  in  falling  through  the 
draft  tube   creates  a  suction  head,  which  in- 

creases  the   pressure  or   power  of   the  water 
operating  the  turbine  exactly  as  if  the  turbine 
were  placed  at  the  foot,  of  the  fall,  thus  render- 

ing: the  full  use  of  the  head  practicable.    Plac- 
ing the  turbine  above  the  tail  water  has  many 

advantages ;  among  others  dectrical  generators 
can  be  directly  connected  to  horizontal  turbines 
So  placed  without  dafiger  of  being  flooded  dur- 

ing high  water.    Theory  requires  that  in  order 
to  utilize  the  power  of  a  stream  of  water  to 
the  fullest  degree,  the  water  must  be  disch?rged 
back  into  the  stream  after  its  use,  with  the  least 
possible  velocity.     It  is  never  possible  to  dis- 

charge the  water  from  a  turbine  wholly  without 
velocity.    The  velocity  of  discharge  can  be  much 
farther  reduced  by  passing  the  water  through  a 
gradually  expanding  draft  tube  after  it  leaves 
the  turbine.     The  velocity  of  the  water  enter- 
mf[  the  drah  tube  is  mostly  converted  back  into 
draft  head,  which  in  turn  increases  the  effec- 

tive head  and  power  of  the  turbine. 
One  of  the  most  difficult  and  at  the  same 

time  the  most  important  factors  in  successful 
water  power  development  for  the  purpose  of 
generating  electricity  is  the  matter  of  speed 
regulation. 

In  many  hydro-electric  plants,  stidden  and 
large  changes  in  load  on  the  hydraulic  turbine, 
or  in  the  amount  of  power  required,  take  place. 
To  generate  electricity  for  commercial  use,  the 
voltage  of  the  current  must  remain  practically 
constant.  In  order  that  this  shall  be  the  case, 
the  speed  at  which  the  generator  is  driven  by 
the  hydraulic  turbine  must  be  regulated  and 
maintained  as  nearly  constant  as  possible.  If 
the  Rates  regulating  the  supply  of  water  to  the 
turbine  were  set  at  a  constant  or  fixed  position. 

then  each  time  that  a  change  in  load  to  the 
turbine  occurs,  there  would  be  a  corresponding 
change  in  the  speed  of  the  turbine  and  the  gen- 

erator which  it  drives.  The  problem  of  regu* 
lating  the  speed  of  an  hydro-electric  power 
unit  is  much  more  difficult  than  that  of  regu^ 
lating  a  steam-engine  or  steam-turbine  driven 
electric  generator,  for  a  variety  of  reasons. 

Steam  is  a  highly  expansive  elastic  fluid.  In 
order  to  regulate  the  speed  of  the  steam  engine, 
it  is  only  necessary  to  partially  open  or  close 
the  ports  or  valves  admitting  steam  to  the 
engine  cylinder.  This  is  accomplished  in  plain 
slide  valve  engines  by  the  familiar  fly-ball 
governor,  and  in  more  advanced  types  of  steam 
engines  by  closely  related  mechanisms.  In  order 
to  regulate  the  speed  of  an  hydraulic  turbine 
with  changing  load,  it  is  necessary  to  open  or 
close  the  turbine  gates.  The  weight  of  these 
gates  and  other  connected  parts  which  must  be 
moved  is  enormously  greater  than  the  weight 
of  the  valves  to  be  moved  in  regulating  a  steam 
engine.  Thus  the  problem  of  quickly  over- 

coming the  inertia  of  heavy  weights  is  in- 
volvea.  In  the  case  of  the  steam  engine,  the 
steam  pressure  at  the  boiler  is  usually  nearly 
constant  In  the  case  of  an  hydraulic  turbine, 
the  head  operating  the  turbine  may  vary  within 
relatively  wide  limits  at  different  seasons  of  the 
year.  Thus  when  the  head  is  reduced  by  back- 

water or  otherwise,  the  gate  openings  must  be 
wider  to  maintain  a  given  load  and  speed  than 
at  other  times.  In  hydro-electric  plants  supplied 
with  water  by  means  of  closed  conduits  or 
ffumeSj  especially  if  the  head  is  high,  sudden 
reduction  in  the  gate  opening  of  the  turbine 
produces  a  pressure  wave  in  the  penstock  simi- 

lar to  the  water  hammer  effect  produced  when 
house  faucets  under  considerable  pressure  arc 
suddenly  closed.  This  pressure  wave  tends  to 
produce  a  sudden  large  increase  in  the  head 
and  pressure,  and  consequent  .overspeeding  of 
the  turbine  at  the  instant  when  the  gates  are 
closed,  or  shortly  after.  This  difficulty  does 
not  exist  in  the  case  of  steam  engine  regula- 

tion. These  problems  have  been  solved  by  the 
use  of  modern  governors  for  water  wheels, 
to  such  an  extent  that  the  degree  of  speed 
regulation  obtainable  in  hydro-electric  plants 
closely  approximates  that  attained  in  the  best 
of  steam  driven  power  stations.  The  principle 
of  operation  of  a  water  wheel  governor  is  es- 

sentially the  same  as  that  of  a  steam  governor. 
An  incipient  change  of  speed  operating  on  a 
pair  of  fly-balls  similar  to  those  of  a  steam 
engine  governor  operates  what  is  known  as  a 
pilot  valve.  This  is  a  small  valve,  easily  moved, 
and  consequently  sensitive  to  changes  of  speed, 
which  admits  oil  under  high  pressure  to  a 

valve  or  system  of  valves  known  as  the  ** relay. ̂ ^ 
Oil  under  high  pressure,  flowing  through  the 
secondary  valves,  actuates  an  hydraulic  piston, 
which  is  articulated  to  the  water  wheel  gates. 
Thus  the  work  of  opening  or  closing  the  gates 
is  accomplished  by  oil  under  high  pressure 
from  an  accumulator,  which  is  kept  constantly 
supplied  by  means  of  an  auxiliary  pump.  An- 

other important  feature  of  a  water  wheel 
governor  is  the  compensator.  If  controlled  by 
the  fly-balls  alone,  the  opening  or  closing  of 
gates  could  take  place  only  as  rapidly  as  the 
speed  changes.  In  that  event,  speed  regulation 
for  hydraulic  turbines  would  be  relatively  slow 
and  inefficient,  furthermore  its  value  might  be 
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lancrly  ritiated  by  the  efFect  of  surges.  The 
purpose  of  the  compensator  is  to  immcdialely 
set  the  governor  in  operation  approximately  to 
the  full  change  of  gate  opcnitiK  which  will  be 
retiuired  for  a  given  change  of  speed  or  load 
without  waiting  until  the  full  change  of  load  or 
(peed  occurs.  Governors  with  compensators 
Iwve  been  developed  to  such  a  degree  of  perfec- 

tion that  they  will  anticipate  with  Inrt  small 
error  the  total  effect  of  a  sudden  change  in  load 
on  the  generator  almost  the  instant  that  the 
change  in  load  and  resulting  change  in  speed 
begins  to  take  place.  Slight  errors  in  the  first 
adjusiment  are  quickly  corrected  by  successive 
smaller  movetnents  of  the  governor  mechanism, 

■  ■     1  the 

Pondage  and  storage  may  be  distinguished  in 
that  the  former  is  derived  directly  from  a  pond 
formed  by  the  dam  supnlying  the  power  plant 

It  is  usually  used  on^  for  the  purpose  of  tup- 
ptytng  a  quantity  of  water  greater  than  the 
average  f!ow  of  the  stream  for  the  dajr,  dar- 

ing hours  when  the  load  or  demand  for  power 
is  maximum.  The  pond  is  then  allowed  to  re- 

fill during  hours  of  the  day  when  the  supply 
exceeds  Ute  demand.  When  such  a  pond  is 
drawn  down  to  any  degree  to  supply  power, 
the  available  head  is  accordingly  reduced,  and 
there  is  generally  an  economic  limit  of  the 
amount  of  the  dr^ft  from  pondage,  since  the 
drawing  down  of  the  pond  to  a  greater  extent 
reduces  the  head  to  such  a  degree  that  the 
power  ouLpui  is  rot  increased  by  any  further 

Pamp  and  Awumi 
Fig.  6 

Fig.  6  illustrates  a  typical  wnter  wheel  gov- 
emor  or  actuator  of  the  oil  pressure  relay  com- 

pensating type.  Such  an  apparatus  is  almost 
human  in  iis  opcialion,  in  apparently  aniici- 
patinK  pending  load  changes,  the  moment  they 

begin,  and  oorreeitng  the  gate  opening  in  ad- 
vance  of   the   complete   load   change   so  as   to 

\\'aler  power  which  is  available  contintiously, 
or  nearly  so,  is  called  primarj'  or  firm  power. 
The  amount  of  primary  power  which  a  given 
water  power  pluit  can  produce  is  measured 
by  (he  minimum  How  ot  ihe  stream,  either 
natural    or    as    regulated    by    storage.      Po»cr 

produce  ii.  is  called  secondare-  or  surplus  power. 
PrimaO'  power  l.ring>  the  higher  price  of  the 
two  in  the  market  per  horse-power  year,  often 
about  doable  that  of  surplus  power.  The 

amount  of  power  available  at  a  gi\'en  location 
from  a  natural  variable  stream  ma>  be  increased 
l^   the  ti>e  of   pondage,  or  storage,  or  Wih. 

-Wifjirfn  Wairr  Whnl  Oovfmnr. 

use  of  pondafre.  Storage,  on  the  other  hand, 
is  a  term  usually  applied  where  water  whidi 
is  not  otherwise  usaMe. —  that  i^.  waters  mainlr 
derived  from  llootU  or  stream  flows  in  exccM 
of  the  power  plant  capaciiies  are  stored  and 
held  in  rtserve  hy  natural  lake*  ur  anifidd 
resertoir~.  Such  stored  waters  are  used  IB 

make  irood  part  of  the  dehciency  in  supply  ot 
a  natural  stre.'.m  durin?  the  low  water  periods 
Storane  ihu-  imrra-e-i  the  average  avatlabte 
output  of  the  plant.  leinrdle'^s  of  the  mode  of 
operation,  whereas  puTul^ii;i  unly  increases  ttiC 
available  output  when  the  dcmaml  for  power 
\aries  from  hour  io  hour  (luring  the  day. 

In  the  early  days  of  w.iler  power  de^xlop- 
ment,  water  power  plant  cat^diies  were  nsvallir 
made  a  little  greater  than  the  dry  weather  n- 
pacities  of  the  streams  supplying  them.  For 
example,  a  common  practice  was  to  make  a 

plani  capacity  <-oual  t<>  the  l4ow  of  the  stream 
dtirinit  the  thirtt  drieM  month,  in  other  words, 
the  sire.im  wnulil  >upph  thi-  lull  capacity  of  the 
walci   power  vlam   ilnrniv'  inni   months  of  Ibc 
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quantities  of  power  which  could  be  produced 
by  the  entire  flow  of  the  stream  are  determined. 
In  Fi^.  7  these  quantities  are  plotted  as  ordi- 
nates  m  terms  of  percentages  of  time  during 
whidi  the  flow  of  the  stream  or  power  available 
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FMH  7.<—  Wftter  Ft>w«r  Duimtkm  Diagnua  for  asi 
Unrecuktod  Stnftin. 

exceeds  a  given  quantity.  These  time  percent- 
af^es  are  shown  by  the  scale  at  the  bottom  of  the 
diagram.  The  total  area  of  the  diagp'am 
(Mi-b-g  represents  the  aggregate  volume  of 
power  available  during  the  year.  If  a  plant 
naving  a  capacity  of  say  2,000  horse  power  is 
contemplateo,  then  the  area  of  the  diagram 
O'C'd'h-g  lying  below  the  line  c-d,  corresponding 
to  2,000  horse  power,  represents  the  aggregate 
average  yearly  volume  of  power  which  would 
be  produced  by  such  a  plant,  while,  the  area 
a-r-S  lying  above  the  plant  capacity  line  repre- 

sents the  volume  of  power  which  would  be 
wasted  in  excess  flow  or  floods.  The  Quantity 
of  firm  or  primary  power  which  could  be  pro- 

duced is*  represented  by  the  rectangrular  area 
h-b-g-o  lyin^  below  the  lowest  point  b  on  the 
power  duration  curve,  while  the  area  h-c-d-b 
ttpresents  the  aggregate  amount  of  secondary 

^nerffTMU  or  TifV  /f  srrtAf  pow£A  is  ejcctcoto   ^ 
F».  S.—  Water  Power  Duration  Diagram  with  Partial 

St  nam  Regulation  by  Storage. 

power  which  could  be  produced  by  the  ̂ iven 
plant.  The  area  d-Uh  represents  the  deficiency 
which  must  be  made  up  by  steam  or  other 
auxiliary  power  in  order  lo  produce  a  constant 
output  of  2,000  horse  power  of  firm  power.  If 
the  plant  capacity  was  increased  to  say  3.000 

horse  power,  as  indicated  by  the  tine  |-lr,  the 
quantity  of  firm  power  would  remain  the  same 
as  before,  and  ovUty  the  secondary  power  would 
be  increased.  This  in  turn  would  not  be  in- 

creased by  so  great  a  proportion  as  the  size  and 
consequent  cost  of  the  power  plant 

These  conditions  go  to  fix  and  determine  the 
most  economical  size  of  water-power  tnstalh- 
tion  which  can  be  installed  in  a  given '  case. 
Fig.  8  illustrates  the  effect  of  a  partial  regula- 

tion of  the  same  stream  at  the  same  power  site 
by  means  of  storage.  The  power  duration  corve 
as  regulated  bv  storage  is  represented  by  the 
line  Q'^'-m,  Tne  average  power  ootput  is  in- 

creased by  an  amount  represented  by  tne  shaded 
area  d-^b-m  for  a  plant  of  2,000  tiorse^^Kywer 
capacity.  The  firm  power  is  increased  to  a 
greater  degree,  being  represented  in  this  instance 
by  the  area  m^n^o^. 

One  of  the  apparent  advantages  of  storage 
is  that  the  stored  water  can  be  utilized  over 
and  over  again  by  successive  plants  located  on 
the  stream  below  the  storage  reservoir.  There 
are,  however,  certain  disadvantages  attendant 
on  the  utilization  of  storage  which  reduce  its 
eflkiency  for  power  purposes.  As  a  rale  where 
a  storage  reservoir  is  located  at  some  distance 
upstream  from  a  water-power  development,  it  is 
not  feasible  to  discharge  the  stored  water  in 
such  a  manner  as  to  regulate  the  stream  during 
only  the  working  hours,  so  that  if  a  power  plant 
below  the  reservoir  operates  during  certain 
hours  of  the  day  only,  and  does  not  have 
sufficient  pondage  to  regulate  the  flow  for  a 
24-hoor  period,  then  the  storage  which  is  let 
out  of  a  reservoir  at  some  point  upstream  con- 

tinuously during  the  dry  period,  will  partially 
go  to  waste,  the  waste  in  extreme  cases,  for 
plants  operating  10  hours  a  day  without  pond- 

age, being  as  much  as  seven-twelfths  of  the 
entire  volume  of  stored  water  released.  A 
storage  reservoir,  therefore,  effects  the  greatest 
benefit  on  streams  where  power  plants  are  lo- 

cated which  operate  uniformly  and  continu- 
ously or  have  extensive  pondage  in  immediate 

connection  with  the  power  developments.  The 
quantity  of  water  reaching  a  power  plant  located 
at  some  distance  do^^nstream  from  a  storage 
reservoir  is  the  sum  of  the  quantity  of  water 
discharged  at  the  reservoir  and  the  natural  in- 

flow to  the  stream  channel  between  the  reservoir 

and  the  power  plant.  As  the  distance  from  the 
storage  reser\'oir  to  the  power  plant  increases, 
the  ratio  of  the  latter  to  the  former  also  in- 

creases, with  the  result  that  proceeding  down- 
stream from  the  storage  reservoir  the  degree  of 

regulation  afforded  thereby  progressively  de- 
creases. 

The  first  hydro-electric  central  station  in  the 
United  States  was  installed  at  Appleton,  Wis., 
ii'  lfW2.  The  use  of  hydro-electric  power  for 
lighting  advanced  rapid! v  during  the  Ws,  this 
advance  following  qnickfy  the  invention  of  the 
incandescent  lamp  by  Edison  in  1879.  While 
there  were  sorrve  previous  experiments  carried 
out,  the  first  large  scale  successful  long  distance 
power  transmission  was  that  from  Lauffen  to 
Frankfort,  completed  in  Wl,  by  which  110 
horse  power  was  transmitted  a  distance  of  112 
mikb  at  12.000  volts.  Thi^  provided  the  initial 
stimulus  for  extensive  hydr« ►-electric  power  de- 

velopment. Prior  to  that  date,  water  power  was 
nut  much   used   for   the  generation   <if  electric 



WATER  POWER 



WATER   POWBR 

Fnad*  Tutfaia« 



WAT&R  POWB& 

d5 

current  unless  the  water  power  happened  to  be 
located  very  near  the  site  where  the  current  was 
to  be  used. 

The  growth  of  hydro-electric  power  devel- 
opment has  taken  place  mainly  along  natural 

economic  lines.  In  general  water  powers  near 
large  industrial  centres  were  developed  first,  and 
of  these,  those  involving  the  lowest  primary 
investment  have  been  given  preference;  further- 

more, the  first  water  power  developed  in  a  local- 
ity has  generally  been  that  having  a  size  suited 

to  the  demands  of  the  immediate  future.  Thus 
it  happens  that  some  of  the  very  largest  water 
powers,  as  well  as  numerous  smaller  ones,  have 
thus  far  remained  undeveloped.  The  necessity 
of  developing  powers  of  a  size  suited  to  the 
existing  market  conditions  at  the  time  of  de- 

velopment is  emphasized  by  the  fact  that  many 
of  the  larger  hydro-electric  developments  in 
the  eastern  United  States  passed  throus^  bank- 

ruptcy, but  are  now  operatmg  successfully.  The 
cause  of  the  financial  difficulties  was  in  general 
that  it  took  too  much  time  to  build  up  an 
adequate  market  for  the  output  of  a  power 
larger  than  the  immediate  demand,  and  during 
this  time  the  revenue  was  insufficient  to  meet 
interest  payments  and  other  fixed  charges  on 
the  large  investment. 

There  has  been  a  progrressive  advance  both 
in  the  modes  and  extent  of  utilization  of  elec- 

tric power,  especially  hydro-electric  power. 
Originally,  its  principal  uses  were  for  street 
lighting  and  street  railway  traction.  In  east- 
em  United  States  good  roads  and  automobiles 
have  lessened  the  latter  demand,  although  in  the 
Pacific  Coast  States  electric  railroads  afford 
the  principal  means  of  transport  between  im- 

portant commercial  centres, —  coal  is  more 
costly  —  and  a  large  proportion  of  the  hydro- 

electric power  produced  is  used  for  traction 
purposes.  In  the  meantime  electric  lighting  has 
been  greatly  increased  in  efficiency.  The  amount 
of  current  required  per  candle  power  is  much 
less  than  formerly.  This  has  stimulated  the 
use  of  electricity  for  lighting  purposes,  and  the 
demand  for  electric  current  for  ornamental  pub- 

lic lighting,  and  for  domestic  and  commercial 
lighting  and  advertising,  is  rapidly  increasing, 
especially  where  current  produced  by  water 
power  can  be  supplied  cheaply. 

The  introduction  of  hydro-electric  power  for 
manufacturing  purposes  took  place  more  slowly 
than  its  use  for  lighting  and  traction.  At  the 
start  almost  every  manufactory  had  its  own 
steam  or  water-i)ower  plant,  with  a  complicated 
system  of  shafting  and  belting  to  drive  indi- 

vidual machines.  To  replace  this  system  by 
the  use  of  motor  drives  for  individual  tna- 
chines,  equipment  representing  a  large  invest- 

ment must  be  discarded.  The  development  of 
hig^y  efficient  variable  speed  motors,  with 
large  initial  capacity  for  starting,  combined 
with  the  many  advantages  of  direct  electric 
drives  for  cadi  machine,  and  the  increasing 
cost  of  coal  and  labor,  have  brought  about 
within  the  past  decade  a  gradual  introduction  of 
the  use  of  hydro-electric  current  for  power  in 
manufacturing.  This  gives  promise  of  rapid  ex- 

tension in  the  immediate  future.  Not  infre- 
quently manufacturing  plants  owning  water 

powers  have  installed  electric  generators,  and 
have  also  connected  their  plants  with  the  trans- 

mission lines  of  commercial  electric  companies. 
If,  as  usually  happens  on  variable  streams,  the 

water  power  alone  is  insufficient  to  supply  all 
the  power  required  by  the  manufactory  during 
low  water  periods,  the  current  is  then  purchased 
from  the  distributing  company  to  make  good  the 
deficiency,  instead  of  generating  auxiliary  power 
by  steam. 

When  the  stream  supplies  more  current  than 
is  required,  or  at  night  or  other  times  when  the 
manufacturing  plant  is  shut  down,  the  water 
power  which  would  otherwise  go  to  waste  is 
converted  into  electric  current,  and  this  is 
turned  on  to  the  commercial  distributing  lines, 
thus  effecting  an  interchange  of  power  advan- 

tageous to  both  parties.  The  use  of  inter- con- 
necting distribution  lines,  or  of  a  common  disN 

tribution  system,  supplied  by  several  hydro- 
electric power  plants  owned  by  diflEcrent  com- 

panies or  individuals,  with  an  agreement  for 
interchange  of  surplus  power,  is  now  being  ac- 

complished in  several  instances.  This  procedure 
bids  fair  to  stimulate  the  electrical  development 
or  re-development  of  numerous  smaller  water 
powers  going  to  waste  through  non-use  or  aban- 

donment, or  which  are  now  inefficiently  used 
mechanically  for  manufacturing  purposes. 

Fixed  charges  on  initial  investments  form  a 
large  item  —  amounting  often  to  about  one-half 
the  total  cost  —  of  hydro-electric  power  pro- 

duction. As  a  rule  the  initial  cost  of  hydro- 
electric power  development  of  small  water 

powers  is  relatively  high,  often  prohibitively  so. 
This  is  especially  likely  to  be  the  case  w.here 
the  investment  includes  the  cost  of  transmission 
lines  to  market  the  output  Where  a  common 
distribution  system  is  used,  a  small  water  power 
located  near  a  transmission  line  may  sometimes 
be  developed,  and  its  output  turned  upon  die 
existing  transmission  line  at  the  requisite  phase, 
voltage  and  frequency.  By  thus  operating  Hn 
parallel,^  as  it  is  called,  the  construction  t)f 
costly  transmission  lines  for  small  water  powers 
may  be  avoided  in  such  cases,  and  a  market 
found  for  their  ou>tput.  A  further  •stimulus  to 
the  use  of  hydro-electric  power  in  manufactur- 

ing is  afforded  by  the  increased  cost  of  coal 
subsequent  to  the  Great  World  War. 

In  certain  lines  of  manufacture,  non-constant 
power  can  be  used  to  advantage,  as  for  ex- 

ample in  the  grinding  of  wood  pulp  for  printing 
paper,  a  process  which  consumes  relatively  large 
quantities  of  power,  commonly  about  75  to  100 
horse  power  per  ton  of  product  per  day.  Such 
industries  afford  a  market  for  a  large  quantity 
of  secondary  power  from  hydro-electn  •  stations. 

Electro-chemical  industries  require  large  and 
constantly  increasing  quantities  of  electric  cur- 

rent, which  because  of  its  cheapness  compared 
with  steam-generated  current,  is  almost  wholly 
produced  by  water  power.  Recentlv  practicable 
methods  of  fixation  of  nitrogen  from  the  at- 

mosphere have  been  developed.  The  product 
is  used  in  the  manufacture  of  explosives,  in 
other  chemical  industries,  and  especially  as  a 
means  of  the  nitrification  and  consequent  fertili- 

zation or  otherwise  weak,  worn-out  or  sterile 
soils.  The  demand  for  nitrogen  compounds 
for  agricultural  fertilizers  is  enormous.  Their 
production  from  the  atmosphere  requires  the 
use  of  lapTC  quantities  of  electric  current.  Under 
present  conditions  the  fixation  of  nitrogen  on  a 
commercial  basis  for  agricultural  use  can  only 
be  accomplished  where  hydro-electric  power  is 
available  in  large  quantities  at  extremely  low 
cost.    This  is  obtained  in  some  instances.  In 
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Scandinavia  in  particular,  and  affords  a  pros- 
pective means  of  utilization  of  large  water 

powers  remote  from  commercial  manufacturing 
centres. 

At  the  present  time,  hydro-electric  power  de- 
velopments range  in  size  from  those  of  a  few 

horse  power,  supplying  individual  farms  or 
small  industries,  to  punts  of  100,000  horse 
power  or  more,  as  at  Keokuk,  Cedar  Rapids 
and  Niagara  Falls.  The  number  of  existing 

small  water  powers  of  1,000  horse-power  capac- 
ity or  less  which  are  undeveloped  greatly  ex- 

ceeds the  number  of  large  water  powers,  but 
by  far  the  larger  proportion  of  the  total  out- 

put of  h^dro-electric  current  is  produced  by 
medium-sited  plants  of  1,000  to  20,000  horse- 

power capacity,  owing  to  the  fact  that  these 
have  been  found  to  meet  more  generally  the 

requirements  of  commercial  feasibility  for  ex- 
istmg  market  conditions. 

Hydro-electric  power  plants  include  so  wide 
a  variety  of  natural  .conditions,  types  of  equip- 

ment and  methods  of  development  as  to  be 
difficult  of  typical  illustration.  They  range  in 
heads  or  falls  utilized  from  a  few  feet  to  sev- 

eral thousand  feet  —  in  voltage  the  current 
ranges  from  a  few  hundred  volts  to  150,000 
volts  —  and  in  distance  of  transmission  of  the 
output  the  range  is  from  zero  to  several  hun- 

dred miles.  Certain  features  are,  however,  more 
or  less  common  to  nearly  all  hydro-electric 
power  developments,  and  these  are  illustrated 
by  the  f ollowmg  examples :  Fig.  9  gives  an  ex- 

ternal view,  and  also  a  view  of  the  interior, 
of  an  hydro-electric  power  station  of  the  Men- 
gemor  Company,  Spain.  This  is  a  t>;pical  cas- 

cade development,  in  that  the  fall  is  created 
by  a  dam  which  also  provides  pondage,  and  the 
power  station  is  located  immediately  adjacent 
to  the  dam;  Fig.  10  shows  an  external  view, 
and  also  a  view  of  one  of  the  turbines  and 

generators,  of  the  hydro-elcctricpower  statton 
of  the  citv  of  Tokio.  Japan.  This  is  a  high 
head  development  of  the  canal  type.  Water  is 
broufl^it  to  the  top  of  the  bluff  from  the  Kat- 
sura  River,  which  has  its  source  in  Mount  Fugi, 

by  means  of  a  canal,  from  which  it  is  conve>'ed 
to  the  power  station  through  steel  pipe  con- 

duits. The  turbines  are  of  phosphor  bronze, 
of  4,500  horse  power  each,  and  operate  under 
a  head  of  315  feet 

Fig.  11  shows  the  power  station  and  pipe 
lines  supptying  it  used  to  generate  electricity  for 
the  city  of  Bellinzona,  Switzerland.  This  is  a 
very  high  head  development,  in  which  water 
wheels  of  the  impulse,  or  Pehon  type,  are  used, 
as  shown  in  Fig.  l\-b.  The  head  or  fall  operat- 

ing the  water  wheels  is  1,1  J2  feet.  The  water  is 
brought  down  from  the  source  of  supply  above 
the  crest  of  the  mountain  through  the  small  pipe 
line  shown  in  the  background  in  Fig.  ll-o. 

Fig.  12  is  a  view  of  tiie  interior  of  the 
Estacada  pluit  of  the  Portland,  Ore.,  Rail- 

way Light  and  Power  Company.  Here  a  pair 
of  spiral  case  Francis  tjrpe  turbines  is  connected 
to  each  of  the  genenltors. 

The  total  mechanical  power  used  in  the 
United  States  is  estimated  at  about  IdOOOO^OOO 
horse  power.  The  larger  proportion  of  this  is 
used  b^  railroad  locomotives,  and  for  a  wide 
variety  of  miscellaneous  purposes.  The  amount 
of  power  used  directly  in  manufacturing  was 
estimated  in  VXJ9  as  18J680,776  horse  power.  Of 
this  only  hSS2JS73  horse  power  was  produced 

directly  by  water  power,  and  about  an  equal 
amount  of  hydro-electric  power  was  purchased 
for  manufaciurinx  use.  Central  electric  light 
and  power  stations  prodticed  at  the  same  date 
about  7,500,000  horse  power. 

The  developed  water'power  of  the  United 
State  was  estimated  at  6^000,000  horse  power  in 
190P.  While  the  total  water  power  of  the 
streams  of  the  United  States  exceeds  100,000,000 
horse  power,  the  larger  proportion  of  this  is  not 
capable  of  profitable  development  at  4he  present 
time. 

Thus  while  it  appears  probable  that  there  may 
be  a  material  increase  in  the  use  of  water  power 
in  the  near  future,  and  consequent  reduction  in 
the  annual  coal  consumption,  it  must  be  expected 
that  an  enormous  consumption  of  coal  for 
power  purposes  will  continue  for  many  years. 
The  total  water-power  resources  of  the  world 
have  been  estimated  at  about  700,000,000  horse 
power.    See  Hydraulics. 
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Power  Development  in  the  United  States* 
(Washington  1912). Robert  E.  Hortok, 

Consulting  Hydrauiic  Engineer. 
WATER  PURIFICATION.    See  Water 

Supply;  Waterworks. 

WAXER-RABBIT,  or  SWAMP-HARE. 
See  Hares. 

WATER.RAIL,  a  species  of  rail  {R4bU%s 
aquaiicus)  widely  distributed  over  kurope. 
Asiz  and  North  Africa  and  generally  common, 
hut,  on  account  of  its  retiring  habits  and 
shyness,  not  often  seen.  It  is  about  11  inches 
long,  olive  brown  above  streaked  with  black, 
the  under  parts  gray  and  the  sides  streaked. 
It  frequents  marshes  and  bogs,  dives  and 
swims  well,  but  is  a  poor  flyer.  It  is  a  delicious 
table-bird.  In  North  America  its  nearest 
representative  is  the  king  rail  (R.  elegans). 
The  name  is  applied  generally  to  other 
species  of  aqtiatic  rails  (q.v.)  in  distinction 
from  the  land-rails  and  crakes   (q.v.). 
WATER  RAT,  or  VOLE.    See  Voul 

WATER  RIGHTS.    See  Ri^-ers  ;  Riparian 

WATER-SCORPION,  a  btig  of  the  fam- 
ily  Ntpida,  whose  speaes  inhabit  ponds  and 
take  their  popular  name  from  the  scorptoo- 
like  form  of  the  fore-legs,  with  which  ihe>' 
seize  their  prey.  The  remaining  two  pairs  are 
slender  and  locomotory,  and  the  abdomen 
terminates  in  a  long,  slender  breathing  tube. 
Some  of  the  species  carry  eggs  in  a  layer  on 
the  under  side  of  the  abdomen.  Beiostoma 
includes  the  largest  species  with  flattened 
bodies  and  four-jointed  antennae;  .  Ntpa  is 
much  flattened  and  oval  and  the  antennae  are 
three-jointed  and  lamellate ;  while  Ramatra 
includes  species  of  linear  form.  The  larw 
and  nymphs  of  the  water-scorpions  nescmble 
the  imagoes  in  general   aspect,  but  lade   the 
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wings  of  the  latter.  In  all  stages  they  arc 
sluggish  in  movements  and  secure  their  prey 
bv  hiding  and  stealth.  These  insects  are  very 
interesting  in  habits  and  structure.  See  Fresh- 

water Insects, 
WATER  SHELL.    See  Ordnance. 

WATER-SNAKE,  a  harmless  colubrine 
American  snake  (Natnx  fasciata),  closely  allied 
lo  the  garter-snakes  (q.v.),  but  of  aquatic  hab- 

its^ swimming  and  diving  with  great  case  and 
skill  and  spending  its  life  largely  in  streams, 
ponds  and  marshes.  It  lives  largely  upon  fish, 
cither  alive  or  dead,  frogs,  tadpoles,  newts 
and  aquatic  insects  and  other  small 
creatures.  It  is  mottled  in  variable  dull 
tints  and  is  lively  and  pugnacious.  Its  eggs 
are  Laid  in  holes  in  stream  banks  and 
similar  places.  The  common  grass-snake  (qv.) 
of  Europe,  the  only  British  serpent  except  the 
viper,  is  a  near  relative.  The  wart-snake  of 
East  India  (Acrocordus  javanicus)  and  the  sea- 
snake,  a  venomous  fish-eating  hydrophoid  of 
the  Indian  Ocean,  also  bear  the  name  of  sea- 
snake. 

WATER  SOFTENING,  specifically  the 
process  of  eliminating  from  water  the  calcium 
(lime)  and  magnesium  compounds  which  com- 

bine with  soap,  forming  insoluble  curds  and 
prevent  the  formation  of  lather,  thus  making 
the  water  ®hard.*  In  general  the  term  em- 

braces all  forms  of  removal  from  water  of  any 
substance,  lime,  magnesia,  add,  silt  or  other 
material  which  renders  the  water  unsuitable  for 
industrial  use.  The  process  has  usually  three 
phases:  (1>  the  removal  of  scale-forming  sub- 

stances; (i)  the  neutralization  or  removal  of 
corroding  substances;  (3)  the  separation  of 
suspended  matters.  The  first  two  are  chemical ; 
the  third,  mechanical.  Rain  water  contains 
only  the  soluble  gases  of  the  air,  carbonic  acid 
gas,  oxygen,  ammonia  and  sulphurous  acid  and 
such  dust  and  dirt  as  it  may  have  washed  out 
of  the  air  in  its  fall  The  water  falling  at  the 
last  end  of  a  long  rainstorm  is  nearly  pure. 
Such  water  mixes  readily  with  soap  to  form  a 
slippery  lather  and  the  water  is  said  to  be  soft. 
If  rain  water  runs  down  a  clean,  grassy  slope 
to  a  stream,  it  is  still  nearly  pure  soft  water. 
If  it  runs  over  limestone  or  ground  containing 
particles  of  limestone,  it  dissolves  a  small 
amount,  perhaps  two  grains  per  gallon  (of 
58391  '  grains)  or  one  part  of  limestone  to 
about  29,000  parts  of  water;  but  for  practical 
purposes  this  is  still  called  soft  water.  If, 
however,  the  rain  water  sinks  into  the  ground 
to  remain  a  long  time  in  contact  with  lime- 

stone, it  dissolves  greater  amounts,  frequently 
20  grains  per  gallon  of  water  and  sometimes 
more  than  100  grains  per  gallon.  Water  is 
commonly  said  to  be  hard  it  it  contains  more 
than  five  grains  per  gallon.  Deep  well  waters  are 
nearly  always  of  this  nature.  In  the  arid  plains 
of  the  western  part  of  the  United  States  where 
the  s(m1  contains  large  quantities  of  common 
salt  (chloride  of  soditun)  and  the  odier  salts  of 
sodium  and  potassium  which  are  all  readily 
soluble  in  water,  the  wtell  waters  are  usually 
heavily  charged  not  only  with  the  salts  of  cal- 

cium and  magnesium  but  abo  with  the  salts  of 
sodium  and  potassium  and  such  water  is  called 
alkali  water.  The  water  which  is  found  near 
the  coal  fields  frequently  contains  sulphuric  acid 
to  the  amount  of  two  or  three  grains  per  gallon. 

Lakes  contain  the  waters  of  many  creeks  and 
rivers  and  are  usually  soft  water;  but  the  cur- 

rent is  slow  or  absent  altogether  and  the  evapo- 
ration from  the  broad  surface  has  the  effect 

of  concentrating  the  volume  of  dissolved  salts 
so  that  lake  water  contains  rather  more  min- 

eral matter  than  river  water  and  is  frequently 
on  the  border  line  between  soft  and  hard.  Lake 
Erie  water,  the  softest  of  all  the  lakes,  con- 

tains about  five  grains  ̂ er  gallon  of  the  salts 
of  calcium  and  magnesium.  The  oceans  are 
the  final  receptacles  for  the  waters  of  the 
rivers  atid  lakes  and  are  subject  to  continuous 
evaporation,  so  that  in  the  course  of  years 
the  mineral  matter  has  become  concentrated  and 
ocean  water  contains  about  2,100  grains  per 
gallon  of  mineral  matter,  made  up  of  calcium 
carbonate,  eight  grains;  calcium  sulphate,  75 
grains;  magnesium  sulphate,  99  grains;  mag- 

nesium chloride,  230  grams ;  potassium  sulphate^ 
55  grains;  and  sodium  chloride,  1^653  grains; 
the  ̂ reat  amount  of  sodium  chloride  and  the 
relative  scarcity  of  calcium  and  magnesium 
compounds  being  due  to  reactions  which  have 
taken  place  in  the  water,  precipitating  the  salts 
last  mentioned.  Great  Salt  Lake  in  Utah  and 
the  Dead  Sea  in  Palestine  (q.v.)  are  small 
bodies  of  water,  like  oceans,  without  known 
outlets,  and  §ince  the  rivers  feeding  them  are 
heavily  charged  with  common  salt,  these  lakes 
contain  much  more  of  it  in  proportion  than  the 
oceans.  Ocean  water  contains  about  3.5  per 
cent  mineral  matter,  the  Dead  Sea  26  per  cent 
and  Great  Salt  Lake  averages  about  20  per  cent 

When  hard  waters  are  evaporated  the  min- 
eral matter  is  left  in  a  solid  mass,  interesting 

examples  being  found  in  the  stalactites  and  stal- 
agmites in  caves  and  in  the  deposit  in  the  bot- 

toms of  tea  kettles.  The  most  serious  damage 
produced  by  hard  water  in  industrial  opera- 

tions is  the  scale  deposited  in  steam  boilers  and 
the  waste  of  soap  in  washing.  Scale  in  boilers 
is  a  deposit  of  the  mineral  content  of  the  water 
evax>orated,  due  in  large  part  to  the  fact  that 
some  of  the  dissolved  salts  are  more  soluble 
in  cold  water  than  in  hot  and  as  the  temperature 
rises  the  overplus  is  precipitated  as  a  crust  on 
the  inside  of  the  boiler  plates.  This  condition 
prevents  the  easy  passage  of  heat  from  the 
lire  to  the  water  and  shortens  the  life  of  the 
boiler  because  of  the  excessive  temperature  to 
which  the  steel  must  be  raised  in  orcler  to  force 
the  heat  through  the  scale  to  the  water.  The 
average  heat  conductivity  of  boiler  scale  is  one- 
thirty-seventh  of  that  of  the  iron  of  which  the 
boiler  is  made  when  the  scale  is  thin.  If  thick 
this  figure  is  miich  too  large.  The  amount  of 
extra  fuel  required  to  evaporate  water  in  a 
boiler  which  is  coated  with  scale  varies  with 
the  thickness  and  character  of  the  scale  and 
with  the  rate  at  which  the  boiler  is  worked. 
When  the  boiler  is  being  driven  to  nearly  its 
full  capacity,  the  amount  of  additional  fuel  re- 

quired by  a  one-quarter-inch  layer  of  scale 
is  frequently  as  much  as  50  per  cent  j  but  if  the 
boiler  is  being  worked  at  only  half  its  capacity 
the  difference  may  not  be  more  than  10  per  cent. 
Nearly  all  tables  of  such  data  are  iKised  on 
measurements  of  the  additional  amotmt  of  fuel 
required  in  a  scale-covered  boiler  to  heat  the 
water  at  the  same  rate  as  in  a  clean  boiler 
worked  at  normal  capacity.  It  is  estimated  that 
the  railroads  of  the  United  States  are  spending 
at  least  $15^)00,000  annually  in  additional  fuel 
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and  boiler  repairs  due  to  the  hard  and  muddy 
water  used  in  some  parts  of  the  country.  Us- 

ing hard  water  in  boilers  is  much  more  expen- 
sive than  softening:  it,  since  on  the  average 

1,000  gallons  of  hard  water  will  do  50  cents 
worth  of  damage  in  fuel  and  repairs,  while 
1,000  gallons  of  hard  water  may  almost  always 
be  softened  for  less  than  3  cents.  The  value  of 
the  soap  wasted  by  hard  water  is  enormous, 
amountmg  to  1.7  pounds  per  1,000  gallons  of 
watbr  for  each  grain  of  hardness,  or  17  pounds 
per  1,000  gallons  of  water  10  grains  hard  per 
gallon,  a  value  of  at  least  70  cents,  when  it 
would  cost  perhaps  two  cents  per  1,000  gallons 
on  the  average  to  sufficiently  soften  such  water. 

The  chlorides  and  sulphates  of  calciimi  and 
magnesium  are  readily  soluble  in  water,  but  the 
carbonate  of  lime  or  magnesium  (marble  or 
ordinary  limestone)  is  soluble  only  in  water 
which  contains  carbonic  acid  gas  (COs).  The 
greatest  difficulty  with  the  magnesium  salts  is 
that  they  prevent  or  delay  the  removal  of  the 
calcium  salts  and  by  their  presence  raise  the 
point  of  solubility  for  calcium  carbonate.  An 
increased  addition  of  lime  in  this  case  restilts 
in  the  formation  of  magnesium  hydroxide 
which  forms  very  slowly  and  is  very  likely 
to  assume  a  colloidal  form,  absorb  carbonic 
oxide  from  the  air  and  return  to  its  first  form. 
Calcium  carbonate  will  remain  in  solution  in 
ordinary  samples  of  water  to  the  extent  of 
2.04  grains  per  gallon.  This  amount,  how- 

ever, is  not  large  enough  to  rate  the  water 
as  *hard.*  If  all  the  carbon  dioxide  is  re- 

moved from  the  water  the  limit  of  solubility 
will  be  only  1.08  grains  per  gallon.  And  this 
remnant  cannot  be  dislodged  by  the  addition 
of  caustic  lime.  Magnesium  carbonate  is 
much  more  soluble  where  carbon  dioxide  is 
present  and  while  it  rarely  exceeds  five  or  six 
grains  per  gallon,  it  is  sometimes  in  much  lar^r 
quantity.  Even  though  all  the  carbon  dioxide 
be  removed  the  content  of  magnesium  car- 

bonate may  remain  at  12  grains  per  gallon. 
The  higher  the  pressure  in  a  ooiler  the  more  of 
Uiis  salt  will  be  held  in  solution.  Magnesium 
chloride,  although  highly  soluble,  is  veO'  ̂ h- 
jectionable  in  boiler  water  because  of  its  tend- 

ency to  decompose  and  produce  hydrochloric 
acid,  which  is  extremely  corrosive.  Calcium 
chloride  is  more  stable,  but  under  high  pres- 

sure is  believed  also  to  break  down  into  hydro- 
chloric acid.  It  is  a  simple  matter  to  soften 

water  which  contains  only  the  bicarbonate  of 
calcium,  because  it  is  necessary  only  to  steal 
away  the  extra  molecule  of  COi  by  adding  a 
little  fresh-slaked  lime  which  has  a  great  af- 

finity for  carbonic  acid  gas  and  combines  with 
it  to  form  a  molecule  of  mono-carbonate  of 
calcium,  which  is  insoluble,  and,  like  the  remain- 

ing molecule  of  mono-carbonate,  settles  to  the 
liottom  as  prixipitate.  The  chemical  reaction 
is  stated  thus: 

Calcium  Slaked       Cakium  mono- 
bicartionate  lime  carbonate     Water 
CaCO.(CO,)  -f  Ca(OH).  -=-  2CaCO.  +  H.O 
and  thus  there  is  precipitated  to  the  bottom  not 
i»nly  the  original  dissolved  limestone  but  also  the 
slaiced  lime  which  has  become  limestone  by 
uniting  with  the  molecule  of  carbonic  acid  gas 
which  held  the  original  limestone  in  solution. 
This  discover\-  or  invention  was  made  in  Eng- 

land by  Dr.  Clark  about  1940  and  no  better  or 

cheaper  method  has  since  been  fotuid  for  re- 
moving carbonate  of  lime  from  water.  Cal- 

cium carbonate  alone  docs  not  fonn  a  hard 
scale  in  boilers  but  produces  a  soft  slimy  silt 
In  combination  with  other  salts,  however,  it 
makes  the  hardest  of  scale. 

In  the  case  of  the  sulphate  of  caldiim 
heavy  crystals  are  deposited  whenever  the 
boiler  pressure  reaches  or  exceeds  50  pounds. 
The  sulphate  of  calcium  scale  is  regarded  as 
worst  of  all.  The  solubility  of  calcium  sulphate 
is  increased  by  the  presence  of  magnesium 
chloride  and  decreased  by  the  presence  of  cal- 

cium chloride.  At  high  boiler  pressure  very 
much  less  of  calcium  sulphate  is  held  in  solu- 

tion, the  excess  being  precipitated.  At  ordi- 
nary temperatures  water  will  hold  in  solution 

150  grains  per  gallon.  At  a  temperature  of 
356'  R,  equivalent  to  a  pressure  of  152  pounds 
per  square  inch,  the  solubility  per  ̂ llon  is  but 
16  grains,  the  remaining  1J4  grains  per  rat- 

ion having  been  deposited  as  scale.  The 
ordinary  method  of  taking  out  sulphate  or 
chloride  of  calcium  is  to  add  to  the  water 
the  proper  amount  of  sodium  carbonate  (soda 
ash  or  washing  sodaV  when  the  sodium  and 
calcium  exchange  acios  as  follows: 
Calcium        Sodium       Calcium        Sodium 
sulphate      carbonate     carbonate       sulphate 
CaSO*  +   Na,CO.  =   CaCO,  +   Na.SO. 

The  calcium  carbonate  settles  as  a  precipitate 
while  the  sodium  sulphate  remains  dissolved  in 
the  water,  and,  for  boiler  or  washing  purposes* 
is  harmless  in  any  ordinary  amount.  In  water 
softening  operations  the  treatment  for  the  mag- 

nesium salts  is  practically  identical  with  that  for 
calcium  salts.  Mud  in  suspension  is  taken  out 
of  soft  water  by  introducing  a  coagulant,  as 
alum,  or  the  combination  of  two  substances 
which  will  form  a  precipitate  —  such  as  sulphate 
of  iron  and  caustic  soda,  so  that  the  precipitate 
in  settling  will  carry  down  with  it  the  fine 
particles  of  mud.  The  oil  taken  up  by  steam 
in  engine  cylinders  is  extracted  from  the  con- 

densed water  in  the  same  way,  so  that  the 
water  may  be  used  again  in  the  boilers.  For 
boiler  purposes  it  is  most  important  that  the 
softened  water  should  be  freed  from  precipitate 
and  made  perfectly  clear,  because  the  .presence 
of  particles  of  solid  matter  suspended  in  the 
water  is  the  most  potent  cause  of  boiler  foaming. 
When  the  reactions  take  place  and  the  young 
and  fine  precipitates  are  formed,  in  the  presence 

of  old  precipitate,  an  agglomerating  action  re- sults which  gathers  the  small  particles  together 
in  balls  so  that  thc>-  settle  readily.  The  best 
machines  in  use  for  carr^ang  out  these  proc- 

esses arc  automatic  in  their  action  and  reauire 
only  to  he  supplied  with  chemicals  and  to  have 
the  settled  precipitates  discharged  In-  opening 
a  valve  at  the  bottom  of  the  settling  tank,  each 
(»nce  in  24  hours. 

The  most  recent  and  apparently  the  most 
successful  of  all  water  softening  processes  is 
the  use  of  zi*o]ites.  natural  or  artificial.  These 
substances  are  silicates  v^ntaining  water,  and 
which,  in  contradistinction  to  other  silicates* 
decompose  and  arc  solnl^lc  in  dilute  acids.  The 
artiticial  form  is  prc»diiced  by  fusini;  together 
feldspar,  kaolin,  pear  lash  and  soda  m  certain 
fixed  prop4irtionN;  and  croes  by  the  commercial 
name  of  •permuut.'*  Two  forms  are  in  use  — 
^odiunl   pcrniutit   and    manganese   pennutiL 
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When  water  is  made  to  flow  through  a  la}rer 
of  sodium  permutit,  the  latter  exchanges  its 
soda  for  the  calcium  and  magnesium  salts  of 
the  water  and  the  degree  of  hardness  in  the 
latter  is  reduced  to  zero.  The  permutit  has  to 
be  regenerated  as  it  grows  lax  m  action.  This 
is  easily  accomplished  by  washing  it  for  a  few 
hours  with  a  solution  of  common  salt.  Man- 

ganese pcrmutit  in  connection  with  marble  dust 
removes  all  iron  and  adds  from  waters  thus 
affected. 

The  practice  of  softening  the  entire  water 
supply  of  a  municipality  has  grown  steadily  and 
in  not  a  few  large  manufacturing  cities  the 
municipal  softening  plant  is  saving  the  citi* 
zens  hundreds  of  thousands  of  tons  of  coal 
per  annum  and  adding  years  of  Hie  to  the 
community's  boilers.  The  principal  require- 

ments are  (1)  mixing  chambers,  in  which  the 
softening  chemicals  are  thoroughly  mixed  with 

the  water;  (2^  capacious  settling  basins  su£&- cient  to  give  the  necessary  time  for  the  slower 
leactions  when  the  temperature  is  low,  as  in 
winter;  (3)  a  device  for  adding  a  coagulant 
(alum  or  ferrous  sulphate)  at  both  thie  en- 

trance port  and  the  exit  port  of  the  water  into 
and  from  the  settling  basins;  (4)  substantial 
mechanical  filters.  In  addition,  as  one  of  the 
rcQui sites  should  be  a  special  apparatus  to 
sl^e  the  lime,  reduce  it  to  a  proper  emulsion 
and  feed  it  in  proper  quantity  automatically 
into  the  flowing  water. 

At  the  mumcipal  water  softening  plant  at 
Cleveland,  Ohio,  150,00(\000  p^allons  of  water 
per  day  require  the  d^ly  application  of  40  tons 
of  quicklime.  This  is  slaxed  with  hot  water, 
mixed  into  an  emulsion  in  an  agitator,  taken 
to  tanks  where  it  is  cooled  and  cQlutcd  to  the 
proper  consistency  and  finally  pumped  at  a 
uniform  rate  into  the  flowing  water. 

In  a  recent  report  (1916)  upon  a  water  sup- 
ply for  the  city  of  Sacramento,  Cal.,  the  rel- 

auve  hardness  of  the  available  waters  was  con- 
sidered in  estimating  the  cost  of  the  project 

The  engineers  showed  that  while  a  supply  of 
water  from  ground  wells  would  be  cheapest  in 
initial  outlay,  that  the  water  of  the^  Sacra- mento River  would  be  more  economical  for 
the  consumers  because  of  its  lower  degree  of 
hardness ;  the  ultimate  figures  being  $J8.40  jper 
1.000,000  gallons  for"  the  river  w?.ter  as  against 
$42.40  per  1,000,000  gallons  ̂ or  well  water. 
On  the  basis  of  the  city's  daily  consumption of  30,0(X),000  gallons  the  saving  in  soap  alone 
to  the  consumers  amounted  to  $120  per  day. 
Consult  Booth,  W.  H.,  ̂ Water  Softenine  and 
Treatment'  (London  1906)  ;  CHiristie.  W.  W., 
*  Water:  Its  Purification  and  Use  in  the  In- 

dustries' (New  York  1912) ;  Whipple.  G.  C. 
<The  Value  of  Pure  Walcr>  (New  York  1907). 

C.  Herschel  Koyl, 
Consulting  Engineer,  New  York, 

WATER  SUPPLY:  For  Municipal,  Do- 
mestic  and  Potable  Purposes,  Including  Its 
Soorces,  Conservation,  Pnrification  and  Dis- 
tribatton.  Introdoction^ — ^This  article  does  not 
treat  of  water  supply  for  navigation,  irrigation 
or  power  development,  but  is  confined  princi- 

pally to  the  consideration  of  the  sources,  collec- 
tion, conservation,  purification  and  distribution 

of  water  for  municipal,  domestic  and  potable 
IMirposes.  This  is  becoming  an  increasingly  en- 

grossing subject  for  all  progfressive  communi- 

ties, since  scientific  research  has  shown  that 

many  natural  waters  are  the  media  for  the  prop- 
agation and  dissemination  of  countless  colonies 

of  micro-organisms  of  vegetative  and  animal 
growths,  including  bacteria,  some  of  which  are 
pathogenic.  Some  water  bacteria  have  been 
localized  and  classified  as  shown  by  Prescott  and 
Winslow  in  their  <  Elements  of  NVater  Bacterid 
ology.^  Many  other  micro-organisms  have  also 
been  localized  and  classified  as  shown  by 
George  C.  Whipple  in  his  < Microscopy  of. 
Drinking  Water.  >  The  nature  and  characteris- 

tics of  some  of  these  organisms  must  be  studied 
in  all  water  supply  problems  and  therefore  will 
be  considered  to  some  extent  under  some  of  the 
subtitles  to  follow. 

In  1857  NSgel  suggested  the  name  ̂ schizo- 
mycetes*  for  all  micro-organisms  and  that  des- 

ignation is  used  by  some  bacteriologists  for  all 
such  organisms.  Botanists  use  that  designation 
for  vegetative  organisms.  •Bacteria,*  however, 
is  the  name  usually  applied  to  living  organisms 
in  water.  Many  of  these  infest  surface  and 
ground  waters.  Neither  lakes,  rivers,  ponds, 
nor  wells  are  free  from  such  micro-organisms. 
Not  infrequently  thousands  of  bacteria  are 
found  in  a  cubic  centimeter  of  natural,  which  is 
usually  denominated  'raw*  water.  Dr.  A.  H. 
Hassall  of  London  (1850)  is  reported  to  be  the 
first  to  identify  living  organisms  in  drinking 
water.  He  was  followed  by  E.  N.  Horsford, 
L.  Radlkofcr,  Ferdinand  J.  Cohn,  James 
Bell,  L.  Hirt,  W.  G.  Farlow,  Ira  Remsen, 
H.  C.  Sorby,  T.  D.  Hyatt,  George  W.  Rafter, 
George  C.  Whipple  and  others.  Dr.  A  C. 
Houston  of  the  London  Metropolitan  Board  in 
1912  reported  10,315  microbes  per  centimeter  of 
raw  Thames  water,  although  savs  Prof.  William 
P.  Mason  *it  is  now  generally  admitted  that 
such  a  medium  is  not  favorable  to  their  growth.* 
Dr.  Houston  found  that  they  lived  longer  in 
deep  Loch  Katrine  water,  one  of  the  sources 
of  supply  for  Glasgow,  than  they  did  in  the 
Thames. 

Dr.  Robert  Koch  traced  the  cholera  epidemic 
of  1892,  in  Hamburg,  which  did  not  prevail  in 
Altona  across  the  Elbe,  to  the  contamination  of 
its  unfiltered  raw  river  water  supply  by  the 
cholera  germ,  spirillum  cholera  Asiatics,  or 
comma  bacillus,  discovered  by  Koch  in  1884. 
Altona  used  filtered  water  from  the  Elbe  and 
largely  escaped  that  cholera  epidemic  Since 
the  discovery  of  the  specific  cholera  germ  by 
Dr.* Koch,  greater  caution  is  exercised  by  munic- 

ipalities to  prevent  the  contamination  of  their 
water  supplies  by  the  spirilla  cholcrce  Asiatics, 
and  cholera  epidemics  are  less  frequent  In 
1887  Messina,  Sicily,  had  an  epidemic  of  cholera 
due  to  polluted  water.  Typhoid  epidemics  have 
occurred  more  frequently  than  Asiatic  cholera, 
for  the  typhoid  bacilli  \B,  typhosi)  are  more 
generally  distributed  and  the  contamination  of 
water  supplies  thereby  has  been  not  unconunoo... 
(jeorgc  C.  Whipple  in  ̂ The  Microscopy  of 
Drinking  Water,  ̂   p.  80,  says,  *A11  quiescent  sur- 

face-waters are  liable  to  contain  microscopic 
organisms  in  considerable  numbers.  The  water 
that  is  entirely  free  from  them  is  very  rare.* 

From  the  <  Waterworks  Handbook^  of  Flinn- 
Weston  and  Bogert  and  other  publications  are 
excerpted  the  following  data  as  to  bacterial  con«> 
tents  of  a  few  river  waters  per  cubic  centimeter. 
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Bacteria  in  the  Niagara  vaiy  from  10,000  to 
300,000  per  cubic  centimeter;  m  the  Seine  from 
300  per  cubic  centimeter  above  Paris  to  200,000 
per  cubic  centimeter  below  Paris;  in  the  Spree 
from  82,000  per  cubic  centimeter  above  Koepc- 
nick  to  10,000,000  per  cubic  centimeter  at  Char- 
lottenburg;  in  the  Ohio  they  averaged  16,500 
per  cubic  centimeter ;  in  the  Delaware  7,680  per 
cubic  centimeter;  in  Crystal  Lake,  Mass.,  185 
per  cubic  centimeter ;  in  Lake  Ontario  7,040  per 
cubic  centimeter;  in  the  Mississippi  upwards  of 
2.000  per  cubic  centimeter :  in  the  Potomac  up- 

wards of  4,000  per  cubic  centimeter  and 
in  the  Merrimac  upwards  of  11,000  per  cubic 
centimeter;  in  raw  Thames  water  10,315 
microbes  per  cubic  centimeter;  and  in  the  Isar 
at  Munich  opposite  an  effluent  of  sewage  121^1 
per  cubic  centimeter.  In  some  waters  bac- 

teria have  exceeded  200,000  per  cubic 
centimeter.  Nearly  all  surface  waters  have 
some  bacterial  content  and  in  many  cases  the 
bacteria  are  pathogenic.  Neither  are  all  springs 
nor  well  waters  entirely  free  from  bacterial  in- 

fusion. This  may  not  be  suf&cient  nor  of  the 
kind  to  pollute  such  waters  for  some  genera  are 
not  pathogenic.  However,  it  has  been  con- 

tended that  some  non-pathogenic  bacteria  may 
become  pathogenic  unaer  favorable  conditions. 
That  is  notably  so  in  the  case  of  bacillus  coli 
communis  (B.  col%),  when  nourished  on  sewage 
and  on  other  typhoid  waste. 

Ground  waters,  including  wells,  in  some  lo- 
calities are  infested  with  crenothrix  at  the  num- 

ber of  20,000  per  cubic  centimeter  and  with  sim* 
ilar  organisms,  where  iron  and  manganese  are 
found.  The  crenothrix  flourisnes  in  waters 
impregnated  with  iron  and  crenothrix  itself  se- 

cretes iron  and  clogs  water  pipes.  Many  other 
species  have  been  found  in  ground  waters, 
though  they  may  not  all  be  pathogenic.  Some 
time  ago  the  Massachusetts  Board  of  Health 
tabulated  those  found  in  ground  waters.  In  re* 
cent  years,  possibly  from  China,  there  have  been 
imported  with  livestock,  or  by  means  of  their 
hides,  the  dread  anthrax  spores^  (B.  anthracis) 
discovered  by  Robert  Koch  in  1876,  which 
have  been  dischar^d  from  tanneries  into 
rivers.  They  are  immune  to  the  ordinary 
agencies  used  for  the  sterilization  or  purifi- 

cation of  water  supplies.  Tumeaure  and 
Russell  reported  in  their  <  Public  Water  Sup- 

plies* that  in  Medford,  Wis.,  a  well  was  con- 
taminated by  surface  water  draining  into  it 

from  a  field,  where  cattle  had  died  of  anthrax 
or  splenic  fever. 

The  hacilli  tetani  (B.  tetant)  and  many  other 
species  have  been  discovered  in  raw  river  water. 
In  1900,  George  C.  Whipple  compiled  data 
showing  the  relative  abundance  of  diatomece^, 
chorophyceet,  cyamophycea  and  Protosoa  in  5/ 
lakes,  ponds  and  storage  reservoirs  of  Massa- 

chusetts. Consult  Whipple's  ̂ Microscopy  of 
Drinking  Water*  pp.  139-141.  None  of  such 
waters  were  entirely  free  from  some  one  or 
more  genera  of  such  organisms.  Thev  may  be 
conndered  as  fairly  representative  of  all  surface 
waters. 

As  a  result  of  the  prevalence  of  pathogenic 
bacteria  in  water  supplies,  waterhome  diseases 
are  many  and  include  those  already  mentioned 
and  many  other  intestinal,  tubercular  and  other 
disturbances.  It  is  the  aim  of  modem  research 
to  prcfcnt  all  such  diseases  and  to  that  end 

new  processes  for  the  purification  of  water  too- 
plies  have  been  perfected  New  standards  of 
purity  and  wholesomeness  have*been  established 
to  which  water  supplies  must  conform  before 
they  are  considered  safe  for  potable  uses.  Some 
of  these  will  be  considered  in  this  article,  which 
will  comprise  several  subtitles. 

Primitivs  Conditions.— In  the  primittre  con- 
ditions of  society  the  water  soppnr  of  a  terri- 

tory received  but  little  attention.  The  early  in- 
habitants of  the  world  were  more  interested  in 

its  availability  and  abundance  than  th^  were 
in  its  quality.  Accordingly  the  most  populous 
settlements  were  those  along  oceans,  seas,  giilf% 
bays,  lakes,  rivers  and  watercourses  generally. 
Early  paUeoUthic  remains  have  been  foond 
along  the  Thames.  In  the  Stone  and  Bronse 
ages  dwellings  for  htunan  habitation  were  boilt 
on  poles  in  the  lakes  of  Switierland,  the  British 
Islands  and  elsewhere  and  mounds  were  con- 

structed along  the  coasts  in  Scandinavia.  Their 
occupants  were  thus  abtmdantly  supplied  witfi 
water  as  well  as  protected  from  the  ferocity 
of  wild  animals.  Primitive  peoples,  however, 
knew  little  or  nothing  about  the  animal  and 
vegetative  organisms,  in  surface,  running  or 
stored-up  water.  At  first  there  was  little,  if 
any  pollution  of  watercourses  by  human  agen- 

cies. The  earl]^  inhabitants  supplied  their  needs 
from  nature's  inexhansdble  reservoirs  withont 
fear  or  even  the  knowledge  that  water  in  any 
of  its  manifold  forms  mi(^t  be  unsafe  for  do- 

mestic or  for  general  potable  uses.  That  is  a 
matter  of  recent  deduction  from  the  slow  dis- 

covery of  species  of  pathogenic  bacteria,  in  sur- face and  other  polluted  waters.  Some  of  these 
develop  and  propagate  readily  when  taken  into 
the  human  system  as  do  haciUi  coU  con^ 
munis. 

Prior  to  the  19th  century  of  our  era  there 
are  few  extant  records  of  the  ravages  of  (Us- 
eases  and  the  destruction  of  human  life,  attrib- 

uted to  the  potable  uses  of  unwholesome  water. 
Many  wasting  fevers^  pestilences  and  plagues  are 
recorded  in  history  pnor  to  the  discovery  of  the 
deadly  species  of  microscopic  organisms  in  con- 

taminated water,  but  their  causes  were  unknown. 
As  the  population  increased  and  extended  from 
watercourses  inland,  tanks,  storage  reservoirs 
and  canals  were  constructed  as  they  were  in  As- 

syria, Babylonia^  Egypt  and  China.  The 
sources  of  the  Ti^s  and  Euphrates  and  the 
waters  of  those  nvers  themselves  were  con- 

veyed through  a  network  of  canals  to  water  the 
many  cities  of  Mesopotamia  whose  water  jars 
have  been  found  at  Nippur  and  elsewhere 
Khammurabi  provided  for  the  protection  of 
some  of  such  canals  in  his  Code  of  Laws,  pro- 

mulgated 2250  B.C  Egvpt  was  watered  by  the 
Nile,  whose  constant  flow  was  maintained  hy 
drawing  upon  the  impounded  waters  of  Lake 
Moeris.  Asia  Minor  had  many  Springs,  notably 
those  in  the  vallejr  of  the  Maenander.  The  Ara- 

bians utilised  extinct  volcanic  craters  as  reser* 
voirs  for  the  accumulation  of  wateM>  Grecoe 
had  its  rivers,  springs  and  infiltration  galleries. 
Rome  had  its  lakes,  springs,  aouedncts,  reser- 

voirs and  rivers.  Carthage  and  Palestine  had 
their  wells,  cisterns  and  pools,  supplied  hv 
mountain  streams.  India  had  its  rivers,  canab 
and  reservoirs.  All  those  ancient  peo^es 
and  also  the  Chinese  had  their  deeply  dnven 
wells,  which  suppHed  their  best  waters^    Herod- 
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otus,    Hippocrates,    Strabo,    Pliny   and   others 
wrote  on  the  water  supply  of  various  countries. 

iEschyius     in     his     ̂ Eumenides^     speaking 
through  Athena  said: 

Koffo/c  fTTippoatai '     poppdpu  ffvSup 

which  has  been  translated  as  follows: 
"  But  if  with  streams  defiled  and  tainted  soil 
Clear  river  thoa  pollute,  no  drink  thoult  find," 

thus  warning  the  Athenians  of  Hie  dangers  in 
polluted   water. 

Hippocrates  recommended  that  drinking 
water  be  filtered  and  boiled  before  using  it. 
That  is  some  proof  that  he  realized  that  raw 
water  ought  to  he  sterilized  before  it  was  drunk. 
The  Romans  knew  that  some  waters  were  un- 

suitable for  drinking  purposes  and  used  their 
poorer  qualities  for  irrigation,  municipal  foun- 

tains and  other  public  non-potable  purposes. 
Not  imtil  the  advancement  of  science  in  the 
I9th  century  had  revealed  waterbome  diseases, 
did  the  quality  of  the  water  supplies  of  com- 

munities arouse  public  attention. 
The  Germ  Tneory  of  Disease. —  The  mod- 

em sciences  of  bacteriology  and  biology  re- 
vealed the  nature  and  activities  of  myriads  of 

microscopic  organisms  in  impure  water  herem- 
bcfore  partially  described  and  how  they  become 
the  media  of  infection  and  the  agencies  for 
spreading  diseases.  After  the  discoveries  of 
Theodor  Schwann,  Louis  Pasteur,  Robert 
Koch,  Ferdinand  J.  Cohn,  Joseph  Lister  and 

others  during  the  last  centuiy  *the  germ 
theory  of  disease*  was  generally  accepted. 
Those  pathologists  turned  their  attention  to 
the  discovery  of  means  of  combating  the 
active  agencies  that  were  destructive  of  human 
life.  They  made  several  important  discoveries 
of  antitoxins,  serums  and  lymphs  of  inesti- 

mable pathological  utility  to  the  race.  These, 
however,  were  insufficient  to  check  the  ravages 
of  all  infectious  diseases,  some  of  which,  as 
was  stated,  are  transmitted  through  living 
organisms  in  potable  waters.  That  led  to  the 
study  of  the  water  supplies  of  communities, 
one  of  the  most  engrossing  subjects  of  the 
last  and  present  century.  Municipalities  and 
communities  generally  for  their  own  welfare 
must  consider  and  solve  this  problem  regard- 

less of  the  expense  thereby  entailed  upon  tax- 
payers, for  it  is  growing  in  importance  in 

vauiy  habitable  parts  of  the  globe  with  the 
ever-increasing  density  of  population.  Before 
entering  upon  the  study  of  the  processes  for 
the  purification  of  water  supplies,  it  may  be 
well  to  consider  some  of  the  physical  conditions 
that  contribute  to  the  production  of  the  abund- 

ant waters,  found  in  the  habitable  portions  of 
the  earth. 

Earth's  Water  Supply.— Three- fourths  of its  surface  is  covered  with  salt  water  and  from 
those  inexhaustible  fountains  of  the  deep  the 
heat  of  the  sun  is  continually  drawing  invisible 
vapor  up  into  the  strata  of  the  atmosphere, 
where  the  aqueous  vapor  is  cooled  and  becomes 
visible  and  is  wafted  landward  over  continents. 
It  comes  in  contact  with  hills  and  mountain 
ranges  and  is  precipitated  in  rain  and  snow 
and  so  replenishes  the  infinite  watersources  of 
the  uplands  of  the  earth.  Whether  in  some 
one  of  its  varied  forms,  it  accumulate  in  in- 
stinnountahle  masses  of  snow,  giving  mountain 

ranges  their  names  as  it  did  the  Himalayas,  or 
in  another  form  it  become  rivers  of  ice,  like 
Alpine  glaciers  to  form  such  commerce-bear- 

ing rivers  as  the  Rhone,  or  in  another  form  it 
roll  in  ceaseless  tidal  billows  encircling  the 
globe,  or  still  in  another  form  it  float  in 
vaporous  clouds  landward  to  fall  in  refreshing 
rains  over  vast  areas  of  territory  to  percolate 
the  soil  and  be  stored  in  an  infinite  number  of 
natural  reservoirs,  whence  it  flows  in  countless 
streams  to  nourish  the  fruits  of  the  earth  and 
supplv  the  wants  of  man,  it  conditions  and 
largely  controls  the  activities  of  every  genera- 

tion and  will  continue  so  to  do  for  all  time. 
Next  to  the  free  air  we  breathe,  water  is 

man's  greatest  earthlv  possession.  Water  is 
freely  showered  upon  the  earth  in  abundance  and 
is  stored  up  in  countless  pools,  ponds,  groimd 

waters,  subterranean  springs  and^  other  natural reservoirs  and  is  accumulated  in  brooks, 
creeks,  streams,  rivers,  lakes,  sounds,  bays, 
seas  and  the  oceans,  covering  three- fourths  of 
the  earth's  surface  and  making  habitable  a 
large  part  of  the  remaining  fourth.  Its  dis- 

tribution is  affected  by  the  uplift  and  physical 
conflguration  of  continents  and  their  relation 
to  oceans,  the  rotation  of  the  earth  upon  its 
axis,  the  temperature,  humidity,  succession  and 
varying  seasons,  climate  and  trade  and  other 
prevailing  winds.  All  of  these  and  other 
natural  phenomena  more  or  less  condition  the 
amount  of  precipitation  over  different  areas. 

Some  lofty  mountain  ranges,  continually  inter- 
cepting vaporous  clouds  swept  inland  from 

the  oceans  and  seas,  are  capped  with  permanent 
masses  of  snow,  which  are  unfailing  sources 
of  water  supply  for  great  rivers  like  the 
Amazon,  the  Yukon,  the  Rhone,  the  Ganges 
and  others.  Other  mountain  ranges  cause  sd- 
most  dailv  precipitation  in  the  form  of  rain, 
which  collects  in  innumerable  natural  basins  on 
the  surface  and  below  it,  but  high  above  the 
sea-level.  These  are  the  source  of  mountain 
streams  and  of  the  occasional  underground 
flow  found  in  some  mountain  regions.  The 
amount  of  precipitation  varies  over  different 
areas.  In  the  polar  regions  there  is  no  rain 
and  all  precipitation  there  is  congealed  in  the 
form  of  snow  and  icy  particles.  Rainfall  or 
precipitation  is  quite  fully  treated  in  the  special 
article  under  the  title,  Rainfall,  in  Volume 
23  of  this  Elncyclopedia,  to  which  reference  is 
herein  made  lor  the  amount  thereof  over 
various  areas  of  the  habitable  globe. 
Under  the  operation  of  natural  laws  only  a 

part  of  rainfall  can  be  collected,  conserved 
and  made  available  for  human  needs.  As  an- 

nounced under  the  article  on  Rainfall  com- 
munities must  also  consider  its  disposal.  That 

will  appear  from  what  follows. 
Disposal  of  Precipitation. —  Water  from 

rain  or  melting  snows  disappears  from  the 
catchxnent  areas,  (1)  by  evaporation.  (2)  by 
transpiration,  (3)  by  runoff  and  (4)  by  perco- 

lation. These  methods  dispose  of  varying 
amounts  dependent  somewhat  upon  the  sur- 

faces, whether  land,  or  water,  the  seasons, 
dimate,  temperature,  locality,  altitude,  vegeta- 

tion, character  of  the  soil  and  other  physical 
conditions.  They  may  be  briefly  stated  as 
follows  : 

(1)  Evaporation  to  some  extent  already 
considered  under  the  article  on  Rainfall  may 
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dispose  of  any  part  or  all  of  the  rainfall  over 
a  limited  area  and  in  some  instances  evapora- 

tion may  exceed  rainfall,  as  it  did  in  Massachu- 
setts in  1883.  Evaporation  goes  on  from  ice 

and  snow  less  rapidly  than  from  land  or 
water  surfaces.  Vegetation  and  trees  intercept 
precipitation  and  also  retard  evaporation. 
They  tend  to  increase  percolation  for  the 
moisture  penetrates  the  soil  in  and  about  the 
roots  and  is  held  there  until  it  percolates  into 
the  deep  strata  of  the  earth.  Various  fonmilae 
have  been  deduced  to  determine  evaporation,  as 
stated  in  the  article  on  Rainfall.  These,  how- 

ever, arc  not  conclusive. 
Capillary  attraction  act$  upon  water  30  or 

more  inches  below  the  suriface  and  occasionally 
lifts  a  film  of  water  6  to  30  inches  above  the 
ground-water  level  and  so  aids  evaporation. 
Wilton  Whitney,  in  1897,  reported  (<Agri- 
culture  Year  Book^)  that  capillarity  drew 
moisture  up  20  feet  or  more  to  nourish  crops 
in  the  soils  of  California.  Prof.  J.  B.  Stew- 

art of  the  Agricultural  College  of  Michi- 
gan reported  that  capillarity  operated  upon 

water  from  45  to  70  inches  below  the  surface. 
The  depth  of  the  water-table  below  the  surface 
is  not  uniform  and  varies  in  different  localities. 
In  the  Central  States  it  was  found  by  W.  J. 
McGee  to  be  about  22  inches  below  the  surface. 
Charles  H.  Lee  of  the  Geological  Survey  was 
of  the  opinion  that  the  capillarity  lift  is 
limited  to  four  feet  in  coarse  sandy  soil  and  to 
eight  feet  in  fine  sandy  and  cla^  soils.  Thus 
by  the  operation  of  natural  laws  is  the  verdure 
of  the  earth  nourished  and  sustained  from  the 

waters  below,  though  there  be  insufficient  pre- 
cipitation from  above.  Warm  sunshine  and 

gentle  winds  increase  evaporation. 
From  some  soils  evaporation  averages  16.66 

inches  annually,  where  the  rainfall  is  3029 
inches  and  the  percolation  13.61  inches.  Over 
thj  Ohio  River  watersheds,  where  the  rainfall 
averages  41.1  inches,  the  evaporation  averaged 
14.8  inches;  oyer  the  James  River  watersheds, 
where  the  rainfall  averaged  42.1  inches,  the 
evaporation  averaged  16.3  inches:  and  over  the 
Sacramento  River  watershed,  where  the  rain- 

fall averaged  32.2  inches,  the  evaporation 
averaged  8.5  inches.  Evajwration  from  the 
Croton  watershed  was  computed  by  John  R. 
Freeman  for  a  period  of  32  years  at  24.74 
inches.  Evaporation  has  been  computed  over 
the  Sudbury  watershed  at  23.63  inches  and  at 
Nashua  at  23.76  inches.  From  water  surfaces 
evaporation  is  much  ureaier  than  from  land 
surfaces.  From  the  Chestnut  Hill  reservoir 
near  Boston  for  a  period  of  years  it  averaged 
^92  inches  and  from  a  water  surface  at 
Croton,  N.  V.,  it  averaged  39.68  inches. 
From  Mount  Hope  rcserwr  at  Rochester  for 
10  years,  it  averaged  44.45  inches,  Irom  the 
Muskingum  River  40  inches,  from  Owens  I^ke, 

(California,  80  inches,  from  Yakima  River. 
Wa.sliington.  32.S  inchc?,  from  East  Lake, 
Birmingham,  Ala.,  it  ranged  from  52.1  inches 
to  69.4  inches. 

The  l-nited  States  Weather  Bureau  and 
United  States  Department  of  Agriculture 
for  some  years  ha\c  compiled  a  record  of 
cvap<iration  frum  tbe  principal  watersheds  of 
the  United  States.  Tbc<;e  show  that  about 
two-thirds  of  rainfall  or  preripitation  over  the 
United   States   is   disponed   of   h\  evapor.ition 

In  Massachusetts  in  1883,  evaporation  was 
39.12  inches  and  rainfall  was  only  32.78  inches. 

From  a  water  surface  at  Lea  Bridge,  Eng- 
land, it  averaged  20.6  inches,  whereas  for  14 

years  it  averaged  18.14  inches  from  land  sur- 
faces, where  the  rainfall  was  25.72  inches.  At 

Rothamsted,  England,  evaporation  averaged 
10.68  inches,  where  rainfall  averaged  30l29 
inches.  From  Talla  reservoir,  Edinburgh,  it 
averaged  15  inches.  The  characteristics  of 
land  areas  and  their  general  physical  condi- 

tions, together  with  atmospheric  influences, 
ahect  evaporation. 

(2)  Transpiration  also  disposes  of  an  ap- 
preciable amount  of  rainfall  in  some  localities 

through  grasses,  grains,  other  vegetation,  shrub- 
bery ana  trees  and  bv  them  returned  to  the  at- 

mosphere. BMitin  No.  285  of  the  Bureau  of 
Plant  Industry  of  the  United  States  De- 

partment of  Agriculture  shows  the  water  re- 
quirements of  various  cereals  and  plants. 

Prof.  Adolph  T.  Meyer  sutes  that  *For 
grasses  and  grains  the  ratio  of  pounds  of 
water  used  to  pounds  of  dry  substance  pro- 

duced varies  from  300.1  to  600.1.'  B.  E. 
Livingston  has  undertaken  to  show  (40 
Botanical  Gasette  31)  that  there  is  a  direct  re- 

lationship between  transpiration  and  the 
weight  of  vcgeubles  produced.  The  Depart- 

ment of  Agriculture  of  the  United  States  has 
also  undertaken  to  show  that  the  yield  of 
grain  of  an  area  is  approximatelv  proportionate 
to  the  water  consumed.  It  wiH  thus  be  seen 
that  large  quantities  of  water  are  taken  up  bv 
the  growing  vegetation  and  forests  of  the  earth 
and  returned  to  the  atmosphere.  Growing 
crops  absorb  from  9  to  10  inches  of  rainfall  and 
brush  and  trees  from  4  to  12  inches  of  rain* 
fall  according  to  estimates  made  by  Professor 
Meyer.  Nearly  all  such  water  escapes  from 
the  stomata  of  leaves  into  the  air,  for  the 
amount  retained  is  very  slight.  Raphael  Zon 
of  the  United  States  Forestry  Bureau  re- 

ported in  1913,  that  one  acre  of  oak  forest  in 
Austria  absorbed  upwards  of  2,227  gallons  of 
water  daily,  which  was  equivalent  to  a  rainfall 
of  12y^  inches  in  a  period  of  five  months. 
These  figures  indicate  the  enormous  quantities 
of  water  given  off  by  forests  into  the  air. 

The  United  States  Department  of  Agricul- 
ture collected  data  in  Central  Europe  showing 

the  transpiration  from  forests  to  equal  one- 
fourth  the  rainfall  there.  FroAi  deductions  ot 
M.  W.  Harrington  it  appears  that  much  of  the 
rainfall  is  transpired  into  the  atmosphere  by 
green  crops  and  three-fourths  of  it  from  some 
forests  and  less  than  one-third  from  bare  soil. 
During  the  growing  season  plants  and  trees 
draw  moisture  and  water  from  the  subsoils  and 
thence  it  escapes  into  the  atmosphere  The 
amount  of  water  so  taken  from  the  groond  by 
the  capillary  attraction  in  vegetation,  plants 
and  trees  and  by  them  transpired  into  the  at- 

mosphere varies  greatly  under  different  phys- 
ical conditions,  but  enough  has  been  stated  to 

indicate  that  an  appreciable  part  of  the  pre- 
cipitation is  thus  disposed  of  and  under  scMBe 

conditions  that  amounts  to  20  inches. 
(3)  The  runoff  from  different  watersheds 

also  varies  greatly,  depending  upon  their 
physical  characteristics,  including  their  geologi- 
ral  structures  and  configuration.  Sandy  snr> 
fares  freelv  absorb  water  and  from  them  there 
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is  Utile  mnoflF,  whereas  clay  and  rocky  soils 
absorb  but  little  rainfall  and  from  such  sur- 

faces the  runoff  is  large.  Steep  slopes  also 
shed  water  freely,  wherq^s  forest-clad  areas 
retard,  absorb  and  retain  a  large  part  of  the 
rainfall.  The  following  data  will  illustrate  the 
amount  of  water  disposed  of  in  the  localities 
mentioned  by  runoff.  The  runoff  water?  from 
catchment  areas  or  watersheds  accumulate  in 
pools,  ponds,  lakes  and  rivers  and  become  one 
of  the  two  available  sources  of  water  supply, 

the  other  being  ground-waters.  ^  From  the 
Genesee  River  at  Mount  Morris,  N.  Y., 
from  1892  to  1898,  the  runoff  ranged  from  6.67 
to  19.38  inches,  averaging  about  12  inches. 

Prof.  Adolph  R  Meyer  in  his  work  on 
'Elements  of  Hydrology'  says  that  evapora- 

tion and  transpiration  dispose  of  15  to  25 
inches  of  rainfall  and  the  remainder  represents 
runoff  which  includes  seepage  and  percolation. 
The  latter  will  be  considered  under  the  next 
sub-title.  From  the  map  of  the  Geological 
Survey  prepared  by  Henry  Gannett,  it  appears 
that  the  surface  runoff  over  different  water- 

sheds ranges  from  three  inches  in  the  States 
east  of  the  Rocky  Mountains  to  60  or  80  mchcs 
in  the  northern  Pacific  States.  In  the  Central 
and  Eastern  States,  it  approximates  20  inches. 
Each  watershed,  however,  must  be  independ- 

ently studied  to  determine  its  rimoff.  This 
varies  greatly  in  the  different  months  and 
necessarily  averages  much  less  than  the  rain- 

fall. Where  the  mean  precipitation  over  the 
upper  Mississippi  reservoirs  was  24.62  inches, 
the  mean  runoff  was  only  3.61  inches  and  the 
percolation  averaged  14.7  inches.  Over  the 
Mississippi  watershed  it  averaged  5.31  inches, 
or  nearly  25  per  cent  of  the  rainfall.  The 
rate  of  runoff  to  rainfall  ranged  from  15  per 
cent  in  the  Missouri  Basin  to  24  per  cent  in  the 
Ohio  Basin.  In  Ohio  it  amounted  to  22  inches. 
At  Saint  Croix,  Wis.,  it  was  9.6  inches,  at 
Roanoke,  Va.,  it  was  17.7  inches.  In  the  Yazoo 
and  Saint  Francis  basins,  the  runoff  was  90  per 
cent  of  the  rainfall.  Over  the  Connecticut 
River  where  the  precipitation  for  nine  years 
averaged  36  inches,  the  runoff  averaged  21.9 
inches.  From  the  James  River  watershed  tor 
seven  years,  it  averaged  18  inches.  At 
Tohickon  Creek  for  24  years,  it  averaged  26.10 
inches.  At  Tombigbee,  Miss.,  it  averaged  17.10 
inches,  at  Sacramento,  Cal.,  it  averaged  20.4 
inches.  Over  the  Sudbury  River,  where  the 
precipitation  for  25  years  averaged  45.4  inches, 
the  runoff  was  21.5  inches.  In  the  State  ot 
New  York  it  averaged  about  45  per  cent  of  the 
rainfall. 

John  C.  Hoyt  and  Robert  Anderson  in  their 
^Hydrography  of  the  Susquehanna  River 
Drainage  Basin, ^  reported  that  the  runoff  in 
that  part  of  the  basin  above  Harrisburg  from 
1891  to  1904,  averaged  from  49  to  55  per  cent 
of  the  rainfall  and  at  other  places  in  the 
hasin  from  49  to  63  per  cent  of  the  rainfall. 
Over  the  Nashua  River  where  the  precipitation 

for  13  years  averaged  47.3  inches,  the  runoff" 
averaged  23.9  inches.  The  runoff  averages 
nearly  50  per  cent  of  the  rainfall  in  New 
England  Over  the  Croton  River,  where  the 
precipitation  for  43  years  averaged  48.9  inches, 
the  runoff  averaged  23.3  inches.  Over  the  Mil- 
bum- Massapequa  watershed,  Long  Island, 

N'.  Y.,  where  the  mean  precipitation  was  46.41 

inches  the  runoff  was  about  30  per  cent  thereof. 
Over  the  Susquehanna  River,  where  the  pre- 

cipitation for  10  years  averaged  38.4  inches, 
the  runoff  averaged  21.3  inches.  Over  the 
James  River  in  Virginia,  where  the  precipita- 

tion for  14  years  averaged  42.3  inches,  the  run- 
off averaged  17.9  inches.  Over  the  Potomac 

River,  where  the  precipitation  for  14  years 
averaged  37.4  inches,  the  runoff  averaged  14.4 
inches.  Over  the  Muskingum,  where  for  seven 
years  precipitation  averaged  41.21  inches,  the 
runoff  averaged  14.20  inches.  Over  the  Rock 
River,  Illinois,  where  the  precipitation  for 
five  years  averaged  33.88  inches,  the  runoff 
averaged  10.03  inches.  George  W.  Rafter  in 
^  Water  Supply  and  Irrigation  Papers  No.  80 
United  States  Geological  Survey^  gives  the 
runoff  for  various  years  over  12  watersheds, 
and  it  averaged  from  one-third  to  one-half 
the  rainfall. 

Over  Saale  River,  in  Germany,  where  for 
14  years  precipitation  averaged  23.78  inches,  the 
runoff  averaged  7.17  inches.  Over  Remsched 
Dam  in  Germany,  where  for  nine  years  pre- 

cipitation averaged  45.62  inches,  the  runoff  aver- 
aged 30.78  inches.  Over  the  Woodbum  River 

in  Ireland  where  precipitation  was  36.29  inches, 
the  runoff  was  23.04  inches.  Over  the  Buffalo 
River  in  South  Africa,  where  precipitation  was 
29.52  inches,  the  runoff  was  5.30  inches. 

The  mean  runoff  from  20  watersheds  in 
France  is  nearly  50  per  cent  of  the  precipi- 

tation, while  in  Germany  the  mean  runoff  from 
nine  watersheds  does  not,  excepting  in  three  in- 

stances, exceed  one-third  the  precipitation. 
The  mean  runoff  from  the  watersheds  of 

Great  Britain  ranges  from  50  per  cent  to  75 
per  cent  of  the  precipitation.  The  foregoing 
data,  largely  from  approved  reports,  inmcate 
observed  runoffs.  Tncy  arc  not  merely  esti- 

mates from  curves  which  are  fraught  with 
more  or  less  error,  owing  to  the  failure  in  some 
instances  to  take  into  consideration  all  the 
necessary  physical  elements  of  a  given  water- 

shed to  determine  its  actual  runoff! 
The  French  physicist,  G.  Lidv,  proposed  the 

equation  ofP-t-E-|-R  =  R",  wherein  P  stands 
for  percolation,  E  for  evaporation,  R  for  runoff 

and  R"  for  rainfall,  but  that  does  not  always 
accord  with  actual  measurements.  Atmospheric 
and  material  conditions  may  so  affect  the  fac- 

tors of  the  equation  as  to  make  an  un- 
balanced equation. 

T.  U,  Taylor,  of  the  Society  of  Civil  Engi- 
neers, well  says:  *  Runoff  is  a  complex  factor 

depending  on  rainfall  topography,  vegetation, 
kinds  and  condition  of  the  soil  at  the  time  of 
the  rains.'*  (Proceedings  of  the  Society  of 
Civil  Engineers,  Vol.  XL,  p.  166). 

(4)  Percolation  is  the  descent  of  water  from 
rain  or  snow,  or  from  other  sources  into  the 
porous    strata   of    the    earth    due    to    gravity. 
Water  thus  descends  to  the  saturated  horizon 
usually  a  little  above  the  water-bearing  level 
of  the  ground  water.    As  the  latter  is  drawn 
upon  by  capillarity  and  ceaselessly  flows  away 
between  the  strata  of  the  earth,  it  is  depleted 
and  the  percolating  waters  replenish  the  losses. 
Such  ̂ gravity  waters*  descend,  where  the  soils 
do  not  admit  of  capillarity.    Ground  waters  fill 
the  subterranean  cnannels,  supply  springs  and 
wells  and  descend 

"  Through  caverns  meAsurelest  to  man 

Down  to  a  tonleM  sea.** 



44 WATER  SUPPLY 

The  subterranean  Rubicon  in  Belgium  is  a  river 
of  ground  waters. 

Ground  waters  are  well  nigh  unfailing 
sources  of  water  supplies  as  we  shall  see  from 
what  follows.  As  already  stated,  percolation 
disposes  of  what  is  left  after  evaporation, 
transpiration  and  runoff  have  eliminated  a  large 
part  of  the  rainfall.  It  is  conditioned  some- 

what upon  the  physical  formation  of  the  ter- 
ritory and  also  upon  climate,  temperature,  eleva- 

tion and  slope  of  watershed.  On  mountain 
slopes  and  hillsides,  where  the  surface  and 
strata  are  tilted,  there  is  little  percolation,  but 
excessive  runoff.  Permeability  of  the  strata 
determines  their  storage  capacity.  Soils,  un- 

consolidated deposits,  sands,  gravels,  sand- 
stones, porous  limestones,  slate,  till,  conglom- 

erate quartzite  and  other  rocks  absorb  quan- 
tities of  water  dependent  upon  their  porosity. 

The  denser  rocks,  such  as  granites,  gneisses 

and  schists  are  relatively  impervious  to  satur- ation and  in  such  geological  formations  only  in 
joints,  faults,  bedding  planes,  caverns  and  sub- 

surface basins  and  cnannels  is  water  collected. 

The  porosity  of  all  these  different  strata  and 

the  physical  conditions  of  the  earth's  crust largely  control  the  amount  and  depth  of  per- 
colation, which  ranges  in  different  locations 

from  10  per  cent  to  50  per  cent  of  the  pre- 
cipitation. 

Into  some  soils  over  which  the  rainfall  is 
30.29  inches  the  percolation  averages  13.61 
inches  thereof.  On  Long  Island  it  was  esti- 

mated by  the  Burr-Hering-Freeman  Commis- 
sion to  be  from  30  per  cent  to  SO  per  cent  of 

the  rainfall  and  to  range  from  15  to  25  inches, 
conditioned  upon  the  dry  and  wet  years.  In 
Muhlthal,  Germany,  where  the  rainfall  was 
47.1  inches,  the  percolation  was  found  by  Walter 
£.  Spear  to  equal  30.42  inches.  He  estimated 
the  percolation  in  Germany  to  equal  50  per 
cent  of  the  rainfall,  in  Holland  to  range  from 
11.1  inches  to  15.3  inches  of  the  rainfall  and  in 
Belgium  to  range  from  6  to  9.7  inches  of  the 
rainfall.  Herbert  £.  Gregory  estimated  that 
25  per  cent  of  the  46.89  inches  of  rainfall  over 
Connecticut  is  absorbed  in  the  ground,  while 
in  some  sections  of  the  United  States  such 
absorption  is  greatest  during  the  period  of 
heaviest  rainfall  and  then  it  ranges  from  80 
per  cent  to  95  per  cent  of  the  precipitation.  In 
this  manner  water  enters  the  strata  of  the  earth 
and  forms  underground  streams  or  is  collected 
in  springs  and  in  subsurface  basins.  Such 
waters  are  known  as  ground  waters  and  supply wells  and  also  flow  toward  nver  beds  and  to 
adjacent  waters,  such  as  lakes,  seas  and  oceans. 
Ground  waters  are  also  supplied  from  streams 
flowing  over  the  surface.  Large  habitable  areas 
are  supplied  from  tmderground  flow  by  means 
of  innumerable  wells,  tapping  that  flow,  or  by 
means  of  springs  or  by  means  of  conduits,  as  on 
Long  Island,  or  by  means  of  infiltration  gal- 

leries, as  in  some  parts  of  Belgium,  Holland 
and  Germany. 

I.  M.  de  Varona  found  that  the  amoimt  of 
ground  water  recovered  from  Ridgewood  drain- 

age area  of  65.4  square  miles  in  1890,  when 
the  rainfall  was  52.15  inches,  was  17.68  inches, 
which  was  33.9  per  cent  of  the  former.  For 
several  vears  in  that  arra  such  amount  ranged 
from  ZA  per  cent  Ut  ̂ ^  prr  cent  of  the  pre- 

cipitation. The  Board  of  Water  Supply  esti- mated that,  if  the  Kidgcwood  watershed  were 

completely  developed,  the  yield  of  grour 
waters  in  normal  rainfall  years  would  l>e  near 

1,000,000  gallons  a  day  for  each  squari-  mile  < area.  They  reportccf  tliai  the  old  waterslii 

was  yielding  9(X),000 'gallons  a  day  per  squa mile  and  the  new  one  was  yielding  ̂ ^,000  ̂ a 
Ions  a  day  per  s^iuare  mile.  The  Burr-Hcrini 
Freeman  Commission  from  its  investigatioi 
concluded  that,  in  addition  to  the  water  bcii 
pumped  in  1903  for  Brookl}^!.  there  might  1 
obtained  200.000,000  gallons  per  day  from  tl 
southern  watersheds  of  Long  Island. 

The  underground  reservoirs  of  Cafifom 
are  structural  basins  filled  with  the  allmri 
debris,  due  to  the  weathering  of  the  adjace 
mountain  ranges.  Through  sudi  alluvial  d 
posits  precipitation  percolates  to  the  tmpenrioi 
rock  below.  The  ground  waters  are  tons  co 
lected  and  their  only  escape  is  through  ioa 
possible  subterranean  or  known  surface  chaim 
evaporation  or  springing  or  seeping  throiigh  tl 
overlaying  deposits  at  the  lower  akte  of  tl 
tilted,  but  elevated,  basin.  Such  ground  wale 
may  be  used  and  in  some  mountain  loaifiti 
are  being  drawn  and  conducted  to  irri^iate  4e 
ert  areas  and  to  supply  needy  commisnitici  «il 
wholesome  waters. 

The  report  of  the  State  Water  C6nfcR» 
of  California  in  1916  shows  that  many  of  Gal 
fomia's  water  problems  were  considered  ai 
recommendations  made  for  drawing  npon  d 
ground  waters  in  the  San  Joaquin  and  SaCR 
mento  valleys  and  elsewhere  to  irrigate  the  nj 
lands  where  there  is  insufficient  precipitation  1 
make  such  lands  productive  and  also  to  sopi^ 
waters  for  municipal  purposes. 

The  extent  and  quality  of  some  ftnm 
waters  are  shown  in  the  Water  Supply  Papei 

of  the  United  States  Geological  Sur\'ey  as  fo lows:  for  Connecticut  in  Paper  232,  for  Kai 
sas  in  Paper  273,  for  Iowa  in  Paper  293  an 
for  Owen  Valley,  California,  in  Paper  294. 

Some  of  the  legal  principles  applicable  i 
ground  waters  in  Europe  and  America  ai 
stated  in  Bradford  Corporation  v.  Ferrand. 
Ch.  655 ;  also  f ullv  reported  in  two  British  Ru 
ing  Cases.  980;  The  People  v.  New  York  Ca 
l)onic  Acid  Gas  Co..  196  N.  Y.  421;  Un&sV 
V.  National  Carbonic  Acid  Gas  Co..  220  U. 
61 ;  and  in  the  annotations  to  the  first  of  sa 
cases  and  in  the  other  cases  referred  to  in  sa 
cases.  Consult  <  Water  Supply  and  Irrigatk 
Paper  No.  122,>  United  States  Geologic Survey. 

The  Board  of  Water  Supply  of  New  Yoi 
reported  in  1912  that  the  Brussels  watershed  ( 
4.0  square  miles  yielded  2.100,000  gallons  a  da; 
that  The  Hague  sand  dune  catchment  area  < 
7  square  miles  yielded  5,100.000  gallons  a  da; 
that  the  Amsterdam  sand  dune  catchment  ar 
of  11.6  square  miles  yielded  6.100,000  nllons 
day,  and  that  the  Muhlthal  watershed  of  I^ 
square  miles  yielded  21.300.000  gallons  a  day. 

These  few  records  indicate  the  large  qm 
tities  of  ground  waters  obtainable  from  tl 
watersheds  mentioned  for  water  supply  pa 
poses.  They  also  indicate  the  quantities  of  pc 
eolation  into  the  strata  of  the  areas  describe 
They  also  indicate  the  amount  of  water  %tor 

in  the  earth's  strata  for  water  supply  piirpoM Some  of  the  grnund  waters,  however,  nno  the 
way  to  the  surface  by  seepage  through  san< 
and  gravels,  emerging  in  ponds,  streams  ai 
springs.     Such  seepage  is  the  outflow  throng 
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the  surficial  layers  of  g:round  waters  flowing 
downward  from  the  water-tables  above.  Wher- 

ever the  ground  water  level  is  higher  than  the 
surface  or  depressions  in  the  surface,  the  water 
*seeps*  through  the  sands  and  gravels  and  ap- 

pears as  already  stated.  This  is  noticeable  in 
marshy  areas  in  the  period  of  heavy  rainfall 
and  also  in  the  many  mineral  and  other  seepage 
springs  found  in  mountainous  districts  as  well 
as  in  such  streams  as  those  on  Long  Island 
The  amount  of  ground  water  thus  returned  to 
the  surface  is  but  a  small  percentage  of  the 
volume  of  underflow,  the  amount  and  rate  of 
which  in  some  localities  have  been  determined 
and  reported  by  Charles  S.  Slichter  of  the 
Geological  Survey.  The  winter  flow  of  Minne- 

sota streams  is  largely  seepage  waters. 
Ground  waters  are  being  continuously  replen- 

ished by  percolating  waters  coming  from  pre- 
cipitation, the  amount  of  which  the  world  over 

must  be  known  to  ascertain  the  volume  of  sur- 
face and  ground  waters  available  for  the  water 

supplies  of  the  inhabitants  of  the  earth.  They 
are  also  replenished  to  some  extent  from  sur- 

face waters  in  some  regions. 
Percolating  waters  descend  to  the  surface  of 

the  saturated  strata  and  become  part  of  the 
permanent  ground  waters  of  the  region.  The 
saturated  strata  known  as  ̂ water-bearing  for- 

mations* are  several  hundred  feet  in  thickness 
and  overlie  the  strata  that  are  impervious  to 
water.  The  surface  of  saturation  is  known  as 
•the  ground-water  level*  and  may  be  within  a 
few  feet  of  the  surface.  Above  this  saturation 
is  not  constant  Hence,  to  insure  a  continuous 
supply,  wells  must  be  deep  enough  to  reach  the 
ground  water  leveL  and  as  that  fluctuates  in 
different  regions  ana  in  the  wet  and  dry  seasons, 
it  is  necessary  to  drive  wells  some  distance 
below  the  level.  From  the  several  water  hori- 

zons, comprising  strata,  consisting  of  differ- 
ent geological  formations,  various  qualities  and 

quantities  of  water  are  obtainable.  Geological 
and  water  supplies  reports  of  this  and  other 
countries  ma^  be  consulted  for  specific  informa- 

tion in  relation  to  the  nature  of  the  ground 
waters  of  any  region  covered  in  such  reports.. 
Myron  H.  Fuller  and  others  of  the  United 
States  Geological  Survey  have  compiled  much 
valuable  data  on  the  ground  waters  of  the 
United  States  of  America.  From  their  reports 
as  well  as  from  others  it  appears  that  the 
water-bearing  horizons  are  not  always  hori- 
zontaly  but  incline  either  up  or  down  in  most 
watersheds,  and  the  force  of  gravity  causes  a 
flow  of  ̂ n^und  waters  between  the  lasers  of 
such  horizons,  *mainly,®  says  Herbert  E.  Greg- 

ory, *iii  the  same  direction  as  the  slope  of  the 
surface.*  Such  flow  is  very  slow,  being  frpm 
a  few  feet  to  a  mile  or  more  a  year,  depending 
on  several  conditions,  such  as  cnaracter  of  the 
water-bearing  formations,  temperature,  slope, 
percolation  and  other  physical  elements.  Tne 
flow,  however,  is  continuous  and  replenishes 
wells»  springs  and  streams,  as  thev  are  drawn 
upon,  or  otherwise  discharge  their  waters. 
S^rinjgs  and  flowing  wells  exist  in  Connecticut, 
Indiigan,  Iowa,  California  and  elsewhere. 
These  and  thousands  of  other  wells  in  all  lands 
are  fed  from  the  inexhaustible  ground  waters 
of  the  earth  to  supply  human  needs.  Copen- 

hagen draws  its  entire  supply  from  wells  down 
through  glacial  drift  to  chalk  deposits. 

Some  of  these  may  be  hereinafter  mentioned, 

as  they  are  the  principal  sources  of  the  water 
supply  of  most  rural  populations. 

Water  supplies  are  obtained  from  waters 
that  run  off  from  catchment  areas  and  from 
waters  that  percolate  the  strata  of  the  earth. 
Before  considering  any  particular  water  sup- 

ply and  a  few  only  need  be  considered  as  they 
are  necessarily  local  and  special  in.  their  char- 

acteristics, may  be  consicfered  the  important 
matter  of  the  purification  of  water  supplies. 
That  subject  is  of  general  interest  to  all  com- munities. 

Purification  of  Water  Supplies. 

Introduction. —  This  is  so  important  that 
it  must  be  considered  at  some  length  and 
under  several  subheadings.  Enough  has  al- 
readv  been  said  to  show  that  nearly  all  waters 
in  their  natural  or  raw  state  are  imsuitable 
for  potable  uses,  but  most  unpolluted  surface 
waters  may  be  rendered  wholesome.  Under 
this  subtitle  some  of  the  processes  in  use  for 
that  purpose  will  be  described. 

Purification  of  water  supplies  is  no  longer 
effected  by  the  lyre  of  Empedocles  as  stated  by 
Matthew  Arnold,  whose  music  did 

**  Cleanse  to  sweet  ain  the  breath  of  poisonous  streams.** 

Absolute  self -purification  of  running  waters 
has  not  been  conclusively  demonstrated^  though 
partial  purification  is  undoubtedly  effected. 
(Consult  Phelps,  Earle  B.,  < Studies  on  the  Self- 
Purification  of  Streams,*  United  States  Public 
Health  Service).  Where  oxygen  from  the  air  is 
dissolved  in  water  oxidation  of  organic  matter 
takes  place  and  bacteria  in  time  are  destroyed 
provided  such  running  water  be  not  further  pol- 

luted by  sewage  and  other  contaminating  refuse. 
Where  waters  are  covered  with  ice  and  oxygen 
is  excluded  therefrom,  there  may  be  an  increase 
in  their  bacterial  content.  Prof.  H.  Marshall 
Ward  has  reported  that  the  blue  and  violet 
rays  of  sunlight  destroy  bacteria  near  the  sur- 

face but  have  little  or  no  effect  upon  the  germs 
a  few  feet  below  the  surface.  In  darkness 
some  genera  are  propagated.  The  B.  coli  com- 

munis, B.  typhosus  and  others  will  live  several 
days  in  running  water  and  multiply  therein, 
if  there  be  waste  material  thrown  into  it. 

To  aid  natural  purification,  ̂ filter  wells,* 
•filter  galleries*  and  ̂ filter  cribs*  have  been 
installed  at  some  places  in  West  Virginia,  Penn- 

sylvania, Indiana,  Ohio,  Massachusetts  and  else- 
where, which  are  of  doubtful  utility  for  they 

merely  clear  the  water  of  visible  pollution, 
while  they  may  concentrate  the  bacteria  and 
promote  their  propagation. 

Polluted  waters  percolating  into  some  soils 
are  subjected  to  nitrification,  which  William 
P.  Mason  describes,  as  the  tearing  asunder  of 
the  objectionable  nitrogenous  organic  materials, 
securing  their  union  with  the  oxygen  of  the 
air  and  thus  converting  them  into  harmless  inor- 

ganic forms.  The  action  of  nitrifying  bacilli 
is  mainly  confined  to  upper  layers  of  soil. 
Mason  on  *  Water  Supply,*  p.  221. 

George  A.  Johnson  of  the  United  States 
Geological  Survey  says  in  his  valuable  Water 

Supply  paper  that  *a  majority  of  the  cities and  towns  of  the  United  States  take  their 
water  supply  from  ground  sources  .  .  . 
and  as  a  rule  they  are  pure,  clear  and  color- 

less, although  they  are  very  hard  and  others 
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contain  much  iron  in  solution.^  Recent  bac- 
teriological and  microscopic  examinations,  how- 

ever, show  many  ground  waters  and  conse- 
quently wells  and  springs  arc  not  whoUv  free 

of  pathogenic  bacteria.  All  waters  collected 
for  potable  purposes  ought  to  l>e  tested  before 
they  are  used.  Most  of  them  in  their  natural 
state  contain  micro-organisms,  some  of  which 
are  pathogenic  and  others  are  harmless  as 
stated  by  Dr.  Maximilian  Marsson  of  Berlin 
in  his  lectures  on  ̂ The  Significance  of  Flora 
and  Fauna  in  Maintaining  the  Purity  of  Nat- 

ural Waters.^  Each  water  supply  from  what- 
ever source  ought  to  be  tested  before  use. 

Iron  is  found  in  the  ground  waters  of  Ger- 
many, Holland,  the  Netherlands,  Britain,  the 

United  States  and  elsewhere. 
In  his  valuable  work  entitled  <The  Purifica- 

tion of  Public  Water  Supplies,  >  John  W.  Hill, 
at  page  278,  says  "the  dimensions  of  the  bacteria (B.  typhosi)  are  stated  in  microns,  designated 
by  the  Greek  letter  /i,  which  is  I/IOOO  milli- 

meter, equal  to  1/25000  of  an  inch.  Thus  the 
t>'pical  dimensions  oi  B.  typhosus  are  .5  to  .8 
/i  wide,  by  1.5  to  2.5  fi  long,  or  about 
1/50000  to  1/31250  of  an  inch  wide  or  thick 
and  1/16666  to  1/10000  of  an  inch  long.  Tak- 

ing the  average  length  of  the  typhoid  bacillus 
as  two  microns  (ft)  it  would  require  12,500  of 
these  placed  end  on  end  to  make  an  inch.* 

All  such  bacteria  arc  invisible  and  may  be  de- 
tected only  by  some  one  of  the  modem  scien- 

tific tests.  (Consult  Hasseltinc,  H.  £.,  ̂ The 
Bacteriological  Examination  of  Water, ^  United 
States  Public  Health  Service).  Some  bacteria 
are  non-patliogcnic  and,  with  such  knowledge  as 
we  now  have  of  their  characteristics,  are  con- 

sidered harmless,  while  others  are  themselves 
destructive  of  k)wer  tiacteria,  as  are  the  RoUfera, 
Bacteriologists  are  studying  these  lower  forms 
of  life  to  determine  their  nature  and  activities 
in  relation  to  other  forms  of  animal  life  and  are 
making  new  discoveries  from  time  to  time  of 
vital  importance  to  the  welfare  of  the  race. 

Bacteria  and  Other  Micro-organisms  in 
Water. —  Migula  undertook  to  classify^  all  bac- 

teria into  five  families,  namely,  (1)  Coccaceae, 
(2)  Uacteriacea*.  (3)  Spirillaceae,  (4)  Chla- 
mydo-l)acteriace«  and   (5)    Beggiatoacex. 

That  grouping  is  still  maintained  by  some 
bacteriologists.  Other  and  additional  families 
have  also  been  suggested.  Some  species  are 
pathogenic.  Some  Itacteria  already  localized 
are  B.  acrophilum,  B.  atcaiitjencs,  B.  anthracis, 
also  known  as  the  micros pira  comma  bacillus, 
the  cause  of  anthrax,  or  splenic  fever,  B. 
cloc<t.  B.  coscorobar,  B.  coli  communis,  under 
certain  conditions  pathogenic,  one  of  the  widely 
disseminated  microK's.  B.  comtnunior.  B.  cul- 
ticularis  sporotjctus.  B.  diphthcritr,  B.  entcritidis 
sporogencs  in  si'wage.  B.  infiuenstr,  B.  lepra, 
B.  pest  is,  causing  Bulionic  plagiiv,  B.  prodiglo^ 
sus,  B.  rnmimitus,  B.  salmoni,  causing  hog- 
cholera,  B.  sliigcr.  found  in  cases  of  diarrhea, 
dysentery  and  rbolcra  infantum,  B.  simplex, 
B.  streptococci,  B  subtilis,  B.  tuberculosis,  B. 
iumcsceus.  B  typhosus,  B.  zcelchii.  M.  OifiJL^. 
P.  miribilis.  B    resiculosi  anjl  tUluTS. 

Nearly  all  of  tlics^*  sul>si^t  in  natural  am! 
polluted  waters  and  iniTcase  rapidly  under 
favc>r:i!»!c  coixtinnn^.  Tlu»usan«!N  of  ̂ '  me  of 
tlieni  ha\r  lucii  ttiiiinl  in  a  >iiiuli:  ciiMc  centi- 

meter   of    raw    water.      Tluv    arc     tuuiul    in 

natural,  unpolluted  pools,  brooks  and  ponds 
in  rural  and  even  in  mountain  regions 
From  official  reports  it  may  be  seen  how 
prevalent  they  are  in  nearly  all  waters 
and  the  processes  that  are  being  adopted  to 
eliminate  or  destroy  them.  Some  of  the^^e  will 
be  considered  in  this  article.  In  1906.  S.  D. 
Gage  concluded  that  they  propagate  more 
rapidly  in  warm  weather  than  they  do  in  cold 
weather.  Millions  of  some  species  have  lecn 
found  in  a  cubic  centimeter  of  sewage,  thus 
showing    the   danger   of    pollution    therefrom 

In  addition  to  the  bacteria  proper  are  the  in- 
numerable micro-organisms,  compristni;  Ijoth 

animal  and  vegetative  growths  in  drinking 
water.  Prof.  George  C.  Whipple  has  de- 

scribed and  enumerated  in  his  <  Microscopy  of 
Drinking  Water*  200  or  more  of  such 
species.  He  has  classified  vegetative  organism^ 
into  such  groups  as  (1)  Diatomaceae,  (2)  Schiz- 
ophycex,  comprising  Schizomycetes  and  Cy- 
anophycex,  (3)  Algae.  (4)  Fungi  and  (5)  vari- 

ous higher  plants.  Under  Diatomaceae  is  the 
species  Asterionella.  which  infested  Mount 
Prospect  reservoir  in  Brooklyn  in  18»^  and  ne- 

cessitated its  non-use  until  they  could  be  re- moved. 

He  has  classified  the  animal  micro-organ- 
isms into  (1)  Protozoa,  comprising  rhizoptKla. 

mastigophora  (flagellata),  and  infusoria;  (2) 
Rotifera;  (3)  Crustacea,  comprising  entomo- 
straca;  (4)  Bryozoa;  (5)  Spongidae,  and  (6) 
various  higher  animals. 

Other  sanitary  engineers,  liiologists  and  bac- 
teriologists have  localized  and  classified  other 

species,  of  which  these  may  be  legion.  Some 
of  these  have  been  studied  and  subjected  to 
various  tests  to  determine  their  characteristics 
and  their  effect  upon  water  and  water  supplies. 
Some  live  but  a  short  time,  while  others  live 
for  days,  weeks  and  even  months.  Some  after 
brief  existence  die  and  impart  a  disagreeable 
taste  or  an  offensive  odor  to  water.  Some 
genera  are  pathogenic,  that  is  they  produce 
disease  in  human  oeings  and  other  genera  are 
harmless,  so  far  as  known  at  the  present  time. 

Prescott  and  Winslow  in  their  <  Elements  of 
Water  Bacteriology'  describe  still  other  char- 

acteristics of  some 'of  the  countless  colonies  of 
animalcula  infesting  the  surface  and  ground 
waters  of  the  earth.  Bacteria  are  found  in 
shallow  wells  and  even  in  deep  well  waters. 
Prescott  and  Winslow  found  them  in  deep 
wells  and  springs  in  Worcester.  Waltham. 
Hyde  Park,  Mass.,  in  Newport,  K.  I.,  and  at 
Saranac  Lake,  N.  Y.  They  .have  been  found 
in  well  waters  at  Mainz,  Leitmeritz  and  Kiel 
ii!  Germany  and  elsewhere.  Quantitative  tac- 
teriological  examinations  and  the  microscope 
are  now  revealing  bacteria  in  many  waters 
not  dt  tectcd  by  any  of  the  tests  formerly 
appliiMl,  and  that  may  account  for  the  failure 
to  <lisi*ovtT  them.  Consequently  t>acteria  in 
ground  waters  escape  detection  and  such  water? 
were  formerly  considered  pure  and  wholesome. 
"Kvcn  rain  ami  snou,"  say  Prescott  and  Win- 
slow  in  thtir  'Hlcmenis  of  Water  Bacteriology',' 
*are  by  no  means  free  from  ̂ ^rms,  but  con- 

tain tlicm  according  to  the  amount  of  ,dust 
p risen t  in  the  air  at  the  time  of  the  precipita- 
Uvn.  .  .  .  Janii\v>ki.  in  1888,  found  in  freshly 
f.i!!iii  >iio\\  iiuni  M  to  4^)3  bacieria  per 
I'liliU*  ceniinuicr  uf  snow  water.     .  It  is 
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difficult  to  find  a  river  in  inhabited  regions, 
which  does  not  contain  several  hundred  or 
thousands  of  bacteria  to  the  cubic  centimeter.* 

In  ground  waters  are  found  such  micro- 
scopic organisms  as  crenothrix,  clculothrox,  Upo- 

tkrox,  asUrionella,  anterobia  and  typhoid  bac- 
teria. The  latter  wefe  reported  as  occurring  in 

some  groimd  waters  in  Germany,  probably  due 
to  surface  pollution.  Still  many  communities 
obtain  their  supply  from  surface  waters  such 
as  springs,  streams,  rivers,  ponds  and  lakes,  all 
of  which  are  fed  primarily  by  the  waters  and 

snows,  precipitated  over  the  earth's  surface  to the  extent  already  shown.  Most  of  said  waters 
are  consumed  in  their  natural  state  without 
ptirification  by  filtration,  sterilization  or  other- 

wise. As  already  stated,  it  is  a  well-known 
fact  that  most  surface  waters  are  unsafe  for 

potable  uses.  Such  waters  are  frequently  pol- hited  by  the  inflow  of  sewage  and  become  the 
purveyors  of  deadly  organisms. 

The  investigation  of  the  pollution  and  sani- 
tary conditions  of  the  Potomac  watershed  under 

the  supervision  of  the  United  States  Hygienic 
Laboratory  reported  in  Bulletin  No.  104  dis- 

closed 20  or  more  eenera  of  living  organisms, 
including  bacilli  coK  communes  in  great  quan- 

tities. Spore-forming  atuBrobia,  gas  producing 
organisms,  were  found  in  parts  of  the  river 
unpolluted  by  sewage,  thus  proving  that  those 
livmg  organisms  may  be  found  in  any  surface 
waters.  The  biology  of  rivers  has  been  treated 
by  Dr.  S.  A,  Forbes,  Prof.  R.  E.  Richardson 
and  others-  in  this  country  and  by  Dr.  A.  C. 
Houston-  in  his  ̂ Report  on  Research  for  The 
Metropolitan  Water  Board  of  London^  and  by 
\V.  G.  Savage  of  England.  The  American  Pub- 

lic Health  Association  in  its  report  on  ̂ Stand- 
ard Methods  of  Water  Analysis  >  in  1912,  sug- 

?!sted  tests  to  discover  bacteria  in  water, 
yphoid  fe\'er  and  other  deadly  diseases  mav 

have  their  inception  from  the  bacteria  in  such 
QDwholesome  waters.  It  is,  therefore,  of  vital 
importance  to  all  commimities,  that  they  be 

■  provided  with  pure  water  supplies.  This  may 
be  accomplishea  by  treating  such  waters  in  a 
manner  to  rid  them  of  bacteria  and  all  other 
forei^  organisms.  Other  bacteria  will  be 
mentioned  under  the  several  processes  for  their 
elimination. 

The  general  acceptance  of  *the  germ  theory 
of  disease^*  led  to  investigation  into  the  media 
of  transmission  of  pathogenic  microbes.    Pot- 

able water  was  found  not  only  to  be  a  pur- 
veyor of  such  bacteria  but  a  medium  for  their 

prot^gation.    The  epidemic  of  Asiatic  cholera 
in  Europe  in  1847  and  in  1850  has  since  been 
attributed  larg:ely  to  contaminated  water  sup- 

plies.   The  British  Parliament,  suspecting  that 
such  mi^ht  be  the  case,  in  1852  passed  its  first 
act  requiring  the  filtration  of  the  Metropolitan 
Water  Supply.    Later  Dr.  Robert  Koch  actually 
discovered    the    cholera    bacillus    (B.    cholera 
Asiatic(t  or  comma  bacillus)  and  found  that  it 
wonld  exist  for  some  time  in  water.  He  thereby 
demonstrated    that    cholera    might    be    spread 
through  water  supply  of  communities,  as  it  ap- 

peared to  have  been  spread  during  the  epidemic 
of  1847  and  1850.    Upon  the  surface  of  an  open 
sand  filter  at  Boston  six  genera  and  four  and 
one-third  million  organisms  were  found  in  one 
square  centimeter  ot  sand.    All  were  not  patho- 

genic but  some  are  an  aid  to  filtration.    How- 

ever when  the  decomposition  of  such  organisms 
in  water  sets  in,  it  may  impart  offensive  odors. 
These  have  been  grouped  as  aromatic,  grassy 
and  fishy,  thereby  indicating  the  genus  under- 

going decomposition  and  (usclosing  the  char- 
acter of  pollution. 

The  most  numerous  and  prevalent  patho- 
genic microbes  found  in  American  and  foreign 

surface  waters  are  the  typhoid  bacilli,  which 
caused  a  death  rate  of  23.3  per  100,000  popula- 

tion in  48  cities  of  the  United  States  in  1910. 
That  is  four  times  the  death  rate  per  100,000 
population  in  Berlin,  Vienna  and  London  from 
typhoid  fever  per  annum.  ^  But  the  death  rate 
from  typhoid  in  America  is  being  lowered,  as 
greater  efforts  are  being  made  to  secure  pure 
waters  for  municipal  and  general  potable  pur- 

poses. Fortunately  for  rural  populations  most 
of  their  supplies  are  from  ground  waters,  which 
are  free  or  largely  so  from  bacteria,  except 
where  such  ground  waters  are  near  enough  the 
surface  to  be  polluted. 

Dr.  Koch  discovered  a  method  of  eliminat- 
ing bacteria  from  surface  waters,  which  was  to 

allow  the  water  to  percolate  througb  slow 
filters.  Those  were  found  to  remove  most  of 
the  microbes  from  the  water  as  it  percolated 
through  such  layers  of  sand  and  gravel  A 
single  filter,  however,  did  not  always  arrest  all 
the  Hving  organisms  in  the  water,  so  that  two 
or  three  sand  filters  came  into  use.  The  filter 
beds  at  first  are  not  wholly  impervious  to  Uie 
transmission  of  bacteria.  It  was  learned  from 
experiments  that  the  surface  must  first  be 
coated  with,  a  fihn  of  mud  and  microbes  before 
the  latter  were  entirely  arrested.  When  such 
a  film  is  completely  formed  over  the  surface  of 
the  layer  of  sand,  theti  the. filter  fs  efiicient 
and  may  be  kept  in  operation  as  long  as  water 
continues  to  percolate  through  it  Then  its 
layers  may  be  washed  by  drawing  off  the  water 
standing  in  the  basin  and  by  forcing  filtered 
water  up  through  the  layers  of  sand  and  of 
coagulated  matter.  While  the  filtered  water  is 
being  so  forced  up  through  the  layers,  they  and 
the  coagulated  matter  thereon  may  be  agitated 
by  raking  as  is  done  in  the  works  of  Pittsburgh, 
or  they  may  be  agitated  by  mechanical  devices. 
In  this  manner  the  coagulated  matter  is  lifted 
and  freed  from  the  surface  of  the  sand.  Filtra- 

tion may  then  be  resumed.  This  may  be  repeated 
once  or  twice  before  it  is  necessary  to  scrape  off 
the  coagulated  matter  and  the  upper  layer  of 
sand  to  the^  depth  of  one  or  two  inches,  which 
is  all  that  is  necessary  to  remove,  in  order  to 
dispose  of  the  pathogenic  microbes  and  other 
foreign  bodies  and  the  mud  and  silt.  The 
layers  of  sand  so  removed  may  then  be 
cleansed,  dried  and  replaced  in  the  filter  basin 
and  filtration  may  be  resumed.  There  are 
various  methods  of  renovating  sedimentary  and 
infiltration  basins,  but  the  foregoing  methods 
illustrate  some  of  the  processes  in  general  use. 
It  is  a  well-known  fact  that  bacteria  propagate 
rapidly  and  there  is  always  a  possibilitv  that 
some  may  pass  through  a  filter  and  con- 

taminate the  water  that  has  passed  throiigh 
such  filter. 

The  processes  in  general  use  for  the  purifi- 
cation of  water  include;  (1)  Sedimentation 

with  or  without  chemicals;  (2)  preliminary 
treatment  for  slow  sand  filters;  (3)  slow  sand 
filtration;  (4)  rapid  sand  filtration ;  (5)  the  dis- 
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r  various  chemi- infection  of  water  (up^i«i  tnr  v 
cals;    (6)    the    application    of    (i 
(b)     ultra-violet    rays    of    li^t,    and    (7)     by 
iterilizaiion.    Two  or  more  of  theie  procesM* 
majr  be  used   in  luccestion  in  the  same  plant, 
or  they  may   form   parts   of  a  single  system 
though  operating  independently  of  each  other. 

In  the  application  of  lliese  processes  many 
tnbtidiary  actails  are  involved  and  the  com- 
pieted  waterworks  of  a  city  are  often  its  most 
costly,  complex  and  elaborate  public  woiks. 

A  brief  description  of  each  of  these  several 
processes  for  the  purification  of  water  may 
show  something  of  ihcir  value  and  adaptability 
to  the  services  which  they  are  required  to  per- 

form in  rendering  water  suitable  for  domestic 
and  potable  purposes. 

1.  Sedimentation  is  the  clarification  of  tur- 

bid or  of  other  waters  holding  particles  of  for- 
eign matter  in  suspension.    This  i 

at  Cincinnati  aitd  Covington :  Dr.  A.  C  Hoastoa 
reported  to  the  London  Metrop«rfitan  Board 

that  'thirty  days'  storage  of  river-water  is  taa- 
tamotint  to  sterilixation*  as  to  pstboccnk  mi- 

crobes. William  P.  Uason,  however,  states 

that  *hacteria  unk  but  slowly  in  water.*  If 
that  be  so,  a  long  period  of  subsidence  is  neces- 

sary to  make  sedimeotation  an  cffidcat  process 
for  thrir  removal  from  water  supplies. 

2.  The  preliminary  treatment  of  water  for 
slow  sand  filters  may  be  affected  by  the  use  of 
sulphate  of  lime  to  coagulate  the  clav  particles 
in  suspension  as  in  the  Potomac,  or  by  the  use 
of  concrete  sedimentation  basins  with  roughing 
fihers  of  coarse  stone,  called  baffles,  fo  strain  om 
the  coarser  materials  in  some  waters  coagulated 
by  the  introduction  of  chemicals  and  removed 
therefrom  liefore  the  water  passes  into  the  sedi- 

mentation basins,  as  in  the  filtration  plant  at 

Pittsburgh,  or  still  ly  the  use  of  such  p    " 

Phi.  L — G*mnJ  PUaof 

by  the  introduction  of  such  chemicals  as  tend 
to  promote  coagulation  of  the  particles  in  sus- 

pension in  the  water.  Sedimentation  is  the 
process  used  in  the  removal  of  such  large  par- 

ticles as  are  found  in  the  waters  of  the  Hudson 
above  PoUKhkcepsie,  in  those  of  the  Potouuc 
above  Washington,  in  the  Ohio  above  Cincitmati 
and  Louisville  and  in  the  Mississippi  above  New 
Orleans,  in  all  of  which  cities  sedimentation 
reservoirs  and  coagulation  basins  are  in  use. 
The  process  removes  most  of  the  colloidal  mate- 

rial in  suspension.  Percy  Frankland  found  that 
sedimentation  removed  83  per  cent  of  the  bac- 

teria in  the  Grand  Junction  Company's  reservcnr 
and  about  87  per  cent  of  the  bacteria  from  the 

n-ater  thai  had  passed  throurfi  to  storage  res- 
er\oiD  of  the  West  Middlesex  Company.  Offi- 

cial reports  show  that  from  87  per  cent  to  97 
per  cent  of  the  bacteria  were  removed  from  the 
waters  after  32  days  subsidence  in  the  reservoirs 

Plut,  WialiinctaB,  D.  C, 

nary  filters  without  coagulation,  as  thosa  of 
the  Torrcsdale  type  in  use  at  Philadelplua. 
where  since  their  installation  it  has  been  fonad 
necessary  to  install  a  sedimentation  basin  for 
the  use  of  coagulants  on  account  of  the  larsc 
quantity  of  turtnd  waters  to  be  treated,  or  sfiO 
by  the  use  of  such  prefilters  as  those  described 
by  William  F.  Johnson,  in  the  Pucch-C3iabal 
system  extensively  used  in  Furopr.  That  sys- 

tem consists  of  a  series  of  decreasing  in  sue 
routing  filters,  a  subsiding  basin  and  a  coagu- 

lating basin. 
3.  The  slow  sand  filtration  process  is  in  nsc 

in  Washington,  D.  C.  A  large  area  of  sand  U 
required  and  many  water-tifiht  basins  of 
sand  are  necessary,  where  a  large  volume  of 
water  is  to  be  clarified.  The  Belmont  and 

Queen  Lane  filters  of  Philadelphia  are  of  this 
t>-pe  and  comprise  many  shallow  sand  beds 
underlain  with    layers    of    ̂ ratel.     Such    fillers 
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have  masonxy  or  concrete  walls  and  are  cov- 
ered over  where  necessary  to  prevent  freezing, 

Philadelphia  has  five  slow  sand  filtration 
plants,  Imown  as  the  Upper  and  Lower  Rox- 
borough,  Belmont,  Torresdale  and  Queen  Lane 

plants,  with  an  aggregate  daily  capaci^  of  405,- 
000,000  gallons,  the  largest  in  the  world.  Some 
of  these  have  settling  basins,  sedimentation 
basins,  covered  preliminary  filters,  filtered  water 
reservoirs,  the  Torresdale  plant  of  240,000,000 
gallons  daily  capacity  having  120  covered  me- 

chanical preliminary  filters.  Philadelphia  ob- 
tains its  supply  from  the  Schuylkill  and  Dela- 
ware rivers  and  the  latter  is  becoming  so  pol- 
luted, that  other  sources  may  be  required.  The 

arrangements  there  for  treating  water  with 
chemicals  were  elaborate  and  it  was  necessary 
to  use  chlorine,  for  the  Torresdale  filters  did 
not  remove  all  the  bacteria. 

From  Hug^  S.  Cumming's  ̂ Investigation  of 
the  Potomac  Watershed,  >  it  appears  that  the 
District  of  Columbia  obtains  its  supply  of  water 
from  the  Potomac  River  at  Great  Falls  ISO^ 
feet  above  tide-water.  The  water  is  conducted 
through  a  circular  conduit  nine  feet  in  diameter 
most  of  the  15  miles  distance  by  gravity  to  the 
Dalecarlia,  Georgetown  and  McMillan  Park  res- 

ervoirs, from  the  latter  of  which  the  water  is 
pumped  up  21  feet  to  the  slow  sand  filtration 
plant,  one  of  the  best  in  the  country,  compris* 
ing  29  filters,  each  having  an  area  of  an  acre, 
altogether  having  a  daily  capacity  of  upwards 
of  100,000,000  gallons.  In  the  Georgetown  reser- 

voir the  water  is  sometimes  treated  with 
sulphate  of  aluminum,  used  as  a  coagulant 
to  assist  sedimentation  before  slow  sand  filtra- 

tion and  in  some  cases  it  is  used  where  no  fil- 
tration is  employed. 

Plants  for  supplying  such  preparation  of 
alum  as  a  coagulant  have  recently  been  installed 
at  Trenton,  N.  J.,  Springfield,  Mass.,  Columbus, 
Ohio,  and  at  Omaha,  Neb.  Slow  sand  filters 
were  used  by  the  Chelsea  Water  Company  of 
London  in  1829  to  remove  turbidity  from  water. 
As  now  constructed  their  daily  capacity  is  from 
2,000,000  to  3,000,000,  and  in  some  exceptional 
cases  as  high  as  from  6^000/)00  to  SflOOflOO  gal- 

lons per  acre.  When  they  become  clogged,  as 
they  necessarily  do,  then  the  coagulated  deposit 
is  removed.  Then  the  superficial  layers  of  sand 
from  one-half  to  one  and  one-half  inches  in 
depth  are  scraped  off,  then  washed  and  dried 
and  replaced.  There  are  several  means  for 
sand  washing,  including  the  Nichols  separator, 
the  Blaisdell  filter  sand-washing  machine  and 
surface  raJcing,  which  increases  the  efficiency  of 
the  process  of  slow  sand  filtration.  In  all  such 
plants  at  least  12  inches  of  sand  must  be  main- 

tained and  from  two  to  three  feet  of  sand  is 
much  more  efficient.  Many  cities  and  villages 
are  using  the  slow  sand  filtration  process  for 
the  filtration  of  water,  including  New  Orleans. 
I^ttsburg^,  Superior,  Zurich,  Yokohama  ana 
Osaka,  where  in  1905,  the  bacteria  were  reduced 
from  200  to  25  per  cubic  centimeter,  while  at 
Lawrence,  Mass.,  the  bacteria  in  the  Mcrri- 
mac  River  water  were  reduced  from  12,700  to  70 
per  cubic  centimeter  as  a  result  of  the  installa- 

tion of  the  slow^  sand  filtration  plant  there  in 
1893.  The  chlorine  disinfection  of  that  water 
was  reported  on  by  Gark  and  Gage  in  1909, 
showing  the  reduction  of  bacteria  at  dilTerent 
temperatures  of  the  water.    Such  plants  are  at 
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Albany,  N.  Y.,  and  at  Wilmington,  Del.,  and 
many  are  in  use  in  Europe.  Some  of  them 
are  equipped  with  automatic  controllers.  The 
rate  of  filtration  is  slow  and  the  filter  must  be 
cleaned  and  that  is  done  by  scraping  off  the 
superficial  layers  of  sand  and  then  washing, 
drying  and  replacing  them.  Allen  Hazen  says 
that  ̂ sand  filtration  alone,  without  preliminar]^ 
treatment,  is  able  to  remove  nearly  all  of  the 
objectionable  bacteria,  as  well  as  other  organ- 

isms, from  many  waters,  at  the  same  time  puri- 
f>'ing  them  in  other  ways.^  The  bacterial  con- 
tent  of  the  filtered  water  is  very  low,  but  not 

entirely  free  from  organisms.  It  was  on  the  re- 
port of  James  P.  Kirkwood  of  his  investigations 

hi  Europe  in  1866,  that  Slow  Sand  Filtration 
plants  were  subsequently  constructed  at  Poughi> 
keepsie,  Lowell,  0)lumbus  and  Toledo. 

4.  Rapid  sand  filters,  by  some  also  denomi- 
nated mechanical  filters,  require  less  area  than 

do  the  former  type,  but  they  are  more  elabcn^te 
and  somewhat  complex  in  construction.  Typical 
plants  comprise  pumping  stations,  preliminary 
settling  basins,  coagulation  basins  for  the  treat- 

ment of  the  waters  by  chemicals,  chemical 
rooms  and  mixers,  filter  tanks  with  connecting 
pipes,  cleaning  apparatus,  controlhng  mechan- 

ism, covered  reservoirs  for  the  filtered  water, 
a  drainage  system  and  other  equipment  to  meet 
existing  conditions,  as  to  localil^r,  characteristics 
of  raw  water  and  amoimt  of  fUtered  water  de- 

sired. Filters  of  this  type  will  clarify  125,000,- 
000  gallons  of  water  a  day  per  acre  of  its  tur- 

bidity and  of  90  per  cent  to  99  per  cent  of  its 
bacteria.  Strictly  modem  raiHd  sand  filter 
plants  under  skilful  management  with  the 
proper  use  of  germicidal  chemicals  are  nearly 
100  per  cent  emcient  in  the  elimination  of  all 
bacteria  from  ordinary  running  surface  waters. 
Some  waters,  however,  carry  in  solution  an 
abnormal  amount  of  foreign  substances  and 
those  may  partially  neutralize  the  germicidal 
agents  of  the  usual  dosage  and  in  such  cases 
the  bacterial  content  may  not  be  entirely  negli- 

gible. In  such  cases  the  foreign  matter  may 
partially  consume  the  disinfectant,  so  that  some 
of  the  bacteria  may  escape  and  appear  in  the 
elBuent.  Such  effluents  may  then  be  treated 
with  chlorine,  which  will  destroy  the  remaining 
bacteria,  unless  they  be  of  a  class  immune  to 
such  treatment. 

Rapid  sand  filters  of  the  improved  type  are 
in  use  in  Little  Falls,  N.  J.,  Cincinnati,  Coliun- 
bus,  Qeveland,  Youngstown  and  Toledo  in 
Ohio,  Louisville,  Ky.,  Saint  Louis,  New  Orleans, 
Harrisburg,  Minneapolis,  Baltimore  and  else- 

where. The  Cincinnati,  Louisville,  New  Orleans 
and  some  others  also  have  preliminary  settling 
basins,  where  the  suspended  colloidal  matter  in 
the  water  settles.  The  water  is  then  drawn  off 
into  the  coagulation  basins  and  therein  coagu- 

lation is  effected  by  the  introduction  of  com- 
mon alum,  or  aluminum  sulphate  alone  or  with 

caustic  lime  or  ferrous  sulphate  (copperas)  or 
other  chemical  coagulant.  When  brine  is  used 
in  some  cases  caustic  alkali  is  also  needed. 

Joseph  W.  Ellms,  author  of  ̂ Water  Puri- 
fication^ states  that  *such  electrolytes  as  acid 

hasis  and  salts  will  coagulate  colloidal  suspen* 
sions  and  so  will  hydrochloric  acid,  caustic 
soda,  caustic  lime  or  ordinary  salt  solutions.* 
In  that  manner  all  organic  matter  including 
bacteria  and  inorganic  ̂ matter  suspended  in  the 
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water  arc  cntaiiKlcd  and  deposited  un  the  layer 
of  band  at  the  l>ottoni  of  the  basin.  The  bac* 
teria  and  colloidal  matter  mj  deposited  form  a 
coatinKi  or  him  over  the  surface  of  sand  im- 

pervious to  bacteria  and  other  suspended  mat- 
ter hut  not  so  to  water,  which  flows  rapidly 

through  it.  Many  devices  serve  to  faurilitate  tm 
operation  of  that  process  of  the  purification  of 
the  raw  river  waters,  which  are  the  source  of 
supplies  for  such  cities. 

Rapid  sand  hltration  operates  rapidly, 
owing  in  part  to  the  reverse  flow  of  water 
through  the  sand,  which  fiow  washes  away  the 
accumulation  of  coagulated  matter  and  bacteria 
into  the  drainage  pipes.  Several  hundred  cities 
are  using  this  process  for  the  purification  of 
tlieir  waters,  including  many  foreign  cities.  The 
bacteria  in  the  Polar  River  water  at  Bethman- 
galia,  India,  were  reduced  from  4,350  to  13  per 
cubic  centimeter. 

The  coiLstruction  and  operation  of  the  rapid 
sand  filtration  plant  at  Baltimore  will  suffice 
to  illustrate  that  process  of  purification  of 
water  supplies. 

Baltimore  formerly  obtained  its  water  supply 
from  Guni)Owdcr  River,  collected  into  Loch* 
Raven  and  from  Jones  Falls  collected  into  Loch 
Roland.  Both  sources  were  polluted  by  patho- 
pcnic  iKicteria,  including  B.  typhosi  and  B,  eoU 
communes  in  groat  quantities. 

Baltimore  still  obtains  its  principal  water 
snptily  from  the  new  impounding  reservoir  at 
I-och  Raven,  which  has  l»ecn  enlarged  by  a  new 
flam  48  f«»et  al)Ovc  the  bedrock.  The  water  is 
drawn  through  a  tunnel  12  feet  in  diameter 
into  I-ake  Montebello  and  from  that  lake 
it  is  pumped  through  a  venturi  meter,  an 
serator  gate  house,  head  house  with  tower 
80  feet  high  containing  chemical  storage 
bins,  a  mixing  l)asin,  coagulating  basins 
and  thence  to  the  filters.  The  design  involves 

the  handling  of  wash  waters  in  the  settling  res- 
ervoirs, a  drainage  system,  effluent  pipe  details, 

a  head  house,  a  pumping^  station,  a  baffle  mixing 
rhnmbcr,  two  coagulating  basins,  covered  fil- 

tered water  reservoirs  and  other  equipments. 
A  nine-foot  conduit,  recently  built,  connects 

the  Montcl>cllo  rcser\oirs  with  the  distributing 

system  at  Lake  Clifton.  Altogether  the  Bal- timore new  mechanical  filtration  plant,  also 

known  as  the  rapid  sand  filter,  at  Lake  Mon- 
tebello. has  32  units,  each  with  a  capacity  of 

4,000,000  gallons  daily. 
S,  The  disinfection  of  water  supplies  by 

various  chemicals.  In  1774  the  Swedish  chem- 
ist, Kari  Wilhelm  Schecle.  made  an  analysis  of 

manganese  dioxide  and  from  that  he  was  led 
to  the  discovery  of  chlorine.  Hydrochloric 
acid,  consisting  of  chlorine  and  hydrogen,  was 

isolated  by  J.  Priestly  in  1772.  Chlorine  de- 
pends upon  the  oxidation  of  that  acid,  whose 

s:ilts  are  known  as  chlorides.^  In  1800  chlorine 
was  used  as  a  disinfectant  in  France  and  In 
Kiigland  In  1854  it  was  used  in  London  to 
dcodoriie  sewage.  Another  chlorine  disinfect- 

ant was  Eau  de  Javelle  made  by  Percy,  near 
Paris  in  1702.  also  known  as  Labarraque  solu- 

tion, chloros  and  chlorozone.  according  to 
Joseph  Race  The  germicidal  nature  of  chlo- 

rine, howi-\er.  was  not  understood  until  after 
the  disanery  of  living  organisms  in  water. 
Experiments    were    made     with     chlorine    in 

France,  England,  Germany  and  in  the  United 
States.  In  1890  a  plant  was  erected  for  its 
manufacture  at  Bradford,  England,  and  in  1893 
one  was  erected  at  Brewster,  N.  Y.,  and  *clec- 
trozone*  was  apphed  to  the  sewage  then  pol- 

luting the  Croton  water  supply.  Dr.  A.  C 
Houston  of  London  is  said  to  be  the  first  lo 
apply  chlorine  to  the  purification  of  water.  The 
history  of  disinfectants  now  very  widely  and 
generally  used  is  given  to  show  the  slow  prog- 

ress made  in  the  evolution  of  such  agencies  for 
the  pijrification  of  water  supplies.  Had  chlorine 
been  in  general  use  within  half  a  century  after 
its  discovery,  the  appalling  mortality  in  London 
in  1854^  due  to  cholera,  and  in  Gennanv  in 
1892-93,  also  due  to  cholera,  might  have  been 
avoided. 

The  chemicals  now  in  tise  as  soch  disin- 

fectants are  Uquefied  chlorine  gas,  ̂ ■^i^— ■ hypochlorite  or  bleaching  powder,  sodimn 

hypochlorite,  copper  sulphate  in  minute  quanti- 
ties, sulphate  of  ammonia,  sulphate  of  iron, 

caustic  and  hydrated  lime,  carbonate  of  soda* 
chloramine  and  possibly  others  or  compoiuids 
of  some  of  these.  Most  of  these  germicides 
are  of  recent  discovery  and  their  application 
to  water  supplies  has  necessitated  the  renova* 
tion  of  most  of  the  water  plants  of  this  and 
other  countries.  Since  the  proposal  of  Webster 
in  1889  to  use  electrolysed  sea-water  as  a  (fis- 
infectant,  several  processes  have  been  utilised 
for  the  transmission  of  a  current  of  electridtj 
through  some  of  the  foregoing  and  other  sub- 

stances to  produce  coagulants  and  disinfectants. 
In  1859  James  Watt  discovered  flat 

hypochlorites  were  produced  by  the  electrolysis 
of  the  chlorides  of  alkalies  and  alkaline  earthiL 

Joseph  Race,  in  his  ̂ Chlorination  of  Water,* 
p.  106,  maintains  that  in  the  electrob-sis  *of  the 
solution  of  sodium  chloride,  the  chlorine  aay 
combine  with  the  sodium  hydrate  formed  1^ 
the  action  of  the  sodtum  on  the  water  to  fom 

soditmi  hypochlorite.  one-4ialf  of  the  chlorine 
produced  is  found  as  h^rpochlorite  and  the 
other  half  reforming  sodium  chloride.  .  .  . 
The  electrolytic  hypochlorite  method  ofhn 
some  advantages,  but  in  the  great  majority  of 
Slants  it  cannot  economically  compete  wiA 

leach.* 
Commercial  bleaching  powder  is  formed 

by  passing  chlorine  gas  over  slacked  lime.  It  is 
also  known  as  calcium  hypochlorite  and  as 
stated  by  Joseph  W.  Films  in  his  *  Water 
Purification.'  p.  3^.  consists  of  several  chemi* 
cals  formed  by  the  reaction  of  chlorine  mnd 
calcium,  such  as  calcium  oxychloride,  calciiai 
chloride,  calcium  chlorate,  calcium  hydroidd^ 
calcium  carl)onate.  calcium  sulphate,  oxides  of 
Na.K.Mg.Fe  and  Si.  and  moisture.  These  un- 
denro  reactions  resulting  in  the  evolution  of 
oxygen  which  is  set  free  and  is  destructive  of 
micro-organisms.  Ox>'gen  is  the  potenttti  en* 
crg>'  that  destroys  them. 

Calcium  h>'pochlorite  was  first  used  eHee- 
tivcly  in  this  country  to  purify  the  waters  of 
the  Benton  reser\-oir  at  Jersey  Gty  of  hnc- 
teria.  Since  that  it  ha<  been  and  is  still  ex- 

tensively used  as  a  disinfectant.  Its  germicidil 
inerg>'  is  <:aid  to  equal  ozone  as  an  oxydizing 
and  sterilizing  agent,  and  i^  much  cheaper  than 
ozone. 

H>i>ochlorite   of   sodium,   obtained   by  the 
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dectrolyns  of  salt,  has  some  advantages  over 
hypochlorite  of  calcium,  which  produces  sludge, 
that  clogs  orifices  and  is  dangerous  to  fish, 
when  dumped  into  running  waters. 

Joseph  Kace,  in  his  ̂ Chlorination  of  Water,^ 
p.  17,  says  that  ̂ n  dissolving  bleach  in  water 
the  first  action  is  the  decomposition  of  calcium 
oxjrchloride  into  an  equal  number  of  molecules 
of  calcium  hypochlorite  and  calcium  chloride.^ 
At  page  20  he  says:  ̂ The  addition  of  small 
quantities  of  sodium  chloride  (0.1  per  cent)  in- 

creases the  hydrolysis  of  bleach  solutions  btit 
much  larger  quantities  tend  to  the  opposite  di- 

rection ....  Sodium  chloride  in  the  absence 
of  hypochlorites  was  found  to  have  no  influ- 

ence upon  the  viability  of  B.  coli  in  water.^ 
Bleaching  powder  is  one  of  the  most  effi- 

cient germiadal  agents.  The  neutralizing  chem- 
ical for  an  overdose  of  bleaching  solution  is 

sodium  thiosulphate  at  one-half  the  amount  of 
the  former. 

F.  Raschig,  Samuel  Rideal  and  Joseph  Race 
have  developed  the  new  germicide,  known  as 
chlonunine  (NHaQ),  formed  bv  adding  am- 

monia to  bleaching  solution,  which  increases  the 
germicidal  action  of  the  latter.  Joseph  Race 
has  stated  that  from  numerous  experiments  he 
concluded  that  the  most  efficient  proportion  of 

the  compound  was  two  parts  by  weight  of  chlo- 
rine to  onepart  by  weight  of  ammonia.  Consult 

Race,  J.,  Chlorination  of  Water >  (p.  118). 
On  a  recent  inspection  of  the  operation  of 

the  chloramine  process  at  Ottawa,  the  author 
learned  that  the  after-growth  noted  after  the  use 
of  hypochlorite  in  some  plants  amounting  to  20,- 
OOO  bacteria  per  cubic  centimeter  has  been  elimi- 

nated and  that  the  B,  coli  communes  had  been 
nearly  all  destroyed.  Race  reported  that  similar 
results  followed  the  application  of  chloramine 
at  the  Capitol  Hill  reservoir  in  Denver,  where 
bacteria  dropped  from  15,000  to  10  per  cubic 
centimeter.  It  is  important  to  the  health  of  a 
communis  that  some  process  be  adopted  that 
will  ehnunate  or  destroy  pathogenic  bacteria, 
so  that  less  than  100  bacteria  per  cubic  centi- 

meter survive  whatever  process  of  purification 
that  community  may  adopt.  Otherwise,  its 
water  supply  is  not  of  that  degree  of  purity 
which  hygienic  standards  require  for  potable 
uses.  Sudi  standards  have  been  greatly  raised 
in  the  last  half  century,  and  no  enhghtened 
community  would  be  suffered  to  use  such  water 
supphes  as  were  in  ̂ neral  use  before  the 
nature  and  characteristics  of  the  micro-organ- 

isms in  such  waters  were  discovered  and  par- 
tially understood.  Therefore  the  modem  proc- 
esses for  Uie  purification  must  be  efficient,  and 

to  be  so  they  must  conform  to  scientific  stand- 
ards. Communities  will  not  be  permitted  longer 

to  provide  water  laden  with  pathogenic  mi- 
crobes, and  if  any  one  of  the  foregoing  processes 

of  purification  fail  to  eliminate  or  destrov  such 
organisms,  then  it  ought  to  be  superseded  by 
the  installation  of  a  more  efficient  process,  as 
was  done  at  Ottawa  bv  the  substitution  of  the 
chloramine  in  nlace  of  liquid  chlorine. 

Lieutenant  Nesfield  ox  the  Indian  Medical 
Service  is  said  to  have  used  liquid  chlorine 
gas  as  a  disinfectant  of  water  in  1903.  Since 
1910  liqnified  chlorine  sas  has  been  used  in 
several  cantonments  of  the  United  States  army 
and  at  Wilmin^on,  Philadelphia,  Brooklyn, 
New  York  and  in  many  other  places.  On  the 
Western  Front  during  the  Great  World  War 

it  was  successfully  applied  by  means  of  liquid 
chlorine  machines.  The  Dunwoodie  chlorin- 

ating plant  for  New  York  City  has  a  daily 
capad^  of  400,000,000  gallons.  The  chlorine 
gas  is  introduced  into  the  water  in  the  aqueduct 
as  it  leaves  the  Kensico  reservoir  to  ensure 
practical  sterilization  of  the  water  before  it 
reaches  the  city  of  New  York.  This  process 
has  some  advantages  over  the  hypochlorite  or 
ozone  process,  though  there  is  danger  of  injurv 
to  operators  from  leakages  of  the  gas,  which 
is  injurious  to  the  lungs  and  deadly  if  inhaled 
in  concentrations  of  .06  per  cent.  The  rela- 

tive efficiency  and  cost  of  installation  of  these 
several  processes  are  usually  considered  be- 

fore any  one  is  installed.  Recently  halazone 
(CltNOiS  aH4  COOH)  has  been  found  to  be 
an  efficient  chemical  for  sterilizing  heavily 
polluted  waters. 

6.  The  Application  of  (a)  Ozone,  or  (b) 

Ultra  Violet  Kays  of  Light — (a)  •Ozone  is 
produced,^  says  Allen  Hazen  in  his  ̂ Qean 
\yater  and  How  to  Get  It,>  f,  101,  «by  the 
discharge  of  high-tension  electncity  throu^  air 
under  certain  conditions.  The  air  is  afterward 
pumped  through  the  water  to  be  treated  or 
otherwise  the  water  is  showered  downward 
through  towers  in  which  the  ozonized  air  is 
circulated.^  Ozone,  being  a  modification  of 
oxygen,  is  a  more  active  oxidizing  agent  than 
oxygen  and  is  a  powerful  disinfectant  There 
are  many  devices  for  the  application  of  ozoned 
air  to  the  purification  of  water,  but  the  process 
is  equally  efficient  but  more  expensive  than  the 
apphcation  of  the  chemicals  hereinbefore  de- 

scribed. The  De  Frise  system  at  Saint  Maur 
gives  satisfaction  in  sterilizing  the  Marne  water 
after  sedimentation  and  filtration.  Sanitary 
commissions,  health  authorities  and  specialists 
have  extensively  experimented  with  it  in 
Europe  and  found  ozonized  air,  when  properly 
applied,  was  destructive  of  bacteria  in  water. 
The  application  of  the  ozonized  air  produced 
by  the  ozonizers,  of  which  there  are  several  in 
use.  such  as  the  large  plant  of  128  Siemens 
ana  Halske  ozonizers  at  Petrograd,  with  five 
sterilizing  towers,  is  as  follows: 

The  ozonized  air  enters  the  bottom  of  water 
towers  and  is  absorbed  by  the  water  as  it  de- 

scends through  the  layers  of  gravel  in  some 
and  sieves  in  other  towers  after  the  water  ̂ s 
first  passed  through  sedimentation  and  pre- 

liminary sand-filter  basins.  Such  water  as  it 
enters  the  sterilizer  may  still  contain  several 
hundred  bacteria  per  cubic  centimeter.  The 
pathogenic  bacteria,  such  as  typhoid  and  cholera 
microbes,  are  destroyed  by  ozonized  air,  though 
the  more  hardy  and  harmless  ones  may  escape 
destruction.  In  die  higher  towers,  the  steriliz- 

ing ozonized  air  is  injected  at  several  levels, 
as  at  Ginnekin,  Holland,  where  all  pathogenic 
bacteria  are  destroyed.  The  process  is  more 
costly  than  the  hypochlorite  process,  but  it  has 
been  pronounced  by  an  English  expert  as 
*ideal.*  It  is  in  use  in  Brussels,  Ginnekin, 
Paris,  London,  Berlin,  Petrograd,  Florence, 
Chartres,  Nice^  Saint  Maur,  Wiesbaden, 
Paderborn  and  m  many  other  European  cities, 
and  at  one  plant  in  Philadelphia  and  in  Ann 
Arbor,  Herring  Run,  Md.,  and  a  few  other 
places,  but  it  is  not  at  present  extensively  used 
m  America.  It  has  some  advantages  over  the 
chlorine  processes.  The  Otto  process  in  use  in 
Nice  purifies  5,000,000  gallons  daily.    Its  general 
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use  in  Europe,  after  most  thoroup;h  tests  as  to 
its  efficiency,  may  result  in  its  more  g:enornl 
use  in  America. 

(h)  Ultra-violet  rays  of  light.  One  of  the 
recently  discovered  processes  for  the  destruc- 

tion of  pathogenic  bacteria  is  the  application  of 
ultra-violet  light  to  the  How  of  water  through 
Humes,  so  that  the  organisms  arc  exposed  to 
the  concentration  of  its  rays.  Several  ultra- 

violet ray  sterilizers  have  been  devised  and  suc- 
cessfully used  in  the  rapid  destruction  of 

bacteria.  It  was  demonstrated,  by  experiments 
made  by  Henri  Hclbronner  and  others  at 
Sorbonne  University  in  Paris,  that  lacteria  can- 

not long  endure  the  direct  ultra-violet  rays  of 
three  ten-thousandths  of  a  millimeter  in  Icn^h. 
American  tests  have  shown  that  it  required 
only  one-twentieth  of  a  second  to  kill  bacteria 
with  such  rays,  hut  thiy  must  not  be  inter- 

cepted by  susjK'ndc'd  organic  matter  in  the 
water.  It  is,  therefore,  necessary  that  the  water 
be  rid  of  turbidity  before  applying  the  ultra- 

violet ray  process  to  its  sterilization,  for  Dr. 
Von  Rcckhng- Hansen  declared  that  it  is  the 
light  and  not  chemical  reaction  that  produces 
the  germicidal  results.  Ultra-violet  ray  tests 
made  at  Luneville,  France,  on  water  containing 
60,000  germs  per  cubic  centimeter  reduced  the 
number  to  10  germs  per  cubic  centimeter  and 
destroyed  all  B,  coli  The  death  rate  of  70  to 
160  of  typhoid  fever  also  became  negligible. 
Since  devastations  of  the  Great  World  War 
began,  the  water  supply  of  northern  France 
has  been  contaminated  at  the  rate  of  4,600 
putrescent  bacteria  and  1,000  D.  coli  per  cubic 
centimeter  and  they  may  go  on  for  years  in 
an  increasing  ratio,  m  consequence  of  the  count- 

less burials  and  pollution  of  the  underground 
waters  of  the  war  zone.  The  Quartz-Mercur>' 
lamp  is  sometimes  used  to  produce  ultra-violet 
ra^'s  fr)r  the  sterilization  of  water.  That  process eliminated  nearly  all  the  bacteria  from  tne  raw 
Durance  river  water  at  Marseilles. 

7.  By  Sterilization. —  PuriBcationisalso  gen- 
erally etlcctcd  by  sterilization,  which  is  used  in 

(•(injunction  with  several  of  the  processes  al- 
ready mentioned.  Bv  reason  of  the  various 

clicmicals  used  and  their  germicidal  action  on 
micro-organisms,  irrespective  of  the  other 
a).;encies  employed,  too  much  attention  cannot  be 
givin  to  the  process  of  sterilization. 

In  recent  years  some  public  water  supplies 
have  been  purified  by  sterilization,  where 
sewage  bacteria  now  known  as  anarohic  spore- 
forming  bacilli,  including  B.  arogenes  capsul- 
alus,  li.  cntvritidis,  or  li.  sporoyenes  and  B. 
stri'ptocifcci  were  present.  Active  agents  were 
necesNary  to  de.stroy  them.  The  lias  ins  or  reser- 

ve irs  wlure  the  process  of  sterilization  is  in 
I ijn  ration  mu>t  be  cleansed  two  or  more  times 
a  (l.iy 

111  \^)2,  the  Knglish  employed  calcium  hypo- 
(hl'iriu-  to  (li^^infect  si-w.-ige.  In  the  following 
\<:ir  ilu-  AiniTicaii  TtiMic  Health  .Association 
iii-ti!iiineti(lc(l  its  ii>c  ;is  a  disinfectant.  It  was 
known  in  IS' '2  that  hypochlorites  were  efficient 
\vater  »»tfri»i/iT>.  hi  IS'>7  they  were  first  u>ed 
ai  M.iitUtoiir.  MnulatMl,  to  purify  ii>  water  sup- 

ply, aittr  a  typli"i<I  r]ii«U'mir.  In  V.KW  they 
urrc  a])plit<l  (o  «l;->i!iU-(-t  the  wati T  pipes  in 
I.oiniuii.  Tlunaflir  ility  lanu-  into  qnite  gen- 

eral ii>^(-  ill  this  and  otlpT  countries.  Hypo- 
chlorite uf  lime  and  li>pochlurite  of  »tida  are 

the  principal  chemicals  used.  Where  hypo- 
chlorite of  lime  is  used  its  solutions  are 

thoroughly  mixed  with  the  raw  water  in  the 
proportion  of  5  to  10  pounds  of  the  powder 
to  1,000,000  gallons  of  water,  which  is  destruc- 

tive of  such  pathogenic  germs  as  typhoid, 
cholera  and  other  bacilli.  The  objection  to  this 
chemical  is  that  a  sludge  is  formed,  which 
interrupts  the  flow  through  the  orifices  and  is 
also  injurious  to  aquatic  life,  when  deposited 
in  fresh  waters.  Hypochlorite  of  soda,  elec- 
trolytically  produced,  is  somewhat  more  de- 

structive of  pathogenic  bacteria  than  hypo- 
chlorite of  lime.  It  is  not  difficult  to  produce 

and  does  not  form  sludg^e.  The  hypochlorites, 
however,  arc  not  a  substitute  for  filtration,  but 
rather  additional  agencies,  that  may  be  used  to 
ensure  complete  destruction  of  inthogcnic 
germs.  Some  spore- forming  bacteria  in  water 
arc  not  pathogenic  and  not  all  of  these  are 
destroyed,  because  they  are  hardy  and  not  af- 

fected by  any  of  these  chemicals,  when  in  inch 
small  proportions  as  not  to  affect  the  water 
deletenously,  but  made  sufficiently  active  to 
destroy  pathogenic  fjferms.  which  are  less  hardy. 
Many  cities  in  this  and  in  other  countfics 
use  the  hypochlorite  processes  in  connectioa 
with  sedimentation  and  filtration. 

Francis  F.  Langley  reported  (AmerUmit 
Journal  Public  Health,  4  Dec.  1914)  that  two 
billion  gallons  of  water  per  day  were  being 
treated  with  bleaching  powder,  or  chlorine  gas 
As  already  stated,  liquid  chlorine  being  the 
liquification  of  chlorine  gas,  produced  1^  the 
electrolysis  of  sodium  chloride  in  the  manufat- 
ture  of  caustic  soda,  is  also  used  to  steriliM 
water  supplies.  There  are  several  devices  for 
applying  the  gas,  which  is  eliminated  from  the 
liquid  by  heat,  to  the  tanks  of  water  to  be 
treated.  The  gaseous  vapor  is  diffused  thronitk 
the  water  and  destroys  the  pathogenic  geran. 
Some  of  the  chlorinated  water  so  sterilized  la 
the  tower  of  Wilmington  contained  only  froB 
6  to  50  bacteria  per  cubic  centimeter.  Liqoid 
chlorine  is  one  of  the  sterihzmg  agencies  used 
in  Chicago  Stock  Yards,  at  Philadelphia,  Pa, 
Saint  Louis,  Mo.,  Trenton  and  \ewar1c  N.  J., 
Cincinnati,  Ohio.  Niagara  Falls  and  OssimaK 
N.  Y.,  Hartford  and  Stamford.  Conn.,  Saint 
Catherines  and  other  places  in  Canada  and  at 
Honolulu,  Hawaii,  ana  elsewhere. 

The  f  errochlorine  process  of  sterilizatioD  has 
been  tested  in  Paris  and  found  to  be  an  effi- 

cient bactericide,  though  on  account  of  its  cost 
it  is  not  in  general  use.  Another  steriliiti^ 
chemical  was  proposed  in  the  form  of  copper 
sulphates,  but  that  has  not  been  generAy 
adopted.  It  was  proposed  as  a  sterilising 
process  to  dispose  of  microscopic  organisms. 
The  research  work  of  the  Bureau  of  Plant 
Industry  of  the  United  States  Department  of 
Agriculture  IX  D.  Jackson  in  his  work  on 
*  Odors  and  Tastes  of  Surface  Waters,^  and 
especially  George  C.  Whipple,  department  ta^ 
neer  under  the  Hurr-Henng-Frecman  CommA- 
sion,  on  the  A<lcliti(inal  Water  Supply  of  New 
York  (jty.  and  others  have  called  attention  to 
'a\kx,  and  sPvrC'fttrminQ  diaiomacctt  (dtoiomi). 
or  bacilhifieur.  now  classified  as  vegetative  or- 
KMtii^nis,  vaiAini;  in  diameter  from  one  thou- 
santhli  of  a  millimeter  to  one  millimeter 
Several  species  of  these  microscopic  organ 
i^ms  are  found  in  fresh  waters.    Several 
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<.t'  Anopheles  have  been  localized  in  the  waters 
of  Alabama,  South  Carolina  and  North  Caro- 

lina by  Dr.  H.  R.  Carter  and  others  of  the 
United  States  Public  Health  Service.  Anopheles 
are  the  cause  of  malaria.  Mosquito-eating  fish 
are  being  introduced  to  rid  such  waters  of  the 
Anopheles  larvae. 

Ur.  Zacharias  has  identified  the  animalcula 
known  as  ftagellata,  which  multiply  rapidly  and 
discolor  surface  waters.  Rhisopods,  including 
amoebee,  difflugia  and  other  genera;  and  tti- 
fusoria  which  are  the  highest  type  of  Protozoa, 
arc  also  microscopic.  Some  are  free-swim- 

ming and  others  attached  animalcula.  They  exist 
in  countless  colonics  and  some  of  them  are  in- 

ternal parasites.  These  infest  reservoirs  and 
other  potable  waters.  The  larvae  of  chirono* 
mus  are  found  in  upper  layers  of  sand  of  water- 

works in  great  colonies.  Green  and  blue  algce 
known  in  Germany  as  ̂ water  t)lossoms,* 
sooglcea,  beggiatoa  and  innumerable  other 
micro-organisms  infest  waterworks,  form  slimy 
organic  patches  and  undergo  putrefactive 
changes.  These  decompose  and  produce  odors 
and  give  water  an  unpleasant  taste.  Georae  T. 
Moore  and  Dr.  Karl  F.  Kellcrman  of  the 
United  States  Department  of  Agriculture 
recommended  the  use  of  copper  sulphate,  but 
that  does  not  always  destroy  all  the  typhoid 
badlli  and  is  a  dangerous  chemical  to  use,  ex- 

cept in  the  smallest  quantities,  and  when  so 
used  it  is  less  efficient  than  the  chlorides. 
Therefore  it  has  not  come  into  general  use. 

Nearly  all  the  processes  of  sterilization  are 
of  recent  discovery  and  those  in  genera]  use 
are  ridding  potable  waters  of  most  of   their 
Ethogenic  bacteria.  Prior  to  their  discovery 

If  a  century  ago,  they  were  the  causes  of 
e|Mdemics  that  wasted  away  communities  and 
historians  referred  to  them  as  pestilences  and 
plagues.  It  may  be  assumed  that  polluted  water 
has  destroyed  as  many  human  lives  as  the  wars 
of  all  the  ages. 

Progressive  nations  are  fast  coming  to 
realize  that  impure  water  is  one  of  the  greatest 
known  menaces  to  health  and  to  life  itself.  In 
this  modem  era  the  researches  of  scientists  and 
experiments  by  health  authorities  have  demon- 

strated that  most  pathogenic  bacteria  and  nearly 
all  tiying  organisms  in  surface  and  other 
vaten  may  he  eliminated  therefrom  and  all 
such  waters  may  be  made  safe  for  potable 
and  an  other  uses. 

Communities  are  no  longer  limited  to  1ake.«, 
momitain  streams,  springs  and  other  ground 
sooroes  for  their  water  supply,  hut  may  draw 
raw  water  from  rivers,  streams,  lakes  and 
ponds  provided  such  waters  be  treated  •l)y  some 
of  the  processes  heretofore  mentioned,  that  will 
render  such  waters  pure  and  wholesome,  as  is 
being  done  by  scores  of  cities  in  this  and  other 
countries.  The  water  supply  of  a  community 
is  now  largely  a  matter  of  purification,  and 
while  turbid  or  bacteria-laden  waters  are  not 
desirable  on  account  of  the  expense  involved 
in  carr3Hng  on  the  processes  of  purification, 
still  if  other  adenuate  sources  be  not  avail- 

able, river  and  other  surface  waters  may  be 
made  safe  for  potable  purposes.  Thus  it  is 
possible  for  communities  to  ohtain  their  supply 
from  nearby  surface  waters. 

The  Hudson,  the  Ohio,  the  Mississippi,  the 
Niagara,  the  Saint  Lawrence,  the  Thames,  the 

Seine,  the  Rhine,  the  Rhone,  the  Elbe,  the 
Danube,  the  Volga,  the  Nile,  the  Ganges,  the 
Irrawaddy,  the  Yangtse-Kiang  and  scores  of 
other  rivers,  as  well  as  the  Great  Lakes  in 
North  America,  the  British,  Swiss,  Italian, 
African  and  innumerable  other  lakes  are  the 
sources  of  the  water  supply  for  millions  of 
population.  When  such  waters  are  scientifically 
treated  by  some  of  the  processes  hereinbefore 
described,  they  are  safe  and  palatable.  The 
importance  of  preserving  all  such  surface 
waters  from  artincial  contamination  has  led  to 
the  enactment  of  many  laws  to  prevent  such 
contamination.  In  America  and  Europe  water 
supply  authorities  are  usually  empowered  to 
acquire  catchment  areas  and  in  some  instances 
large  parts  of  watersheds  to  prevent  artificial 
contamination  as  well  as  to  procure  additional 
sources  as  has  been  done  by  New  York  City  in 
acqiiiring  the  Catskill  watershed  and  certain 
British  cities  in  acquiring  large  additional  areas 
to  ensure  wholesome  water  supplies.  Rather 
slowly  the  public  conscience  is  being  enlightened 
and  awakening  to  the  dangers  of  the  contami- 

nation of  water  supply  sources,  in  |>ermitting 
the  inflow  of  sewage,  effluents  from  industrial 
plants,  gas  refuse,  chemical  works  and  other 
artificial  wastes,  all  of  which  pollute  and  render 
waters  noxious  in  their  natural  state.  Most  of 
these,  however,  are  susceptible  of  such  treat- 

ment as  to  ensure  their  wholesomeness  for 
potable  purposes. 

The  introduction  and  general  adoption  of 
scientific  processes  for  the  purification  of  water 
for  municipal  and  domestic  purposes  herein- 

before described  and  others  have  necessitated 
the  discontinuance  of  the  use,  or  the  demolition 
of  many  old  and  the  installation  of  many  new 
waterworks  in  this  and  other  countries.  The 
needs  of  each  community  and  the  physical  con- 

ditions of  the  territory  of  each  whence  its  supply 
must  come,  as  well  as  the  water  sources  them- 

selves, become  matters  of  public  investigation 
and  of  scientific  study.  This  was  demonstrated 
in  the  undertaking  on  the  part  of  the  city  of 
Nov  York  to  obtain  its  additional  water  sup- 

ply, commencing  in  18%  and  continuing  for  20 
years  or  longer.  Such  progress  has  been  made 
in  the  scientific  treatment  of  water  for  mu- 

nicipal purposes,  that,  in  addition  to  a  score  or 
more  of  processes  for  its  purification  in  most 

any  state,  its  acidity'  may  be  neutralized,  as  at 
Mossley,  England,  it  may  be  softened  by  any 
one  of  several  processes,  or  it  may  be  hardened 
and  it  may  he  deferrized  as  in  Germany  to  get 
rid  of  the  microscopic  crenothrix  and  other 
bacteria  absorbing  iron  into  their  tissues  and 
closing  water  mains. 

In  all  these  matters  conditions  differ  and  it 
is  necessary  to  specialize  in  the  treatment  of 
each  municipal  water  supply.  No  two  arc 
identical,  unless  they  form  parts  of  the  same 
system,  as  now  does  the  supply  for  several 
boroughs  of  New  York  City,  when  the  same 
general  principles  may  apply,  as  to  the  collec- 

tion, purification  and  distribution  of  water  for 
such  boroughs.  But  in  most  cases,  each  supply 
must  be  studied  independently  of  all  others 
and  provided  for,  with  special  reference  to  its 

peculiar  characteristics,  whic*h  are  as  variable 
as  earth's  watersheds. 

Removal  of  the  Salts  of  Calcium,  Magne- 
sium,  Iron  and  Manganese.— In   some  well 
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and  other  ground  waters  such  minerals  as 
salts  of  calcium,  magnesium,  iron  and 
manganese  are  found  in  solution.  An  ar- 

tificial zeolite,  known  as  ̂ Pcrmutit,*  was  pro- 
duced by  Dr.  Richard  Cans  and  is  used  to  rid 

water  of  its  calcium  and  magnesium.  Caustic 
soda,  the  silica  of  sodium,  barium  carbonate 
and  other  chemicals  are  also  used  for  that  pur- 

pose. The  Rcisert  zeolite  and  other  water 
softeners  are  in  use  in  this  and  other  coun- 

tries. C.  P.  Hoover  and  R.  D.  Scott  in  Ohio. 
R.  N.  Kimmard,  Dr.  Edward  Bartow,  Samuel 
A.  Greeley,  Francis  G.  Wickware  and  others 
have  written  on  the  subject  of  water  softening 
by  the  'Permutit*  or  other  processes.  There 
is  a  large  plant  for  softening  at  WinnepesL 
Canada,  and  smaller  ones  at  Oberlin,  Ohio,  and 
elsewhere  in  the  United  States. 

The  extraction  of  iron  and  manganese  has 
also  been  studied  by  Dr.  Gans,  M.  S.  Apple- 
baum.  Dr.  H.  Luhrig,  Frank  £.  Hale,  K.  S. 
Weston,  F.  C  Amsbary  and  others.  Plants  for 
deferrization  of  water  have  been  installed  at 
Middleboro,  Mass.,  at  Rotterdam,  at  Dresden, 
Breslau  and  Hamburg  in  Germsuiy  and  else- 

where. The  process  is  described  in  the  reports 
of  those  specialists  and  is  generally  effective  in 
eliminating  those  minerals  from  such  waters, 
though  there  mav  remain  in  water  pipes  the 
crcnaikrix,  cladothrix,  clonolhrix,  chlamydothrix 
and  ffollionella  oi^^anisms  that  nourish  in  such 
soluttons.  Karl  Kraepclin  found  60  species  of 
animalcula,  infesting  the  water  pipes  of  Ham- 

burg and  Imown  as  *pipe  moss*  comprising 
sponges,  spongUla  fluvialiiis  and  lacustris,  mo- 
lusca,  snails,  'water  lice,*  asellus  aquatkus, 
*  water  crabs*  {Cammarus  pulcx)  and  other 
species.  Rotterdam,  Boston  and  Brooklyn  have 
encountered  troublesome  growths  in  their  water 
pipes. 

Minor  Procestet.— Some  of  the  minor 
processes  of  purification  involve  the  use  of  the 
small  medumical  filters,  consisting  of  small 
basins  of  layers  of  sand,  over  whicn  gelatinous 
films  of  aluminum  hydrate  are  found.  Water 
passes  through  these  rapidly  and  the  bacteria  are 
caught  in  gelatinous  material  and  removed. 
Such  filters  are  used  to  clarify  muddy  waters 
during  f  relets  and  in  limited  areas,  where  suffi- 

cient land  cannot  be  economically  obtained  for 
sedimentary  and  the  slow  sand  filter  beds. 
There  are  several  hundred  in  use  in  America. 
Where  properly  constructed  and  operated,  satis- 

factory results  are  obtained,  but  they  must  be 
cleansed  twice  or  more  times  a  day  and  the 
chemicals  used  in  sterilization  are  expensive. 
Several  such  filters,  including  the  Candy  and 
Reisert  types,  are  in  successful  operation. 

Tlie  Lawrence  filter  £rst  installed  in  the 
United  States  was  the  forerunner  of  other 
mechanical  filters,  that  have  proved  quite  effi- 

cient in  purifyinff  mtmicipal  water  supplies. 
Porcdain  Futert. —  Prof.  Louis  Pasteur 

and  odiers  have  suggested  porcelain  and  baked 
inftisorial  earth,  a^  additicmal  safeguards,  but 
the  necessity  of  their  frequent  sterilization 
and  the  cost  of  such  filters  render  them  im- 
Sracticable  for  general  water-supply  purposes, lacterioloffists  now  contend  that  microbes  are 
{propagated  in  and  arc  not  eliminated  by  porce- 
ain  filters.  There  are  other  minor  processes  for 
the  purification  of  water,  such  as  granular  bed 
filters,  charcoal  filters,  porous  wall  filters  Berke- 

feld  system,  Maignen  method  and  the  boiling 
of  water.  None  of  these  processes  are  efficient 
in  disposing  of  all  the  jpatfaoeentc  bacteria. 
Some  of  these,  such  as  B,  anikracis  and  its 

spores,  B.  typhosus  and  others,  arc  very  per- sistent and  hve  a  long  time  in  water.  H.  D. 
Fisher,  Prof.  John  Tyndall  and  French  and 
German  bacteriologists  have  insisted  that  the 
boiling  of  water  at  212*  F.  does  not  destroy 
the  spore-bearing  bacteria,  though  it  may  and 
does  destroy  many  other  spedes. 

CoLUDcnoN,  Impounding  and  Distkibution  or 
Water  Supplus. 

In  the  o^lection,  impounding  and  distribu- 
tion of  water  for  water-supply  purposes,  a 

few  S3rstems  will  suffice  to  illustrate  how  many 
operate.  As  already  stated,  many  communities 
obtain  their  supplv  from  grotmd  waters  by 
means  of  wells  and  spring^ 

Batavia  in  the  East  Indies,  notorious  for  its 
unhealthfulness,  stmlies  iU  240^000  inhabitanu 
from  ordinary  wells.  Many  grobnd  waters  are 
polluted  by  surface  waters. 

Amsterdam  derives  its  supply  from  open 
canals  containing  the  waters  collected  from  sand 
dunes  and  also  from  the  river  Vccht.  Such 
waters  are  filtered.  Antwerp  derives  its  sup- 

ply from  polluted  river  water,  which  is  treated 
and  also  filtered. 

Rotterdam  obtains  its  supnly  from  Maas 
(Rhine),  which  is  then  filtered. 

Maffdebnrff  and  Altona  obtain  their  so^ 
plies  from  tne  Elbe,  which  are  treated  and 
filtered.  Breslau  obtains  its  supply  from  the 
Oder,  Budapest  from  the  Danube,  Petrograd 
from  the  Neva,  and  Warsaw  from  the  Wetdn 
sel  River.  All  such  raw  waters  are  filtered 
and  some,  or  all  of  them,  treated  with  germi- 

cidal disinfectants. 
Constantinople  obtains  its  supply  from 

streams,  springs  and  forest  catchment  areas, 
where  the  waters  are  collected  in  impounding 
reservoirs  and  conducted  in  aqueducts  to  the dty. 

Damascus  obtains  its  supply  from  the  Abana 
River  throu^  conduits,  which  also  convey 
water  for  power  purposes.  See  Syria  in  artkle 
on  Rainfall. 

Jerusalem  obtains  its  water  from  ̂ rings, 
dstems  and  pools,  fed  by  conduits  bringiiig 
water  from  Ain  Saleh  and  other  distant 
springs.  Water  from  the  Virgin  Fountain 
flows  through  a  ttmnd  to  the  Pool  of  Siloam. 

In  Phomida  near  Tyre  were  waterworks* 
consisting  of  towers,  into  which  the  artesian 
well  waters  flowed  upward  to  a  height  of 
20  feet  or  more  above  ground.  Those  waters 
were  then  conducted  into  reservoirs  for  the 
supply  of  that  andent  port 

Berlin,  Germanv,  obtains  most  of  its  water 
from  deep  boreholes  near  die  shores  of  Lake 
Tegel,  an  expansion  of  the  Havel  River,  and 
from  Lake  lluggel,  one  of  the  expansions  of 
the  Spree.  Th^  contain  some  iron  in  sdn* 
tion,  as  do  most  ground  waters  of  Germany. 
It  also  obtains  part  of  its  stinil^  from  weBs, 
since  it  has  succeeded  in  eliminating  iron  from 
its  ground  waters. 

The  Spree  was  said  to  contain  2,5001,000  more 
bacteria  per  cubic  centimeter  below  Berlin 
than  it  contained  alK)ve  Berlin. 

In  1878  cratotkrix  was  found  in  the  raw 
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water  of  the  Spree  and  in  wells  at  Charlotten- 
burg.  Dr.  Richard  Gans'  new  method  and  Herr 
Piefke's  process  were  used  to  eliminate  the iron  and  the  bacteria,  such  as  crenothrix  and 
other  micro-organisms  dependent  thereon.  There 
are  60  or  more  sand  filters  with  an  aggregate 
area  of  35  or  more  acres  and  other  processes 
used  to  purify  daily  66,000,000  gallons  of 
water  which  is  pumped  into  the  city.  The 
bacterial  reduction  in  1900  was  from  896  to 
27  per  cubic  centimeter  in  Muggelsee  Works 
and  from  345  to  22  per  cubic  centimeter 
in  the  Tcgcler  Works.  There  the  death 
rate  from  typhoid  fever  and  other  diseases 
traceable  to  pathogenic  bacteria  is  low.  A 
new  testing  station  of  its  water  supply  and 
sewage  disposal  is  maintained  in  Berlin.  In 
1911  Berlin  daily  consumed  22  gallons  for  each 
of  its  2,200,000  inhabitants.  One  of  the  most 
extensive  plants  in  (Germany  for  removing 
iron  from  ground  water  is  that  at  Erlenstegen 
for  removing  the  iron  from  the  ground  water 
supply  of  Nuremberg.  Munich  obtains  its  water 
supply  chiefly  from  spring  and  infiltration  gal- 

leries constructed  in  the  layers  of  sand  and 
gravel  in  the  western  slopes  of  the  Alps.  Those 
galleries  of  concrete  in  some  parts  intercept 
the  flow  of  ground  waters.  The  water  so  col- 

lected is  conducted  to  the  city,  which  in  1911 
consumed  daily  57  gallons  for  each  of  its  571,- 
OOO  inhabitants. 

Hamburg  obtained  its  water  from  the  river 
Elbe  and  prior  to  the  epidemic  of  Asiatic 
cholera  in  1892,  that  water  was  unfiltered.  In 
1893  a  municipal  filtering  plant  was  installed. 
Later  a  deferrization  plant  was  also  installed 
there.  In  1913  Hamburg  daily  consumed  37 
gallons  for  each  of  its  977,000  inhabitants. 
Double  filtration  is  employed  in  Altona,  Bremen 
and  Schiedam. 

Vienna  obtains  its  supply  of  pure  water 
through  masonry-arched  aqueducts,  whose  in- 

terior measurements  are  0.84  by  0.93  meters 
from  springs  913  feet  and  1,196  feet,  respec- 

tively, above  sea-level  and  about  400  feet  to  600 
feet  above  distributing  reservoirs  in  the  city 
and  from  ground  waters  in  the  Schneeberg 
region  59  miles  distant  in  the  Alps,  and  from 
other  springs  and  the  Salza  River,  114  miles 
distant  These  are  gravity  sjrstems.  but  in  the 
city  some  pumping  is  necessary  to  nil  the  high- 

est ser\'icc  reservoirs  about  550  feet  above  sea- 
level.  Since  its  introduction  and  the  use  of 
sterilizing  agencies  typhoid  has  nearly  disap- 

peared. Such  Alpine  sources,  however,  are 
quite  devoid  of  pathogenic  bacteria.  In  1914 
Vienna  consumed  25  gallons  per  day  for  each 
of  its  2,066,000  inhaBitants. 

Rome  for  centuries  has  obtained  its  water 
supply  from  the  Tiber  and  springs  along  its 
left  b^nk  and  later  from  such  Apennine  sources 
as  the  Ap^ia,  the  Anio  Vetus,  Aqua  Tepula  and 
Lacus  Alsietinus  and  from  such  springs  as  fed 
the  Aqua  Virgo^qua  Marcia  and  Aoua  Claudia 
and  from  the  Rlvus  Herculancus.  The  Aquia 
Trajana  drew  its  waters  from  springs  west  of 
Lacus  Sabatinus,  whose  polluted  waters  con- 

taminated those  of  the  aqueduct  Aqua  Alex- 
andrina  drew  its  waters  from  springs  that  now 
supply  Aqua  Felice.  The  Aqua  Marcia  drew 
its  waters  from  numberless  springs,  discovered 
hy  Marcius  in  145  b.c.  Most  of  the  longer 
aqueducts  were  partially  subterranean  and  some 
have  entirely  disappeared. 

From  ̂ The  Aqueducts  of  Ancient  Rome,* 
by  John  Henry  Parker,  the  following  important 
facts  are  derived  as  to  the  water  supply  of 
Rome,  one  of  the  problems  for  engineers  to solve. 

In  the  time  of  Nerva  and  Trajan  from  94  to 
107  A.D.  Sextus  Julius  Frontinus  was  water 
commissioner  of  Rome  and  has  left  a  report 
of  some  of  its  remarkable  works.  At  that  time 
he  says  nine  aqueducts  entered  the  city,  namely, 
(i)  Aqua  Appia;  (u)  Aqua  Vetus;  (ni)  Aqua 
Marcia;  (iv)  Aqua  Tepula;  (v^  Aqua  Julia; 
(vi)  Aqua  Virgo;  (vn)  Aqua  Alsietina;  (vin) 
Aqua  Claudia,  and  (ix)  Aqua  Novus.  Seven 
were  constructed  later,  namely,  (x)  Aqua  Sab- 
batina,  a.o.  110;  (xi)  Aqtia  Trajana,  a.I).  120; 
(xn)  Aqua  Aurelia,  A-D.  185;  (xiii)  Aqua 
Severiana,  a,d.  190;  (xiv)  Aqua  Antoniniana^ 
A.D.  215;  (xv)  Aqua  Alexandriana,  a.d.  225; 
(XVI)  Aqua  Algentiana,  a.d.  300.  In  the  Middle 
Ages  two  more  were  constructed,  namely,  (xvn^ 
Aqua  Carbra  and  Marrana,  a.d.  1124,  and  (xvnt) 
Aqua  Felice.  Some  of  these  are  also  known  by 
other  names,  namely  (vii)  Aqua  Qaudia  as 
Cerulea;  (ix)  Aqua  Novus  as  Attica;  (xvn) 
Aqua  Crabra  ana  Marrana  as  Herculea;  (i) 
Aqua  Appia  as  Augustea;  (ix)  Aqua  Claudia, 
or  (x)  Sabbatina  as  Ciminia  and  Cloaca 
Maxima  as  Damnata,  which  forms  the  lake  of 
Curtius. 

The  Roman  engineers  so  constructed  con- 
duits that  they  had  frequent  openings  and 

angular  turns  with  possible  intercepting  bars 
or  baffles  to  check  the  flow  of  matter  in  sus- 

pension and  thereby  rid  the  water  of  some  of 
Its  impurities,  which,  except  those  brought  by 
the  Paola  (or  ancient  Sabatina)  aqueduct,  were 
few  on  account  of  its  Apennine  and  other 
sources.  There  were  many  piscin<e  or  castclla 
aqu€t  or  reservoirs,  where  sedimentation  and 
some  filtration  took  place  and  visible  foreign 
matter  was  removed.  The  Romans  had  many 
thermae  and  fully  understood  the  importance  of 
pure  water.  The  Piscina  Mirabilis  at  Baiae  is 
w^l  preserved,  which  place  the  author  visited 
in  1905. 

William  P.  Mason  in  his  *Water  Supplpr^ 
quotes  a  passage  from  Pliny's  ̂ Natural  His- 
tory>  which  has  been  translated  as  follows: 
*Among  the  blessings  conferred  on  the  city 
by  the  bounty  of  the  gods  is  the  water  of  the 
Marcia,  the  cleanest  of  all  the  waters  in  the 
world,  distinguished  for  coolness  and  salubrity.^ 
The  Romans  had  such  baths  as  those  of  Cara- 
calla,  Diocletian  and  Titus  where  they  repaired 
for  hot  and  cold  baths,  for  hygienic  exercises 
and  where  they  engaged  in  the  discussion  of 
political,  philosophical  and  other  topics.  They 
gave  much  consideration  to  their  water  supply. 
They  built  aqueducts  to  bring  water  from  dis- 

tant mountain  sources,  that  have  been  the  ad- 
miration of  later  ages.  Modem  Rome  has  a 

daily  supply  of  65,000,000  gallons  obtained 
largely  through  the  Vereine,  Felice,  Paolo  and 
Pia  (or  ancient  Marcia)  aqueducts  and  from 
springs.  The  Vergine  aqueduct  is  11.8  miles 
long  and  daily  conveys  its  14.08  million  gallons 
of  spring  water  79  feet  above  sea-level,  dis- 

charging it  in  Rome  66  feet  above  sea  level. 
The  Felice  aqueduct  daily  conveys  its  4.4  mil- 

lion gallons  of  spring  water,  the  intake  being' 217  feet  above  sea-level,  22  miles  from  Rome, 
the  aqueduct  running  over  arches  6.25  miles  and 
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the  remainder  of  the  distance  underground 
and  delivers  its  waters  202  feet  above  sea-leveL 
The  Paolo  aqueduct  daily  draws  17.6  million 
gallons  from  Lake  firacciano,  5J8  feet  above 
sea-level  and  from  springs  in  Manziano,  Brac- 
ciano  and  Ficarello  ̂ 33  miles  from  Rome  and 
delivers  its  supply  partly  in  Rome  at  an  eleva- 

tion of  246  feet  above  sea-level  to  supply  the 
fountains  of  the  Piazza  Saint  Pietro  and  partly 
to  supply  the  town  of  Leonina.  The  Pia  or 
Marcia  aqueduct,  33  miles  long,  is  fed  by  a 
number  of  springs  near  Subiaco  1,000  feet  above 
sea-level.  It  follows  that  valley  of  the  Anio  to 
Tiyoli  and  conveys  27  or  more  million  gallons 
daily  into  the  ancient  Varo  reservoir,  having  a 
capacity  of  214,000  gallons  and  being  578  feet 
above  sea-level,  and  Uience  to  Rome.  The  water 
is  conducted  through  three  cast-iron  pipes  24 
inches  in  diameter  into  different  parts  of  Rome. 
It  also  derives  some  of  its  waters  from  springs 
nearer  Rome  than  the  above  sources.  Its  nu- 
merous  fountains  are  supplied  with  waters  con* 
ducted  through  some  ot  the  old  aqueducts, 
whose  naunes  have  undergone  some  change,  as 
above  stated,  in  consequence  of  the  discovery 
of  additional  sources  by  various  emperors  and 
the  connection  thereof  with  the  old  aqueducts. 
The  poorer  qualities  of  water  were  used  for 
fountains,  public  baths  and  other  non-potable 
municipal  purposes. 

In  1900  some  of  the  waters  in  their  natural 
state  carried  too  large  a  number  of  bacteria  for 
safety,  but  since  that  time  it  is  possible  that 
some  of  the  recent  processes  of  purification 
may  have  been  utilized.  The  ozone  process  is 
adequate  to  rid  such  waters  of  their  pathogenic 
germs.  In  1911  modem  Rome  daily  consumed 
120  gallons  of  water  for  each  of  its 
542,000  inhabitants.  During  the  Roman  era  it 
consumed  approximately  32,000,000  gallons  dail^. 
The  remains  of  Roman  aqueducts  still  exist  m 
Asia  Minor,  Algeria,  France,  Spain  and  else- 

where, showing  that  the  Romans  took  great 
pains  and  went  to  great  expense  to  provide  their 
cities  with  the  best  natural  waters  obtainable. 
Some  of  the  aqueducts  were  of  superb  con- 

struction, as  were  the  Pont-du-Gard,  the  aque- 
duct at  Segovia  and  the  Aqua  Claudia,  extend- 

ing along  the  Roman  Campagna. 
Naples    obtains    its    supply    in    part    from 

f round  waters  collected  in  nitration  galleries 
,000  feet  or  more  in  length,  constructed  in  a 

stratum  of  gravel  30  feet  below  the  surface, 
wherein  are  daily  collected  38,000,000  gallons. 
Five  parallel  tunnels  have  been  formed  in  the 
old  quarries  of  Capodimonte  for  impounding 
such  waters.  The  Apulian  aaueduct  in  the 
southeastern  part  of  Italy  is  ot  masonry  con- 

struction for  151  miles.  Its  main  trunk  line  and 
lateral  branches  altogether  are  1,690  miles  in 
length.  Its  waters  supply  152  service  reser- 

voirs and  nearly  2,000,000  of  people.  Italy  has 
both  the  Alps  and  the  Apennines  to  intercept 
the  vapor-laden  clouds,  whose  waters  supply 
iti  many  streams  and  its  dense  population. 

Paris  has  two  general  systems  for  supplying 
water  under  different  pressures,  namely,  (1) 
a  high-pressure  system  for  its  domestic  or 
potable  supply,  (2)  a  low-pressure  system  for 
industrial,  street-cleaning  and  general  municipal, 
other  than  potable  purposes. 

1.  Paris  obtains  its  high-pressure  supply  for 

domestic  purposes  from  four  sources,  namely, 
(a)  from  the  springs  that  are  tributaries  of 
the  Vanne  River  108  miles  distant,  conducted 
through  the  Vanne  aqueduct  into  the  two-story 
reservoir  at  Montrouge  262  feet  above  sea- 
level;  (b)  from  springs  that  are  tributaries  to 
the  Loing  and  Lunain  rivers,  whose  waters  are 
condiKted  through  the  Loing  and  Lunain  aque- 

duct into  the  Monsouris  reservoir  (that  sup- 
ply and  the  Syphon  aqueduct  are  described  and 

illustrated  in  ̂ La  Derivation  du  Sources  du 
Loinjg  et  du  Lunnain^par  Bechmann  el  Babinet, 
pubhshed  at  Paris  1905) ;  (c)  from  the  Dhuis 
springs  82  miles  distant,  flowing  from  the  east 
tnrough  the  Dhuis  aqueduct  into  reservoirs  at 
Menilmontant  having  an  elevation  of  354  feet 
above  the  sea,  and  (d)  an  additional  supply 
for  domestic  purposes  from  the  springs  of  the 
Avre,  63  miles  west  of  the  city,  flowin8[  throu^ 
an  aaueduct  into  Saint  Cloud  reservoir.  Ehir- 
ing  tnc  World  War  the  Dhuis  supply  was  cut 
on  amd  the  demands  on  the  other  sources  were 
greatly  increased. 

2.  Paris  obtains  its  low-pressure  supply  for 
industrial  and  general  municipal,  other  than 

potable,  purposes  from  the  Seine  pumped  at 
Ivry  ana  at  other  places  on  that  river  and 
from  the  Marne  at  Saint  Maur  and  from  the 
Ourcq  Canal  and  from  artesian  wells,  and 
water  is  also  obtained  through  the  Arcueil 
aqueduct  from  Rungis. 

The  works  at  Saint  Maur  include  sedimenta- 
tion basins,  sand  filters,  ozone  sterilizers  and 

a  bacteriological  laboratory.  In  pre-war  1914 
conditions,  the  raw  Marne  water  carried 
12,000  B»  coli  per  cubic  centimeter.  After 
passing  the  sand  filters  these  were  reduced  to 
300,  which  disappeared  as  the  water  passed 
through  the  ozone  sterilizers.  An  additional 
supply  for  domestic  purposes  was  found  neces- 
sar:|r  and  river  water  was  thoroughly  treated, 
purified  and  used.  The  entire  supply  for  do- 

mestic and  potable  purposes  before  the  World 
War  was  about  40  CgHons  per  day  for  each 
resident  of  the  city.  The  supply  for  other  mu- 

nicipal purposes  is  three  times  per  capita  the 
amount  used  for  domestic  and  potable  pur- 

poses. Since  the  World  War,  the  Marne  and 
other  rivers  in  northeastern  .France,  in  which 
are  cotmtless  himnan  remains,  have  carried  a 
great  increase  of  pathosenic  and  other  bacteria. 
The  water  supply  of  the  entire  war  zone  has 
been  polluted. 

The  ozone  treatment  was  so  successful  at 
Saint  Maur  that  it  was  adopted  by  the  mu- 

nicipality of  Paris  to  purify  the  water  of  the 
Seine,  taken  to  suppwment  its  general  mu- 

nicipal water  supply.  Miquel  in  1896  found  300 
bacteria  per  cubic  centimeter  in  the  Seine  above 
Paris  and  Oich3r  found  200,000  bacteria  per 
cubic  centimeter  in  the  Seine  below  Paris. 

The  Belleville  reservoir  has  two  stories. 
The  upper  receives  water  from  the  Dhuis  aque- 

duct and  the  lower  from  the  river.  The  Mont- 
rouge receives  water  from  the  .Vanne  aqueduct 

into  its  upper  stories  and  water  from  the  river 
into  its  lower  story.  The  Montmartre  reservoir 
receives  spring  water  into  its  three  upper  stories 
and  river  water  into  its  lower  story. 

The  water  supply  of  the  city  of  London  is 
obtained  from  the  Shield  of  the  watersheds  of 
the  Thames,  the  Lea  and  the  New  River,  com- 

prising an  area  of  620  square  miles  and  from 
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springs  and  many  wells  in  those  watersheds 
and  in  the  chalk  deposits  of  Kent  Formerly 
eight  or  more  companies  pumped  the  water 
from  the  Thames,  the  Lea  and  the  New  rivers 
and  from  springs  and  wells  into  65  or  more 
reservoirs.  Some  of  the  principal  ones  were 
included  in  the  works  of  the  New  River  Com* 
pany,  the  East  London  Waterworks  Company, 
The  Southwark  and  Vauxhall  Water  Company, 
the  Company  of  the  West  Middlesex  Works, 
the  Company  of  Proprietors  of  Lambeth  Water- 

works, The  Governor  and  Company  of  Chelsea 
Waterworks,  The  Grand  Junction  Waterworks 
Company,  The  Company  and  Proprietors  of 
the  Kent  Waterworks  and  The  Staines  Reser- 
\oirs  Joint  Committee,  supplying  Kempton  Park 
reservoir.  In  the  literature  on  the  subject  these 
legal  titles  are  omitted  atid  the  popular  names 
of  the  particular  coms>anies  are  used. 

From  the  Thames  above  its  tidal  flow  and 
above  Teddington  lock,  185^  million  gallons 
were  available,  from  the  Lea  all  its  flow  except 
5,400,000  gallons  left  for  navigation  and  from 
the  New  River  22^  million  gallons  were 
pumped  Upward  of  33,000,000  gallons  were 
obtained  from  springs  and  wells.  In  1900  Lon- 

don consumed  226.000,000  gallons  of  water 
daily,  which  was  distributed  through  3,500  miles 
of  pipes.  The  Thames,  the  Lea  and  the  New 
rivers  20  years  ago  were  subject  to  pollution 
from  the  inflowing  surface  waters,  and  their 
filtered  waters  as  well  as  waters  obtained  from 
wells  contained  from  15  to  100  bacteria  per 
cubic  centimeter.  In  1902  an  act  was  passed 
creating  the  Metropolis  Water  Board.  It  Was 
authorized  to  acquire  the  properties  of  the  eight 
or  more  water  companies  above  named  and  to 
enforce  rigid  regulations  for  the  protection 

from  pollution  of  the  sources  of  London's water  supply.  Royal  commissions  investigated 
and  reported  on  the  purity  of  the  supply,  and 
out  of  the  294  experiments  made  by  Dr.  A.  C. 
Houston  in  l9Q7-<&,  not  a  bacillus  typhosus  was 
bolated,  though  millions  of  bacteria  were  dis- 

covered, the  Lea  being  most  heavily  laden  with 
them. 

The  Metropolitan  Water  Board  was  created 
by  the  act  of  1907.  That  board  took  over  the 
properties  and  facilities  of  the  Metropolis  Water 
Board.  The  New  Works  Act  of  1911,  author- 

ized the  Metropolitan  Water  Board  to  construct 
large  storage  reservoirs  at  Staines,  Laleham 
and  Shepperton.  New  service  reservoirs  were 
constructed  on  Horseendon  Hill,  Greenford  and 
on  Bam  HiU. 

In  January  1913  the  Metropolitan  Water 
Board,  trough  the  various  intakes,  drew  daily 
from  the  Thames  132,859,184  gallons  and  from 
the  Lea  55^00,700  gallons  and  from  springs 
and  wells  36,712,390  gallons  and  from  ponds 
203,600  gallons.  The  aggregate  of  that  supply 
was  225,075,874  gallons,  which  was  at  the  rate 
of  33.44  g^lons  per  person.  New  reservoirs 
are  being  cqpstnicted  to  provide  additional 
waters  and  the  daily  consumption  in  1918  was 
reported  at  39  gallons  per  capita  for  a  total 
population  of  6uw,897. 

Parliament  nas  passed  several  acts  for  the 
conservancy  of  the  waters  of  the  Thames,  Lea. 
New  and  other  rivers  and  has  empowered 
^rds  and  commissions  to  take  such  action  as 
^ay  be  necessary  to  protect  the  waters  of  said 
nvers  from   pollution  by  regulating  the  uses 

of  their  watersheds  and  otherwise  by  enforcing 
sanitary  ordinances  on  the  part  of  cities,  towns 
and  villages. 

Most  thorough  and  exhaustive  investigations 
have  been  made  in  both  London  and  Paris  to 
ascertain  the  qtiality  and  the  bacteria  in  the 
raw  waters,  which  are  the  sources  of  supply 
for  those  cities  and  every  precaution  is  taken 
to  rid  all  such  potable  waters  of  their  pathogenic 

species. The  official  reports  of  Dr.  A.  C.  Houston, 
director  of  the  Metropolitan  Water  Board,  over 
a  series  of  years  and  of  his  skilled  staff  of 
experts  at  London  are  exhaustive.  Th^  show 
all  phases  of  the  water  supply  of  •London,  in- 

cluding its  sources,  amount,  quality,  bacteriolog- 
ical and  chemical  tests,  the  processes  for  its 

purification,  the  results  obtained,  its  distribu- 
tion and  all  other  conditions  incidental  thereto. 

In  his  ofiicial  report  for  1913  Dr.  Houston  said 
that  ̂ about  eighty  percent  of  the  London  Water 
Supply  is  derived  from  rivers  polluted  directly 
or  indirectly  with  sewajg^e,  .  .  .  that  the  three 
factors  of  sedimentation,  devitalization  and 
equalization  are  indeed  of  supreme  importance 
in  connection  with  the  storage  of  impure  water 
antecedetit  to  its  filtration.  .  .  .  The  practice 
of  occasionally  dragging'  or  ̂  raking^  the  sur- 

face of  the  filter  beds  to  increase  the  yield  of 
water  or  to  prolong  their  working  periods 
should  be  discontinued  altogether,  or  only  re- 

sorted to  under  quite  excepdonal  circumstances. 

.  .  .  Over  eight  years'  work  on  the  London water  question  has  convinced  me  that  to  a 
progressively  increasing  extent  the  Water  Board 
are  securing  the  reasonable  if  not  absolute 
^ safety^  of  the  Metroi>olitan  Water  Supply. 
This  opinion  will  carry  the  more  weight  since 
I  have  been,  and  still  remain,  a  somewhat  merci- 

less critic  of  any  imperfections  in  processes  of 
water  purification.  ...  As  a  counsel  of  per- 
fectioti,  I  still  feel  bound  to  advocate  the  choice- 
of  an  initially  pure  source  of  water  supply;  but 
my  own  results  and  experiments  do  seem  to 
indicate  clearly  that  the  evil  effects  even  of  an 
impure  source  can  be  largely,  if  not  entirely, 
annulled  by  adequate  storage  and  efficient  filtra- 

tion. ...  In  conclusion,  my  opinion  is  that  the 
Equality  policy^  of  the  Metropolitan  Water 
Board  should  be  directed  towards  securing  an 
^epidemiologically  sterile'  water  (i.e.,  a  water 
containing  none  of  the  microbes  associated  with 
vvaterbome  epidemic  disease)  antecedent  to  fil- 

tration by  means  of  storage  (sedimentation, 
devitalization  and  equalization)  aided  if  need 
be,  by  the  occasional  employment  of  supple- 

mentary processes  of  water  purification.* 
For  the  years  1906-13  the  average  number 

of  microbes  per  cubic  centimeter  as  reported 
by  Dr.  Houston  in  raw  Thames  water  were 
4,894,  in  the  raw  Lea  water  were  13,293  and 
in  the  raw  New  River  water  were  2,081. 

He  also  reported  that  bv  the  processes  of 
subsidence  and  filtrations  the  number  in  raw 
Thames  water  was  reduced  from  5,250  to  16.1 
per  cubic  centimeter,  in  raw  Lea  water  from 
9,263  to  30.9  per  cubic  centimeter  and  in  the  raw 
New  River  water  from  2,172  to  14.1  per  cubic 
centimeter.  In  all  these  cases  the  reduction  was 
upward  of  99  per  cent.  The  filtered  waters 
from  Kent  had  but  7  microbes  per  cubic  centi- 

meter and  there  were  in  the  Chelsea  filtered 
supply  only  7.3  microbes  per  cubic  centimeter. 
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IJt.  Houston  in  his  report  for  1913  also 
sutcd  that  *The  striking  fact  has  been  shown 
in  my  last  reports  that  London  is  not  really 
dnnlang  merely  filtered  raw  river  water  but 
raw  river  water,  which  by  storage  processes 
ku  been  porified  bacteriologically  antecedent  to 
filtration  to  a  reasonable  extent  .  .  .  When 
it  is  retnenibered  903  per  cent  of  the  samples 
of  raw  Thames  contain  typical  B,  coli  in  each 
cubic  centimetre  and  that  84^  per  cent  of  the 
samples  of  raw  Lea  water  also  contains  typical  B. 
€oU  in  each  cubic  centimeue,  the  transformation 
which  the  rfrer  water  has  undergone  previotis  lo 
filtration  fjecomes  strikingly  apparent*  Dr. 
Houston  strongly  advises  storage  preliminaiy 
to  filtration  and  storage  he  sars  means  sedi- 

mentation, devitalisation  and  equalization. 
Nearly  the  entire  supply  for  London  is  stored 
antecedent  to  filtration.  Dr.  Houston  also  stated 
that  *99.9  per  cent  of  the  typhoid  badlli  could 
not  fje  recovered  after  one  wedc* 

Down  to  1913  storage  and  sand  filters  had 
efiidently  purified  the  waters  used  for  potable 
purposes  m  London.  Dr.  Houston,  however, 
in  his  report  for  the  vear  recommended  sup- 

plementary processes  of  purification.  Since  1917 
the  entire  water  supply  of  London  has  been 
treated  with  chlorine.  Before  filtration,  it  re- 

ceives a  dose  of  calcium  hypochlorite.  Slow- 
sand  filters  are  now  used  at  the  various  works. 

The  twelfth  annual  report  of  Director  Hotis- 
ton  for  the  year  1917-18,  contains  an  exhaustive 
report  of  dilorination,  super-chlorination  and 
de-chlorination  experiments  with  224  micro- 
photographs. 

The  thirteenth  annual  report  of  the  director 
for  the  year  ending  31  March  1919,  discusses  the 
scientific  results  of  the  chlorination  of  the 
Thames  and  New  River  raw  river  waters  and 
chlorination  in  relation  to  filtration  and  the 
condition  of  the  raw  and  filtered  waters.  On 
31  March  1919,  the  equipment  of  the  London 
water  supply  under  the  Metropolitan  NVater 
B^iard  comprised  48  storage  reservoirs  with  a 
total  capacity  of  1,981,500,000  gallons  aiid  86 
service  reservoirs  for  filtered  water  with  a 
capacity  of  310,900,000  gallons  and  its  172  filter 
beds  had  a  total  area  of  170.7  acres. 

Liverpool  obtains  its  supply  from  wells, 
from  eight  impounding  reservoirs  in  the  water- 

shed, kavington  having  a  capacity  of  4.1  billion 
gallons  and  from  the  impouncung  reservoir, 
the  largest  in  Europe,  825  feet  above  sea-level, 
iirrmtA  by  a  dam  1,172  feet  long  and  84  feet 
high  arrrjss  the  valley  of  the  Vymwy  River, 
formerly  a  glacial  lake  in  north  Wales,  having 
a  capacity  of  12  1/7  billion  gallons.  The  im- 
pouoded  waters  from  the  Ravington  reservoirs 
are  delivered  through  a  44-inch  cast-iron  pipe 
ZAYi  miles  k>ng  to  Liverpool  and  from  Vymwy 
rriervotr  through  a  39-inch  cast-iron  pipe  63 
nnlc<k  long  and  a  tunnel  4  miles  long  to  Pres- 
roit  reservoir  at  IJverpooI.  The  water  is 
filtered  through  sand  filters  and  otherwise 
treated.  Upward  of  38.000JOOO  gallons  are  con- 
sumed  daily  in  Liverpool,  which  is  at  the  rate 
of  40  gallons  per  capita  per  day.  An  additional 
reser\'oir  has  lieeii  constructed  near  Malpas  and 
a  high-level  tank  has  been  built  at  Woolton 
Hill. 

Manchester  obtains  its  water  supply  from 
the  elevated  I»ngdcndale  watershed  with  seven 
or     more    impounding    reservoirs    along    the 

Etherow  River  and  from  Lake  Thirlmere  2K 

miles  long  and  533  above  sea-le\'el  in  the  north- 
western part  of  England.  The  outlet  of  the 

lake  is  closed  by  a  masonry  structure  857 
feet  long  and  104^  feet  high  from  the  low- 

est part  of  the  gorge  omlct.  That  enlarges 
the  lake  to  three  and  one-fourth  miles  in  leni^h 
and  gives  it  a  capacity  of  eight  and  one-seventh 
billion  gallons.  The  aqueduct  leading  to  the  city 
is  95  milet  long  and  carries  50,000,000  gallons 
per  day.  The  storage  reservoirs  of  Manchester 
have  a  capacity  of  tipward  of  41j000,000  gallons. 
Its  daily  consumption  is  40  gallons  per  capiu 
and  aggregates  50,000,000  gallons.  A  third  con- 

duit naa  recently  been  constructed  from  the 
lake  to  the  dty. 

Birmingham,  England,  formerly  obtained  its 
water  supply  from  five  local  streams  and  eight 
wells.  From  these  the  water  was  pimaped  into 
six  service  reservoirs  at  different  elevations  and 
into  a  stand-pipe.  All  such  waters  were  filtered 
In  1900  there  were  12  sand  filter  beds  with  a 
total  area  of  eight  and  one-fourth  acres.  In 
1892  Parliament  authorized  Birmingham  to  draw 
an  additional  supply  from  Elan  and  Oaerwen 
rivers  in  Wales.  It  constructed  six  long  reser- 

voirs by  building  masonry  dams  across  the 
narrow  valleys  of  those  nvers,  one  of  which 
dams  was  600  feet  long  and  some  were  more 
than  100  feet  in  hdght  above  the  bed  of  the 
gorges  so  closed.  They  had  a  combined  ca- 

pacity of  18,000,000,000  gallons.  There  were 
also  coostnicted  30  filter  beds  for  the  filtration 
of  all  such  waters.  This  improvement  contem- 

pla'ted  a  supply  of  75,000,000  gallons  a  day  for 
service  in  addition  to  27,000,000  gallons  to  com- 

pensate for  losses  to  riparian  operators  along 
the  Wye. 

The  water  flows  by  gravity  through  the  Elan 
aqueduct  73 J  miles  to  Birmingham.  From  the 
elevated  sources  to  the  high  service  reser>oirs 
in  -Birmingham  diere  is  a  fall  of  170  feet. 

In  1913  there  were  consumed  27,471,991 
gallons  daily,  which  was  an  average  of  3224 
gallons  for  each  resident 

Glasgow  obtains  its  water  supply  from  Brt)ck 
Bum  six  miles  from  the  city  through  its  Gorbals 
works  into  four  impounding  reservoirs,  having 
a  combined  capacity  of  1,000,000,000  gallons  or 
more  and  also  from  Loch  Katrine  364  feet 
above  sea-level,  having  a  storage  capacity  of 
five  and  two-thirds  billion  gallons.  Tlie  water 
was  conducted  by  gravity  throu^  aotK  s 
and  tunnels  Z?  miles  to  Mugdock  and  L 
maddie  reservoirs,  having  a  combined  capacitj  w* 
one  and  one-fifth  billion  gallons.  Ret  oirs 
have  been  constructed  in  the  valley  of  tKv  a 
to  compensate  for  waters  drawn  by  the  uij. 
In  1895  it  was  decided  to  connect  by  the  tonoel 
Loch  Arklet  455  feet  above  sea-level  with  LoA 
Katrine  and  raise  the  outlet  of  the  latter  five 
feet  and  thereby  secure  a  storage  capacity  of 
2.05  billion  gallons  in  the  two  lochs.  An  ad- 

ditional reservoir  with  a  capacity  of  6MJ00BI- 
000  gallons  has  been  constmcted.  In  WW4 
Glasgow  daily  consumed  75gallons  per 
or  an  aggregate  of  85.000,000  gallons. 

Edinburgh  obtains  its  water  ;  fr 
Esk,  the  water  of  Leith  and  fn  ' 
fed  by  the  Pentlands.  the  MoowwOt  < 
from  Talla  Water  reservoir.    Tilb  Wi     %       u- 
afHuent  of  the  River  Tweed. 

In  1913  the  daily  consumption  of 
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Edinburgh    and    Leith    was    56    gallons    per 
capita. 

The  Derwent  Valley  Water  Supply  under 
an  Act  of  Parliament,  is  distributed  to  Derby, 
Leicester,  Nottingham  and  Sheffield,  the  ex- 

pense of  which  is  borne  by  said  several  cor- 
porations in  proportion  to  their  several 

allotments  or  percentages  of  water  consumed, 
all  drawing  from  the  same  source,  made  avail- 
able  by  their  joint  effort.  That  plan  might  be 
carried  out  in  other  countries  where  a  common 

supply  may  be  available  for  several  munici- 
palities. 

In  1907  the  Earl  of  Cromer  reported  that 
the  Assouan  reservoir  would  supply  one-fourth 
of  all  the  water  needed  in  Egypt.  That  water 
flowed  from  the  upper  Nile  1,800  miles  to 
reach  Egypt  The  evaporation  in  those  torrid 
and  tropical  regions  was  103,000,000  cubic 
meters  out  of  2,300,000,000  cubic  meters  of  sup- 

ply and  the  loss  by  absorption  and  filling  the 
Nile  trough  was  260,000,000  cubic  meters, 
and  the  consumption  in  middle  Egypt  was  850,- 
000,000  cubic  meters,  which  left  only  1,087,000,- 
000  cubic  meters  for  use  in  Lower  Egypt  at 
Cairo.  That  statement  shows  the  great  losses 
of  river  or  canal  waters  due  to  evaporation  and 
percolation  or  absorption.  Under  all  conditions 
they  are  factors  to  be  considered  in  determin- 

ing the  amount  of  water  supply  for  a  com- 
munity. Long  before  the  Assouan  reservoir 

was  constructed,  Jacob  had  dug  a  well  near  the 
site  of  Cairo  and  still  earlier  the  Fayum  depres- 

sion was  embanked  and  Lake  Moeris  was 
formed,  around  whose  shores  were  settlements 
from  the  Neolithic  age  down  through  many 
centuries. 

In  1914  Cairo  used  for  all  purposes  an 
amount  equivalent  to  25  gallons  for  each  of  its 
700,000  residents.  Its  water  is  clarified  by 
passing  it  through  rapid  sand  filters.  Alex- 

andria has  a  similar  plant  of  12,000,000  gallons 
daily  capacity,  where  sulphate  of  aluminum  is 
used  as  a  coagulant 

The  importance  of  wholesale  water  supplies 
to  communities  cannot  be  too  emphatically 
stated,  when  we  recall  the  ravages  of  diseases 
due  to  the  contaminated  water  supplies  in 
India.  Prior  to  the  British  sovereignty  of  that 
Peninsula  nearly  all  well,  river  and  surface 
waters  were  unfit  for  potable  purposes.  Con- 

ditions there  were  appalling.  The  waters  of 
the  Indus,  the  sacred  Ganges,  the  Brahmaputra 
and  of  all  other  rivers  were  laden  with 
putrescent  matter  and  some  with  decomposing 
human  remains.  Even  the  wells  were  con- 

taminated and  the  thousands  of  reservoirs  and 
tanks  were  used  as  bathing  pools  by  thousands 
of  dust  begrimed  and  filthy  pilgrims  in  their 
annual  lours  of  parts  of  India.  They  were 
ignorant  of  the  laws  of  health  and  oblivious  of 
all  hygienic  and  sanitary  regulations.  That  was 
the  commencement  of  water  purification  in 
central  India.  There  are  now  many  sand 
^tration  plants   in   India. 

The  Hindus  were  enjoined  to  drink  the 
water  of  the  Ganges,  as  a  sacred  duty.  Cholera 
and  other  deadly  epidemics  depopulated  whole 
(listricts.  When  the  British  officials  began  to 
exercise  authority,  they  undertook  to  remedy 
conditions  wherever  they  were  able  so  to  do, 
but  the   superstition   and   prejudices    of    the 

natives  were  such  under  their  Indian  cults,  that 
progress  was  slow. 

In  1893,  the  Balram  Dass  Waterworks  were 
constructed  at  Raipur  in  the  central  provinces. 
Those  consisted  of  an  infiltration  gallery 
100  feet  from  and  paralleling  the  Karoun 
River  whose  level  was  raised  at  that  point  six 
feet  by  a  dam  and  its  waters  percolated  the 
intervening  sand  layers  and  weeped  through 
holes  into  the  gallery.  Thence  they  were 
pumped  up  through  a  conduit  of  masonry  and 
cut  through  the  rock  into  tanks  for  distribu- 

tion. The  supply  was  six  and  one-half  gallons 
a  day  per  capita.  Consult  Vol.  143  of  Pro- 

ceedings of  Institution  of  Civil  Engineers,  pp. 
262  et  seq.,  London. 

In  1901  the  British  favored  the  construction 
of  works  for  the  extension  of  irrigation  from 
47,000,000  to  53,500,000  acres. 

In  1905  to  1912,  they  aided  in  the  con- 
struction of  the  Punjab  Triple  Canal  system, 

which  had  an  excellent  effect  upon  the  quality 
of  flowing  water  for  the  thousands  dependent 
thereon  for  drinking  purposes.  Consult  Vol. 
201  of  Proceedings  of  Institution  of  Civil 
Engineers,  pp.  24  et  seq. 

Prior  thereto  the  inhabitants  in  that  part 
of  India  obtained  their  supply  from  polluted 
ponds  and  other  unwholesome  sources.  The 
irrigation  works  of  India  are  extensive  and 
have  done  something  to  relieve  the  deplorable 
conditions  of  the  millions  untutored  in  hygienic 
science.  All  such  Indian  watercourses  as  the 
extensive  Punjab  Triple  Canal  system,  the 
Bengal  system,  the  Madras  canals,  the  Ganges 
and  the  Indus  systems  supplied  waters  for  ir- 

rigation and  formerly  to  some  extent  waters 
for  navigation.  In  a  land  of  such  intense  heat 
and  extensive  barren  areas,  most  of  such  water- 

courses supplied  all  the  water  obtainable  for 
potable  as  well  as  for  all  other  purposes. 
Slowly  the  people  of  the  peninsula  arc  begin- 

ning to  understand  some  of  the  causes  of  the 
cholera,  typhoid  and  other  fatal  epidemics  that 
have  swept  over  India  from  the  Buddhist 
period,  commencing  520  b.c  down  to  recent 

years.  Who  can  estimate  India's  mortality 
directly  attributable  to  its  pathogenic-bacteria- 
poUuted  water  supplies?  What  costly  sacri- 

fices the  race  has  made  to  its  ignorance  of  and 
failure  to  observe  the  laws  of  health !  Polluted 
waters  are  disease  producers,  as  unfailing  as 
the  forces  of  gravity  on  falling  bodies.  India 
with  its  dense  population  and  appalling  pesti- 

lential epidemics  is  an  inimitable  example  of 
the  dreadful  results  of  the  use  of  unwhole- 

some waters  for  domestic  and  potable  pur- 
poses. Modern  modification  processes  have 

been  installed  in  its  principal  cities  and  ports, 
so  the  danger  of  infection  in  those  towns  is 
constantly  lessening.  In  1914  Bombay  consumed 
27  gallons,  and  Calcutta  62  gallons  daily 
per  capita.  In  the  waterworks  of  Calcutta 
alumino-ferric  is  used  as  a  purifier,  which  is  an 
impure  sulphate  of  aluminum.  That  is  gen- 

erally used  as  a  coagulant  elsewhere  in  India. 
Mechanical  filters  at  Betmangtda,  India,  re- 

duced the  bacteria  in  Palar  River  water  from 
4,350  to  13  per  cubic  centimeter.  The  train- 

ing of  some  of  the  river  courses,  such  as  the 
Rangoon,  has  resulted  in  the  improvement  of 
their  waters  for  domestic  uses.  Gradually  the 
people  are  beginning  to  realize  the  importance 
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of  preserving  their  streams  and  watercourses, 
including  reservoirs,  tanks,  etc.,  from  pollution. 

China  and  Japan  in  the  past  centuries  were 
hardly  less  oblivious  of  hygienic  and  sanitary 
laws,  though  less  frequently  swept  by  epidemics 
attritnitable  to  waterbornc  diseases.  The 
Chinese  obtain  their  water  supplies  from  wells, 
springs  and  their  rivers.  There  appears  to  be 
some  natural  purification  of  their  waters  and 
less  human  pollution  of  them.  They  are  ac- 

customed to  lK>il  their  drinking  water  and  that 
disposes  of  many  bacteria. 

Japan  is  abundantly  supplied  with  lakes, 
rivers  and  waterfalls  and  is  fast  advancing  in 
sanitary  science.  It  has  already  commcncea  to 
adopt  some  western  methods  for  the  puririca" 
tion  of  its  water  supplies.  Cieorge  A.  Johnson 
of  the  United  State  Geological  Survey  says: 
That  "the  water  purification  works  at  Osaka* 
Japan,  having  a  daily  capacity  of  25,000,000 
gallons,  include  open  sedimentation  basins  and 
also  sand  filters.'^  One  was  completed  in  1903. 
Bacteria  in  Yodo  River  water  were  reduced 
from  200  to  25  per  cubic  centimeter.  There  is 
also  a  slow  sand  filtration  plant  at  Yokohama, 
whose  water  supply  is  taken  from  the  Sagami- 
gawa.  Water  purification  is  also  effected  to 
some  extent  in  Tokio,  where  were  consumed 
in  1914,  daily  32  gallons  by  each  of  its  1,500,000 
residents.  It  takes  its  water  from  the  river 
Tama  into  the  city  rescnoir  at  Yodobashi, 
located  high  enough  to  afford  nearly  100  feet 
pressure.  There  potash  alum  was  used  as  a 
purifier.  At  Kyoto  there  is  a  large  rapid  sand 
filtration  plant. 

Mell)Ourne  in  Australia  derives  its  water 
supply  from  the  Yan  Yean  system,  consisting 
of  Silver  Creek,  Wallaby  Creek  and  the 
Plenty  watershed  Yielding  33,000,000  gallons 
daily  and  from  the  Maroondah  or  Watts  River 
s>'stem  >'ielding  25,000,000  gallons  daily,  and 
from  Sur\ey  Hills  yielding  9,000,000  gallons 
daily.  There  are  six  sennce  reservoirs  with  a 
combined  capacity  of  45,0(X),000  gallons.  The 
daily  supply  in  1905  was  63  gallons  per  capita. 
In  1899  the  waters  in  the  ser\Mce  rescr\oirs 
and  mains  carried  from  146  to  398  bacteria  per 
cubic  centimeter.  B.  coli  were  found  in  some 
reservoirs  fed  from  drainage  areas,  where  there 
was  no  sewage  and  other  micro-organisms  were 
also  found.  That  shows  how  prevalent  they 
may  be  when  least  expected.  The  presence  of 
such  bacteria  is  usually  attributable  to  pol- 

lution by  sewage.  The  obtaining  of  pure  and 
wholesome  water  is  not  the  least  of  municipal 
problems  nor  of  rural  communities. 

In  New  South  Wales  a  dozen  or  more  nar- 
now  gorges  have  been  dammed  and  their  waters 
impounded  for  domestic  purposes.  So  in  all 
inhabited  parts  of  the  worbl,  the  problem  of 
water  supply  is  of  first  importance,  and  is  l>e- 
coming  increasingly  so  as  the  population  in- 

creases in  density. 
Some  American  City  Supplies. —  I  n  ad- 

dition to  the  municipal  supplies  already  men- 
tionc<l,  the  following  illustrate  the  methods 
adopted  in  the  United  States  for  obtaining 
wholesome  water  .supplies. 

Boston,  Mass.,  is  in  the  Metropolitan  Water 
District,  which  obtains  its  supply  fn»ni  lakes 
and  rivers,  whose  waters  are  impfiun<le<l  in 

reser\*oirs.  ("ochituate  Kakc.  Suilbury  River and  the  south  branch  of  the  Nashua  Ri\er  are 

its  principal  sources.  The  first  of  these  com- 
prises a  series  of  ponds  three  and  one-half  miles 

long,  and  their  waters  flow  through  an  aque- 
duct into  Cliestnut  Hill  reservoir,  having  a 

capacity  of  23,000,000  gallons  a  day.  On  the 
Sudbury  River  four  storage  reservoirs,  an 
aqueduct  and  a  conduit  were  built.  They  carry 
108,000,000  ̂ llons  a  day,  15.9  miles  to  the 
Chestnut  Hill  reservoir.  The  waters  of  the 
south  braiKh  of  the  Nashua  are  impounded  in 
the  large  Wachusett  reservoir,  at  Clinton,  hav- 

ing a  capacity  of  64,500j000,000  gallons  in  its 
6.46  square  miles  of  area.  It  is  12  miles 
from  the  Sudbury  reservoir,  into  which  its 
waters  are  conducted  by  the  Wachnsctt 
aqueduct,  and  from  one  of  the  Sudbury 
reservoirs  by  the  Western  aqueduct  built 
in  1904,  to  the  westerly  part  of  the 
metropolitan  district  The  daily  c^ipadty 
of  the  Wachusett  aqueduct  is  30O,O00j00O 
gallons.  The  site  and  shores  of  the  Wachusett 
reservoir  were  stripped  and  that  proved  satis- 

factory, for  algae  amd  other  plant  organisms  do 
not  thrive  where  rock  constitutes  the  bottom 
and  sides  of  such  reservoirs.  The  water  in  the 
reservoirs  is  not  polluted  and  is  remarkably 
free  of  organisms,  due  to  the  stripping  of  tbe 
sites  and  the  freedom  of  the  catchment  areas 
from  pollution,  except  such  as  are  within  the 
towns  of  Marlborough  and  South  Borou^ 
Diatomaccce  have  been  foimd  in  Lake  Cochu- 
uate  and  occasionally  small  numbers  of  harm- 

less bacteria  in  the  tap  water. 
In  the  Metropolitan  Water  District  of  Bos- 
ton are  several  other  corporations  and  the  su^ 

ply  is  metred  for  di£Ferent  uses. 
New  York  City  obtains  its  water  sup^ 

from  six  different  sources.  Those  are  with 

their  respective  available  daily  yields:  (1)  The 
Croton  watersheds  with  336,000,000  galkms; 

(2)  The  Bronx  and  Br>'an  watershed  with 
18.000,000  gallons;  (3)  the  Esopus  watershed 
with  250,0002000  gallons  to  be  augmented  by  the 
Schoharie  Creek  addition  of  250,000,000  0sl- 
luns;  (4)  the  Long  Island  watersheds  com- 

prising the  Ridgewood  and  other  systems,  and 
mcluding  Queens  (in  reserve)  with  150,000,000 
gallons;  (5)  the  Staten  Island  watershed,  in 
reserve,  with  12,000,(KX)  gallons,  and  ̂ 6)  private 
water  companies  with  34.000,000  gallons.  The 
foregoing  amounts,  except  that  from  Schoharie 
Creek,  soon  to  be  added,  are  given  in  the  in- 

structive paper  of  Dr.  Frank  E.  Hale,  chief 
chemist  of  the  Department  of  Water  Supply, 
Gas  and  Electricity.  No  other  modern  system 

has  involved  a  greater  expenditure,  except  pos- 
sibly that  of  I^ndon,  and  none  is  delivering  a 

greater  quantity  unless  it  l>e  that  of  Chicago. 
Certainly  its  quality  is  as  pure  and  wholesome  as 
that  of  any  city  in  the  world.  AH  its  catch- 

ment areas  are  under  the  super>-ision  of  sani- 
tary inspectors  and  its  Catskill  supply  is  larfipHj 

from  lands  owned  and  cleared  hy  the  city. 

Every  precaution  has  l»cen  taken  to  a>'oid  pol- 
hiiion  of  the  sources,  and  scwne  of  which  are 
in  the  foot-bills  and  slopes  of  mottntains. 
Physical,  chemical,  bacterial  and  microscopical 
exciminations  are  periodically  made  of  the 
various  sources. 

Several  modem  processes  of  purification  in- 
cluding liquid  chlorine  at  several  plants  are  in 

use.  They  comprise  an  aerator  at  the  Ashdcan 
it.<ervoir,  a  coagulation  plant  above  the  iCensico 
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reservoir  on  the  Catsldl!  aqueduct,  a  Dun- 
woodic  chlorination  plant  on  the  new  Croton 
aqueduct,  a  chlorination  plant  on  the  CatskiU 
supply  below  Kensico  reservoir,  following 
aeration,  a  slow  sand  filter  plant  below  Oak- 

land Lake  in  Queens  County,  whose  bacterial  ef- 
ficiency is  supplemented  by  liquid  chlorine  and 

several  slow  and  several  rapid  sand  filler  plants 
located  on  various  conduits  of  the  minor 
iources  of  supply.  One  of  the  latter  is  at 

Baisley  Pond.  Micro-or^nisms  which  are 
destroyed  by  treatment  with  copper  sulphate, 
wid  iron,  have  been  found  in  some  of  the 
waters.  The  processes  used  have  been  efficient 
in  purifying  any  waters  that  have  been  so  in- 
fested 

and  other  supplies,  including  about  96,000^X10 
gallons  of  ground  waters  from  Long  Island. 

In  1918  there  were  daily  distributed  for  all 
?urposes  in  all  the  boroughs  of  Greater  New 
ork  approximately  600;OOOJX)0  gallons,  that  be- 

ing a  little  more  than  the  rate  of  100  gallons 
per  capita. 

The  waters  of  the  Schoharie  Creek  or  water- 
shed are  to  be  impounded  in  a  reservoir  at  Gil- 

boa  dam,  and  carried  in  3  lunnel  18  miles  long 
under  the  Shandaken  Mountains  into  the  upper 
reaches  of  the  Esopus  Creek  and  thence  into  the 
Ashokan  reservoir  to  double  the  present  (1919) 
supply.  When  that  improvement  is  completed 
there  will  be  SOO  million  gallons  available  a  day 
for  New  York  city,  from  the  CatskiU  and  Scho- 

Bactcria  in  the  waters  of  the  several  Croton 
and  Catstdll  aqueducti  varied  from  17  to  68  per 
cubic  centimeter,  but  chlorination  reduced  the 
number  from  46  to  91  per  cent  In  1918  storage 
in  the  Ashokan  reservoir  rcdnced  B.  colt  99.8 
per  cent  and  other  bacteria  69  per  cent.  Several 
species  of  Diaiomacetr  Cyanophycea,  Protozoa 
and  Crenolhrix  have  been  localized  in  the 
waters  of  the  New  York  supply. 

The  Esopus  supply  is  from  several  streams. 
whose  waters  are  conducted  into  the  Ashokan 
rwervoir  91  miles  northwest  of  the  city  and 
thence  are  conducted  in  an  aqueduct  having  a 
daily  capacity  of  500,000,000  gallons  down  the 
west  side  and  under  the  Hudson  1,100  feet  below 
it(  surface  (Fig-  2)  and  up  to  the  Kensico 
reservoir,  thence  to  the  Hill  View  reservoir 
with  an  elevation  of  295  feet,  which  determines 

ibe  *bead'  of  the  Calskill  supply  and  thence 
in  a  tunnel  extending  down  through  New  York 
City  to  the  distributing  reservoirs  in  the  sev- 
lal  boroughs.     These  receive  also  the  Croton 

harie  watersheds,  having  an  area  of  571  sqtiare 
miles.  The  Ashokan  reservoir  hat  an  eleva- 

tion of  587  feet  above  tide- water  and  its  outlet 
is  495,5  feet  above  tide-water.  Its  capacity  is 
128  billion  gallons.  The  Gilboa  reservoir  will 
have  a  capacity  of  20  billion  gallons,  and  has  an 
elevation  of  upwards  of  1,100  feet  above  tide 
water  and  is  125  miles  from  New  York  City. 

Albany  takes  its  supply  from  the  raw  Hudson 
River  water  through  screened  intakes  and  pusea 
it  through  two  18-inch  inlets  and  one  36-inch 
inlet  into  a  sedimentation  basin.  After  sedi- 

mentation, it  passes  roughing  filters  into  the 
slow  sand  fillers  where  the  daily  rate  of  filtra- 

tion is  3,000,000  gallons  per  acre.  It  then  passes  ' 
into  the  covered  filtered  water  reservoirs,  its 
capacity  is  21.000,000  gallons  per  day  and  ils 
bacterial  efficiency  is  99  per  cent.  The  osuai  bac- 

terial efficiency  of  slow  sand  filters  ranges  from 
98  to  99  per  cent. 

Chicago  obtains  its  daily  supply  of  I.OOO.OOO,- 
000  gallons  from  Lake  Uichigan,  through  nine 



WATER  SUPPLY 

intake  tunnels,  reaching  seven  intake  cribs  two 
or  more  miles  from  shore. 

In  1915  the  Chicago  Hoard  of  Experts  re- 
ported that  its  water  from  Lake  Michigan  was 

turbid,  polluted  and  unsafe  for  drinking  pur- 
poses. The  opening  of  the  Drainage  Canal  in 

1901  to  send  the  flow  of  sewage  down  the  Illi- 
nois River  lessened  the  pollution  of  near  shore 

lake  waters,  but  did  not  wholly  remedy  the  diffi- 
culty. City  sc^'age  still  flows  to  a  limited  ex- 

tent into  the  lake  and  pollution  continues.  The 
?Toblem  is  a  serious  one  for  Chicago  as  it  is 
or  all  other  cities  similarly  situated.  The  in- 

takes of  other  Great  Lake  cities^  however,  are 
not  so  near  the  eflluents  of  their  sewage  and 
there  is  less  direct  pollution  therefrom.  Chlori- 
nation  was  tried  in  one  of  the  districts  in 
Chicago  in  1912,  and  was  attended  with  good 
results,  except  that  during  the  winter  months 
the  plant  was  aflPected  by  the  severe  cold.  Un- 

doubtedly Chicago  will  adopt  some  modem 
process  for  the  sterilization  ot  its  water  supply. 

In  Milwatikee  hypochlorite  has  been  used  to 
eliminate  gas-formmg  bacteria  from  its  Lake 
Michigan  supply,  but  such  lam  dosages  were 
necessary,  that  the  taste  was  anected  and  odors 
were  produced.  The  water  before  treatment 
contained  2,590  microbes  per  cubic  centimeter. 
Milwaukee's  consumption  in  1915  was  48^000,000 
gallons  a  da^,  which  was  equivalent  to  111  gal- 

lons per  capita. 
Cleveland  in  1911  completed  its  new  intake 

and  a  marked  improvement  followed.  It  in- 
stalled a  rapid  sand  filtration  plant  and  also 

used  calcium  h3rpochlorite  as  a  germicidal  dis- 
infectant Its  supply  in  1912  was  at  the  rate 

of  153  gallons  per  capita  a  day. 
Superior,  Wis.,  has  a  slow  sand  filtration 

plant  comprising  three  units  with  a  total  ca^MC* 
ity  of  300,000  gallons  a  day. 

Kansas  City,  Missouri,  obtains  its  supply 
from  the  Missouri  River  at  Quindaro  above  the 
inflowing  polluted  Kansas  River.  The  raw  Mis- 

souri River  water  is  pumped  into  a  reservoir  of 
90,000,000  gallons  capacity  at  Quindaro  where 
there  is  preliminary  sedimentation.  The  water 
is  thereafter  treated  with  alum  and  lime.  The 
clear  water  then  returns  to  the  pumping  station 
and  is  treated  in  its  passage  with  calcium  hypo- 

chlorite and  aerated.  It  is  then  pumped  into 
Turkey  Creek  reservoir,  where  a  high  pressure 
service  is  maintained  and  thence  it  is  let  into  the 
mains.  The  raw  river  water  in  191 1  contained  as 
high  as  30,000  B.  coli  per  cubic  centimeter  and 
thi-y  were  reduced  by  such  treatment  as  stated 
to  less  than  100  per  cubic  centimeter,  which  is 
the  standard  of  purity  established  in  1914  by  the 
Treasury  Department  of  the  United  States  Gov- 

ernment. The  purification  at  Kansas  City,  Mo., 
whereby  lar^e  colonies  of  pathogenic  bacteria 
in  its  raw  nvcr  water  supply  were  eliminated, 
well  illustrates  how  Missouri  River  water  may 
he  purified  and  made  safe  for  potable  uses.^ 

Buffalo  obtains  its  supply  from  Lake  Erie 
and  it  is  purified  by  chlorination  at  the  intake 
pier  in  Lake  Erie.  The  daily  consuii4)tion  is 
approximately  125,000.000  gallons. 

New  Orleans  obtains  its  supply  from  the 
Mississippi  River.  A  Sewerage  and  Water 
Board  was  created  in  IJ^  and  aerial  cisterns 
were  ordered  closccl.  They  were  breeding  places 
of  the  stetjomyi<p  which  cause  yellow  fever.  In 
1909  a  new  rapid  sand  filtration  plant  was  in- 

stalled having  a  daily  capacity  of  4O,O0Dj00O 
gallons  and  the  water  was  first  put  through  sedi- 

mentation aided  by  sulphate  of  aluminum  and 
ferrous  sulphate  as  coagulants.  In  1910  the  rate 
was  5.99  million  gallons  per  acre  per  day.  New 
Orleans  has  two  filter  plants,  namely  the  Car- 
roUton  Filters  and  the  Algiers  Filters.  From 
an  official  report  it  appears  that  the  rate  of 
filtration  through  the  former  in  1914,  was  five- 

fold that  of  the  latter.  In  1915  the  daily  con- 
sumption was  20,000,000  gallons,  which  was  at 

the  rate  of  57  gallons  per  capita, 
Omaha,  Neb.,  obtains  iis  supply  from  the 

Missouri  River  which  requires  purification.  Ac- 
cordingly a  series  of  basins  were  constructed 

for  sedimentation  of  much  of  the  suspended 
matter.  That  was  accompanied  by  coagulation 
produced  bv  the  use  of  alum.  There  is  also 
used  hypochlorite  without  filtration.  Since  the 
installation  of  the  foregoing  processes  of  puri- 

fication, there  has  been  a  great  reduction  in 
typhoid  and  other  diseases  pro<liiced  hy  patho- 

genic bacteria. 
Pittsburgh  obtains  its  supplv  from  the  Alle- 

gheny River,  which  has  severaf  inflowing  tribu- 
taries. One  of  these  is  the  Kisldminetas  which 

receives  waste  products  from  oil  refineries,  tan- 
neries and  other  plants.  The  water  carries  mticfa 

colloidal  matter.  Its  waterworks  plant  com- 
prises concrete  sedimentation  basins,  holding 

120,000,000  gallons  with  24  roughing  filters  of 
coarse  stone  and  two  hollow  frame  baffles,  ex- 

tending the  full  length  of  the  sedimentation 
basins.  These  rid^  the  water  of  much  of  the 
matter  in  suspension.  It  also  comprises  slow 
sand  filters  and  a  covered  filtered  water  reser- 

voir. The  plant  is  unkiue  and  illustrates  an- 
other type  of  construction  to  overcome  condi- 

tions qwte  extraordinaiv.  Its  service  reservoir 
is  at  Highland  Park  3o7  feet  above  the  river. 
It  has  several  reservoirs  for  service  in  different 
parts  of  the  dty. 

Los  Angeles  formerly  obtained  its  supply 
from  ground  waters  hy  means  of  infiltration 
galleries.  Its  daily  consumption  was  26jOOOj)OD 
sallons.  It  is  soon  to  obtain  its  supply  from 
Owens  Valley  where  the  dty  owns  a  lam 
catchment  area.  Long  Valley  and  Tincmara 
reservoirs  are  to  be  constructed  with  a  com- 

bined capacity  of  150,500,000,000  gallons.  The 
aqueduct  consists  of  open  canal  sections,  ma- 

sonry sections  and  tunnels  and  several  imer- 
ceptliig  reservoirs,  each  of  many  million  gallons 
capacity  which  regulate  the  flow  and  develop 
power.  It  is  so  constructed  that  ground  water 
near  the  surface  may  be  pumped  into  it  and 
augment  its  volume.  It  has  23  inverted  siphons 
and  serves  both  for  water  supply  and  power 
purposes  and  is  one  of  the  large  water  supply 
projects  on  the  Pacific  Cosst. 

San  Diego  has  a  municipal  pressure  filter 
of  5.000,000  gallons  capacity. 

San  Francisco  is  supplied  by  five  independent 
systems  owned  by  a  private  corporation.  The 
waters  are  drawn  from  artesian  wells. 

In  June  1919,  Sacramento  decided  to  install 
a  modern  filtration  and  pumpinf^  plant  with  fil- 

ter beds  of  30,000.000  gallons  daily  capadty  and 
is  to  use  sulphate,  of  aluminum  as  a  coagulant 
Its  water  supply  is  from  river  water,  mountain 
sources  and  from  wells. 

In  addition  to  those  already  mentioned,  pari* 
fication  plants  have  been  constructed  at  Wtl- 
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miiigton.  Cincinnati,  Cleveland,  Columbus,  To- 
ledo, Lorain,  Yountrstown,  Louisville,  Saint 

Louis,  Dcs  Moines,  Minneapolis,  Grand  Rapids, 
Uich^     Little    Falls,     N.    J.,    Harrisburg    and 

fected  by  chlorination  and  an  electrolvser  of 
the  AUcn-Moore  celL  adopted  by  Ihe  Monireal 
Water  and  Power  Company.  The  equipment 
comprises  four  cells,  cbcd  having  a  capacity  of 

Bethlehem,    Pa.,    MiddleboTO,    Mass.,    and    at 
many  other  places  in  the  United  States  and 

The  water  supply  in  Canada  is  illustrated  in 

the  following'  few  cases : 
The  Victoria  aqueduct  conveys  waters  from 

mountain  reservoirs  37  miles  away. 
At  the  present  time  Winnipeg  obtains  waters 

that  require  softening  and  that  involves  large 
expense  annually.  It  has  recently  decided  to 
obtain  soft  water  from  Shoal  Lake,  some  dis- 

tance away. 

Toronto  obtains  its  supply  from  Lake  On- 
tario. Its  filter  beds  of  its  slow  sand  system 

have  a  capacity  of  5,000,000  gallons  per  acre  per 
day.  It  has  recently  installed  drifting  sand  fil- 

lers. These  consist  of  10  units,  each  having 
a  capacity  of  6,000,000  gallons  daily.  In  them 
there  is  a  constant  vertical  circulation  of  _^ 
water  through  the  filters,  so  that  a  part  of  the  *■— ^ 
bed  of  sand  is  kept  in  suspension  in  the  water, 
while  some  of  the  sand  is  being  constantly  re- 
Diaved  and  washed  in  transit  and  replaced  in 
filters.  A  coagulant  apparatus  is  attached  and 
the  coagulant  goes  directly  to  the  filters.  The 
bacteria  are  caught  up  and  carried  along  out 
with  the  drifting  sand.  The  process  is  rapid 
and  may  be  expensive.  The  average  amount 
of  chlorine  applied  was  2  parts  per  million  in 
1918.  In  1911  Toronto  daily  consumed  118,- 
(IOD,000  gallons. 

Montreal  obtains  its  supply  from  the  Saint 
Lawrence  and  Ottawa  rivers.  The  waters  are 
conducted  into  the  main  reservoir  200  feet  above 
ibe  Saint  Lawrence  River.  That  reservoir  has 
*  capacity  of  36,500,000  gallons.  There  is  an- 

other high  service  reservoir  still  higher.  Puri- 
fication of  the  water  supply  of  Montreal  is  ef- 

32  pounds  of  chlorine  per  day.  The  process 
has  been  credited  with  93  per  cent  ef&iency. 
In  1914  Montreal  supplied  an  amount  equivalent 

Fro.  «.— Drifting  Ssnd  PiHet^-Grxnt)'  TrPO. 



"mAT 

^rr^t 

.     j'*.  r-.r 
T    •  '   '  T.'ab.*  —  «     -• 

-k     t 

.  <--n 
k  t   •  ■ 

-.t-  ■    (- 
r..  -•/•      :  •  •' 

*  ».       •.*     T.    •„ —    ■            •-*.     r^i,      •     ̂   ;.•-■.  -    -■ 

••/—    -.4    »■     ■    r*:       vi        -  rr      i.- :  -      •' 

•■•       «        -        .                -»                      ■  .  .           .       .                        -i,  •  —' 

-.'■    "i  ••    ••  re.:  • 

Ztl  3SXV    d 

Y:rk    ft- 

r       ̂ ^ 

i««  ̂   «■ 

«  1 

.       •    *     • «         c         ... 

•1. :"    -    Ttl    vt-*-i   ami   :: 

--.  w    1  1----.      ra:-    ^rtnatri    i:    "''-'*'*^ 

?  :    '       T  ■'"-•■#  f     -.■,•-.?■.■•—   '/■—■•-  .1  .Ajti.-.s!-'^.**-"  *:€  r  ̂ i  i>  F-" 

•  *  X  *  ■ 

I     *  I 

*, ,   milr*    ir-fTT.   •'•  •  r     our"-,    'hro'iyh    ".•?:•- 
ti,  'Ij-'ri'/u'srv  r'   «-.oi--.,  in  ihc  'o*-:r»<:  '.?  wh'.'h 

'Ih'-  foTfytr.r.y  v.  :il  -ijff"-  'fj  -h'*v.*  tK':  /.' -' !- 
•.■■«'!*■  ir:**?r«--.'  r.o/.   ■*.:..(  •!*£•:.  :r.   ..  i'^:      .; :    • 
;if  'I  'h'   r»*«irrh«^^  of  vricntittb  arnd  rf:  ,:■    "h  .• 

),.:.'    '"fi  m.i'l-  arid  arr  'j«ri.;f  p»v   i' r?h  :. .     '! 
♦.",.:•     j-.»;    ",rifr.'::.ir:?s    t'^     .«.';f'     '  .:    ■;.'rv- 

•  '  '      'lUf   ;:•'!   'AhoI^'OTT'-  waT*  T    f'*r  ;.'/.•.■'•• 
,:■  '1    '  '}    r    'I'.r:.*-  •:'    j  urji**  »- 

\  •  ■  -.i'K  *   ■     :»'.'■ '-.'.'U-  hn-r.     .ml  •  .  'I*  rr.'^r.  .'r::  • 
'?.«     •.!■.!!  r    :'  •';!:     «    '#!    w;{*'T  St::.:.!:'        
rr  'ir.if:r      ;i:.'I    '',   r.'I.  .  Mn.'i!  -        ffi    'f;       :t!"     ■■     *    ■" 

I  r'.'-!i-fn*  tuviAvrt]  ir,  iji**  rf,i.  •rii'*i'ri  •.:    .■.;»'•  r- 

iii/:T"«  •  r ;  ■  ,'    ̂ .: '  ■'■  !'  •:        i  •  '!    ■!      f  ■  '    '  ■  r:  •■  ! 

It         ■».;■«         'Mii      l-r.-r      ;■  ■'     rri«.v     .r:.;.*.'"-    " 
jif'/iiir-       I,;      'A.i'-r       '.::."•    .     li'  ■.'.<■.':       I. 

!.«■«  Ii        Jifi--*  li'«  •!        .i"  '■!'■•  I«*»J/»ll        I*.  •         ■ 

::.i.  bc:el*.  hcr:;«:i«^?.  schocijN, 

>.ri^    that    the    Treasury-    L>c|anxc<rnt    o: 
rr.:t»-<f  ̂ tat?  ?  Government  called  t 
'   ';^  of  diftiRSTJzsfaed  spcciaUsts  in  1$I4, 
;.,/  f-rmulate'i  :ur.uards  of  purity  for 
■o  ■■  r  ror?uir.tti  by  'Jic  public,  which  was 
-  :  ;>..iil  'y  coxr.rr.L-n  carriers  in  tniierscafte 

'rh*r  irt  cI*:  is  con:ri*.ti:e<!  in  the 
r-:-./  :3Aakcn  a  deeper   interest  in  the 
::.;•. :i   that  taken  ly  individuals  and 
!'.    whiih  have  sutfered  most 
L:.v^ho;e<ome  water  supphes  in  the  past. 

Bibliography.—  Applebaum,    S.    R,    * 
jM?- -••  i:j  Ground  Waters  and  Its 
•  ;::i:i:'-.    Alexander    R..    ̂ Various 
H.'Ir^i  iiy,      Rain  fa!!     and     Water 
•  l''.hc-!tT.  N.  Y.);  'Cincinnati,  Rcpofft  is 
Ai-.T-r  Purif.cation  at';  De  Frise.  iL,  QLi 
>••  ::'../a'-u:.  If  leau  par  lozonc*:  Don  Ml 
f  r.j-h  Im.  'Modem  Methods  of  Water  Pari- 
f I'. .*:'>:;'    Mx)iid<.»n    1911);    Ellms.   Joseph  W., 
I'i;r:ti.  .I'ion  t  Water'  (New  York  1917): 

/  !:•.:»;.  .-rrii.;  /c,v.  nf  <1*J|17;  1913  et  seqJ: 
}■;::•  V.  i.'frii  .ijui  li  L-ert.  'Waterworks  Hand- 
■'      I      'N.V.-  Vnrk   r-'lh*:   Fuller.   M>'Tt>n  W. I  .    •'  ■!••.,;■.    •      H'. •Iro!i»cy   of    the    Eastern 

I 



WATER  SUPPLY 

Kpe  Ga'.letT.  MoDitbello  Fillers,  BahinwH,  Md.  2  Lime  Hlieri  ud  Line  Tanks,  Honiebella  Fillen 





WATER  tABL«— WAtEfe  WHEEL 

United  Statcs>   (in  <Water-Supply  and  Irriga- 
tion Papers  102,  110,  and  146,>  of  the  United 

States  Geological  Survey) ;  Fuller,  George  W., 
< Report  of   Commissioner  of   Waterworks  of 
Cmcinnati>;  Frankland,  Percy,   <Micro-Organ- 
isms    in    Water >    (London) ;    Grovcr,    Nathan 
C.  < Contributions  to  Hydrology  of  the  United 
States  >    (United    States   Water   Supply   Paper 
375);   Hasseltine,   H.   E,    <The  Bacteriological 
Examination  of  Water>   (United  States  Health 

Reports  No.  45,  Washington  1917)  ;  Hall,  Ed- 
ward Hagaman,  <The  Otskill  Aqucduct>  (in  23d 

Annual    Report  of   the   American   Scenic   and 
Historic   Preservation   Society);    Hale,   Frank 
R,    <Iron   Removal  by   Rapid   Sand   Filters^ 
Hill,   Nicholas   S.,   Jr.,    <  Modem   Filter  Prac- 

tice >  ;  Houston,  A.  C,  < Reports*  as  Director  of 
the  Metropolitan  Board  of  Water  Supply  for 
London ;  Johnson,  George  A.,  <The  Purificatioti 
of  Public  Water  Supplies>   (Paper  315,  United 
States    (Geological    Survey) ;    Jvumal    of    the 
American  Waterworks  Association;  Journal  of 
the    New    England    Waterworks    Association 
(Vols.  XIII,  XIV,   March  and   Tune   1915); 
Kunz,    George    F.,     *The    Catskill    Aqueduct 
Publications>    (New  York)  ;   ̂ Annual  Reports 
of  the  Water  Board  of   London>    (London, 

annually) ;  Mason,  William  P^  < Water  Supply' 
(\cw  York  1916)  ;   ̂ Mass.  Board  of  Health. 
Reports  of  > ;  Meyer,  Adolph  F.,  < Elements  of 
Hydrology>    (New  York);    <New  York   City, 
Water    Supply   oV    (pamphlet    issued  by   the 
Merchants'    Association,    ib.) ;    Parker.    John 
Henry,    <The   Aqueducts   of   Ancient   Rome* ; 
Phelps.    Earle   B.,    ̂ Chemical    Disinfection    of 
Water'  (United  States  Public  Health  Report  41, 
Washington,  October  1914) ;  Prescott  and  Wins- 
low,   < Elements  of  Water  Bacteriology >    (Lon- 

don) ;  Proceedings  of  the  American  Waterways 
Association  and  of  the  Institution  of  Civil  En- 

gineers of  London;   Race.  Joseph,   ̂ Chlorina- 
tion    of    Water>    (New   York   1918);    Rafter, 
(ieorge   W.,   ̂ Various  Articles  on  Hydrology, 
Rainfall,      and      Water-Supply>       (Rochester, 
X.  Y.) ;  Rideal,  Samuel,  <  Water  and  Its  Purifi- 

cation* (London) ;  Reports  of  the  Massachusetts 
State  Board  of  Health,  of  the  Public  Health 
Service  and  Hygiene  Laboratory  of  the  United 
States,  and  of  the  New  York  City  Board  of 
Water   Supply.    Gas   and   Electricity;    Slichtcr, 
Charles  S.,  *Thc  Rate  of  Movement  of  Under- 

ground Waters*  (Paper  140,  United  States  Geo- 
lo^cal  Survey)  ;  Transactions  of  the  American 
Microscopical    Society    (Vols.    XXIII,    XXIV 
and  XXX).  and  of  the  London  Institution  of 
Mechanical    Engineers;    Turneaure    and    Rus- 

sell,  ^Public  Water   Supplies>    (New   York)  ; 
Technology     Quarterly      (various     volumes) ; 
'Underground     Water     Resources     of     lowa^ 
(Water  Supply  Paper  293  of  the  United  States 
Geological  survey) ;  United  States  Geological 
Survey     Reports     on     Underground     Waters, 
Hydrology    and    Water    Supply;    WTiipple, 
George   C.,    *  Microscopy  of   Drinking  Water' 
i^^tvi  York)  ;  id.,  <The  Value  of  Pure  Water> 
(Xcw   York    1907);    Zeitschrift   fur   Hygiene 
(Berlin  1894  et  seq). 

Henry  Wayland  Hill, 

President  of  the  New  York  State  Waterways 
Association.  A-uthor  of  ̂ ^Waterways  and 
Canal  Construction  in  New  Vork^  and  of  the 
Articles  on  ̂ RainfalP*  and  ̂ Waterways^  in 
this  Encyclopedia. 

VOL.  29 — 5 

WATER  TABLE,  in  architecture,  a  pro- 
jecting stone  sloped  on  the  roof  to  throw  off 

water.  It  occurs  in  buttresses  and  other  parts 
of  Gothic  architecture. 

WATER  THERMOBAETER.  See  Ther- 
mometer. 
WATER-THRUSH,  an  American  warbler 

of  the  genus  Seiurus^  brownish  to  yellowish  in 
color,  having  terrestrial  habits  and  frequenting 
preferably  the  borders  of  streams;  its  donied 
nest  in  the  woods  gives  the  name  oven-bird 
to  the  common  resident  species  (S.  auricapUlus) . 
The  Louisiana  variety  (S.  moiacilla)  is  distin- 

guished by  a  white  superciliary  line.  See  War- 
blers; Wagtail. 

WATER     TURBINE.      See     Turbine; 
Water  Wheel. 

WATER-TURKEY.    See  Darter. 
WATER  VALLEY,  Miss.,  city,  one  of  the 

counts-seats  of  Yalobusha  County,  on  the 
Illinois  Central  Railroad,  about  140  miles  north 
b>;  east  of  Jackson,  the  State  capital,  and  15 
miles  north  of  Coffee ville,  the  other  county-seat. 
It  was  settled  in  1855  by  William  Carr;  incor* 
porated  in  1867,  and  chartered  as  a  city  in  1890. 
It  is  in  an  agricultural  region,  in  which  cotton 
is  one  of  the  principal  products.  It  has  consid- 

erable lumbering  interests.  The  chief  manufac- 
turing establishments  are  cotton  mills,  railroad 

repair  and  construction  shops,  in  wluch  there 
are  500  men  employed,  a  lumber  null,  foundry 
and  machine  shops,  and  woodworking  factory. 
The  city  owns  and  operates*  the  electric-light 
plant  and  the  waterworks.  There  are  seven 
church  denominations,  the  Methodist  State  Or- 

phans' Home,  the  Mcintosh  Training  School, 
and  public  Schools  for  both  races.  There  are 
two  banks  and  two  newspapers.  The  sovern- 
ment  is  vested  in  a  mayor  and  board  of  alder- 

men consisting  of  seven  members  elected  every 
two  years.    Pop.  4,708. 
WATER  WHEEL,  a  machine  by  whidi 

the  energy  in  falling  water  is  utilized  to  per- 
form mechanical  work.  Water,  through  its  tend- 
ency to  seek  the  lowest  level  —  the  point  near- 

est to  the  centre  of  the  earth  —  acts  as  a  motive 
power  by  its  weight.  When  the  water  is  con- 

fined, as  in  a  vertical  pipe,  this  weight  becomes 
pressure.  When  the  water  has  acquired  a  ve- 

locity in  flow  its  motive  power  is  called  impulse. 
Water  wheels  adapted  to  these  various  condi- 

tions may  be  divided  into  two  general  classes  — 
the  Vertical,"*  consisting  of  the  ̂ overshot,* 
*breast»  and  ̂ undershot*  wheels;  and  the 
•horitontal,*  which  includes  a  great 'variety  of 
turbine  or  reaction  wheels.  The  impact  or  im- 

pulse wheels  are  represented  in  both  classes. 
The  term  water  wheel  is  correctly  applicable  to 
all  forms  of  water  motors  that  rotate,  but  in 
this  article  it  will  be  restricted  to  those  of  the 
vertical  class.  For  those  belonging  to  the  hori- 

zontal class,  see  Turbine. 
The  overshot  wheel  is  so  called  because  the 

actuating  water  is  fed  to  it  from  the  top.  It  is 
provided  with  a  number  of  buckets  fixed  to  its 
periphery  in  such  a  way  that  as  the  wheel  re- 

volves the  buckets  on  the  descending  side  have 
their  tops  upward,  and  being  filled  with  water 
at  or  near  the  top  of  the  wheel,  the  weight  of 
the  water  exerts  a  downward  pull  and  the  axle 
of  the  wheel  being  free  to  turn  in  its  bearings, 
a  rotary  motion  is  imparted  to  the  axle  from 
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which  it  is  traiismittcH  by  bcltf  or  gearing;  to 
the  mechanism  to  be  operated.  The  water  is 
admitted  to  the  wheel  by  various  methods,  such 
as  the  overfall  sluice,  the  penstock  and  the 
piide  bucket,  in  all  of  which  the  water  is  f^dcd 
in  a  course  tanprential  to  the  perimeter  of  the 
wheel.  If  the  water  is  in  motion,  that  is.  has  a 
certain  velocity,  when  it  enters  the  wheel  buck- 
Ms,  it  acts  partly  by  impact,  hut  in  usual  condi- 

tions the  motive  power  of  the  wheel  is  simply 
the  weight  of  water  in  its  descending  buckets, 
which  may  be  roughly  estimated  as  the  cubic 
content  in  feet  of  two-thirds  of  the  number  of 
buckets,  multiplied  by  62^^  pounds.  To  obtain 
the  greatest  efficiency,  the  number  of  buckets. 
ou^ht  to  be  as  large  as  possible  and  so  arranged 
as  to  hold  the  water  as  long  as  practicable. 
The  buckets  vary  in  form,  but  the  greatest 
eflcct  is  obtained  from  curved  buckets,  the 

"radial"  giN^ing  only  about  75  per  cent  of  the 
power  obtainable  by  the  use  of  ̂ elbow*  buckets. 
Overshot  wheels  ma^  t)e  constructed  of  wood  or 
iron  in  any  size.  The  earlier  forms  were  mas- 

sive structures  built  of  wood;  the  modem 
wheels  are  generally  built  of  iron  and  are  prac- 

tically limited  by  construction  problems  to  falls 
less  than  60  feet  in  height.  Tne  average  sizes 
range  from  8  to  40  feet  in  diameter. 

In  the  breast  wheel  the  water  is  received  by 
the  buckets  on  a  level  with  or  but  slightly  above 
the  axle  of  the  wheel.  It  is  most  eflfectively 
employed  in  connection  with  falls  ranging  from 
5  to  20  feet,  and  where  the  flow  ranges  from 
5  to  90  cubic  feet  per  second.  The  buckets  are 
generally  held  in  a  curb,  and,  not  being  re- 

quired to  hold  water,  arc  set  radially.  Their 
number  is  made  as  large  as  possible,  and  they 
are  set  at  such  an  angle  that  they  leave  the 
water  vcrtidilly  so  as  not  to  carry  up  water 
from  the  tail  race.  The  breast  wheel  is  more 
effective  than  the  overshot  where  the  fall  is 
low,  since  it  can  be  made  of  nearly  double  the 
diameter  and  affords  an  increased  facility  for 
the  reception  and  discharge  of  the  water  by 
the  buckets,  besides  gaining  some  power  from 
impulse. 

The  undershot  wheel  receives  the  water  be- 
low its  horizontal  centre  line.  Instead  of  buck- 
ets it  is  eauipped  with  a  series  of  paddles  or 

vanes  fixed  to  the  periphery  in  such  a  way  that 
the  nowin|<  water  passing  under  the  wheel 
[mshcs  against  the  paddles,  causing  rotation.  It 
\ .  usually  set  in  a  curb  with  a  minimum  amount 
of  clearance  for  the  escape  erf  the  water.  The 
most  effective  curbs  are  concentric  to  the  wheel, 
those  .set  straight  or  tangential  allowing  too 
much  waste.  The  paddles  are  set  radially  and 
inclined  upward  in  order  to  be  readily  emptied 
of  water  upon  the  return  side. 

Fi>r  falls  not  exceeding  six  feet,  the  most 
cfl(vtive  wheel  is  the  Toncelet.  In  it  the  water 
acts  in  a  manner  verv  similar  to  its  action  in  a 
turbine,  and  althougfi  not  quite  as  eflicient  as 
tnrluiu's  workinki  under  normal  conditions,  it  is 
superior  when  working'  under  a  reduced  water 
supply.  The  buckets  are  curved,  and  the  water 
flowing  alon^  their  concave  sides  presses  upi>n 
them  without  impact  and  with  greater  effect 
than  that  i»t  water  impinging  at  right  angles 
against  buckets  with  plane  surfaces.  The  effect 
of  the  wheels  incnases  with  the  depth  of  the 
water,  and  the  velocity  of  rotation  is  etiual  to 
alKmt  one-half  the  velwity  of  the  flowing  water. 
The  .simplest  form  of  the  "impact^  wheel  con- 

sists of  a  scries  of  rectangular  buckets  fixed 
upon  a  wheel  at  an  angle  varying  from  50  lu  7D 
degrees  to  the  horizontal.  The  water  is  con- 

ducted to  it  through  a  pynMnidal  flume  set  at 
an  angle  varying  from  20  to  40  degrees,  so  that 
it  strikes  the  blades  nearly  at  right  angles.  The 
normal  effect  is  about  5  oer  cent  of  the  total 
mechanical  power  of  the  now,  but  this  roav  be 
increased  somewhat  by  increasing  the  length  of 
the  ;>addles,  so  that  the  water  exerts  a  combined 
impinging  and  pressing  force. 

In  another  form,  known  as  the  ̂ impulse* 
wheel,  a  series  of  cup-shaped  buckets  attached 
to  the  periphery  of  the  wheel  are  acted  upon  by 
a  jet  of  water  conducted  by  a  pipe  and  debvercd 
through  a  nozzle  tangentially  against  the  ctips. 
More  power  is  obtained  by  increasing  the  num- 

ber of  nozzles  to  two,  or  even  four.  Of  this 
form  the  most  notable  are  those  of  the  Pelton 
type,  which  are  extensively  employed  to  work 
air  compressors  in  mining  operations.  At  first 
limited  in  usefulness  to  the  locality  of  the 
power,  the  development  of  electric  power  trans- 

mission brought  them  into  a  greatly  enlarged 
field  of  service.  Such  wheels  are  now  operating 
under  heads  up  to  nearW  2,000  feet.  A  Pelton 

wheel  in  the  service  of^  the  South  California 
Edison  Company,  working  under  1.900  feet  head 
at  430  revolutions  per  minute,  develops  1.600 
horse  power.  This  wheel  has  been  running  con- 

tinuously since  17  March  1903.  At  a  plant  re- 
cently erected  in  Europe,  a  jet  of  water  one  and 

one-half  inches  in  diameter  under  a  head  of 
.S,250  feet  develops  3,000  horse  power.  The  Rio 
Janeiro  Traction,  Light  and  Power  Company 
operates  a  Pelton  wheel  with  four  nozzles  under 
900  feet  of  head.  The  power  devdoped  b 
equivalent  to  20,000  horse  power. 

The  efficiency  of  the  turbine  bein^  so  much 
greater  than  that  of  any  type  of  vertical  water 
wheel  they  are  universally  preferred  except  in 
the  smallest  water  power  developments.  This 
statement,  however,  does  not  apply  to  the  Pelton 
wheel  whose  efficiency  is  equal  to  the  turbine, 
and  is  available  where  the  head  is  too  great 
for  economical  use  in  turbines.  The  largest 
vertical  water  wheel  ever  built  in  America  was 
the  Burden  wheel,  located  on  the  bank  of  Wyn- 
ant's  Kill,  which  enters  the  Hudson  River  near 
Troy,  N.  Y.  This  wheel  was  of  tension  con- 

struction, the  264  spokes  being  one  and  one-half 
inch  rods  bolted  to  rosettes  on  the  12  inch  shaft 
Its  diameter  was  60  feet,  and  its  face  width 
was  20  feet.  The  water  was  broti^^t  to  tbc 
wheel  through  a  steel  penstock  which  crossed 
the  wheel  transverselv  at  its  summit.  Four 

gates  at  inter\'als  in  this  penstock  were  in  llie 
constant  charge  of  the  wheelman  who  opened  or 
closed  them  so  as  to  keep  the  stipply  such  that 
it  would  turn  the  wheel  at  a  constant  speed  of 
two  and  one-half  revolutions  per  minute.  On 
the  outer  sides  of  the  rim  were  circular  cogged 
racks  which  engaged  with  pinions  seven  tect 
in  diameter  and  nine  inches  face  kesred  to  die 

shaft,  which  projiK-ted  31  feet  into  the  mUL 
This  wheel  was  in  constant  operation  45  years, 
much  of  the  time  running  night  andday  for 
lonir  periods.  It  was  abandoned  in  1896  as  ojf 
insufficient  p<iwer  tor  the  needs  of  the  btisiness, 
but  remaineil  intact  for  15  years  thereafter  be- 

fore it  l>eKan  to  tall  into  decay.  The  largest 
water  wheel  in  tho  world  is  that  whicli  supplies 
the  ancient  c-ty  nt  Hama  with  water  for  dnnk- 
ing  and   irrigation    from   the  river  Orontet — 
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about  120  miles  north  of  Damascus.  This  wheel 
is  of  the  undershot  type,  70  feet  in  diameter  and 
of  comparatively  narrow  face.  It  is  built  of 
wood  ui>on  an  iron  axle. 

Bibliography. —  Good  descriptions  of  water 
wheels  are  scattered  through  the  various  en< 
gineering  periodicals.  Especially  valuable  data 
may  be  obtained  from  ̂ Transactions  of  the  In- 

ternational Engineering  Congress^  (San  Fran- 
cisco 1916).  See  also  Turbine;  Water  Power; 

Water  Motor. 
WATER  AND  WHITE  ALDERS.    See 

Clethra. 
WATER  WORSHIP,  a  feature  of  nature 

worship,  and  one  of  the  primitive  superstitions 
of  mankind.  Water  was  not  worshipped  as  an 
element,  but  in  its  various  forms  of  well  and 
spring,  river  and  ocean.  Every  spring  and 
nver  was  supposed  to  have  an  animating  deity, 
who  could  be  propitiated  or  offended,  and  the 
worship  of  these  divinities  was  a  prominent 
part  of  Greek  and  Roman  cult,  especially  in  the 
rural  districts. 

WATERBORO,  wa'ter-bur-6,  Ue^  town  in York  County,  on  the  Portland  and  Rochester 
Railroad^  about  25  miles  southwest  of  Portland. 
It  contains  the  villages  of  Waterboro,  East 
Waterboro,  South  Waterboro,  North  Water- 

boro, Waterboro  Centre  and  Ossippee  Mills.  It 
was  settled  in  1787,  and  in  1789  was  incorpor- 

ated. The  town  has  flour  and  lumber  mills,  an 
apiary  for  breeding  bees  and  considerable  dairy 
interests.    Pop.  997. 
WATERBURY,  a  dty  of  Connecticut,  in 

New  Haven  County,  the  fourth  in  population  in 
the  State,  and  one  of  the  most  important  manu- 

facturing centres  in  New  England.  It  is  situated 
on  both  sides  of  the  Naugatuck  River,  21  miles 
above  its  junction  with  the  Housatonic,  22  miles 
northwest  of  New  Haven  and  32  southwest  of 
Hartford.  In  January  1902,  by  an  amendment 
to  the  charter,  the  city  became  coterminous 
with  the  town,  so  that  it  now  covers  an  area 
seven  or  eight  miles  square.  Its  physical  fea- 

tures are  greatly  diversified.  Its  streams  and 
wet  lands  probably  suggested  its  name,  given  to 
ibe  town  at  the  time  of  its  incorporation.  Its 
earliest  designation,  ̂ Matetacoke^  (shortened  to 
Mattatuck),  means  a  place  or  land  without  trees, 
and  had  reference  probably  to  the  primaeval 
meadows  on  the  Naugatuck. 

History;. —  The  first  attempt  at  a  settlement 
was  made  in  1674,  by  men  of  Farmington,  on 
the  high  land  west  of  the  river,  known  ever 
since  as  the  Town  Plot.  The  breaking  out  of 

King  Philip's  War  led  to  the  abandonment  of this  site  and  the  planters,  when  they  returned, 
settled  on  the  east  side  of  the  river,  nearer  to 
Farmington,  calling  the  place  the  Town  Spot. 
The  settlement  was  formed  under  the  order  of 
the  General  Court,  upon  the  pa3rment  of  about 
£2,500.  The  men  numbered  31,  and  for  26  years 
no  outsider  was  admitted  as  a  proprietor.  Mat- 
tatuck  was  incorporated  as  a  town  (of  Hartford 
County),  with  a  change  of  the  name  to  Water- 
))ury,  m  1686,  occupying  then  a  territory  about 
eight  miles  wide  and  18  miles  from  north  to 
south. 

For  more  than  a  century  its  growth  was 
slow.  In  addition  to  the  natural  disadvantages 
of  the  situation,  there  were  such  disasters  as  the 

"great  flood*  of  1691  and  the  *great  sickness* 
^»f  1712.    The  organization  of  a  church  —  always 

an  important  event  in  a  New  England  plantation 
—  did  not  take  place  until  1691.  The  town  and 
parish  were  identical  until  1738,  when  Westbury 
(now  Water  town)  was  set  apart  as  an  ecclesi- 

astical society.  Northbury  (now  Plymouth  and 
Thomaston)  secured  similar  rights  m  1739,  and 
thenceforth  the  original  parish  became  known 
as  the  First  Society.  The  church  belonged^  of 
course,  to  the  Congregational  denomination. 
No  other  existed  in  the  territory  until  1737, 
when  Episcopal  services  were  introduced.  The 
town  was  represented  in  the  Revolutionary  War 
by  about  800  men,  an  extraordinary  number. 

Throughout  its  history,  Waterbury  has  suf- 
fered seriously  from  fires.  The  losses  in  1880- 

81  and  in  1892-94  were  exceptionally  large,  but 
were  far  surpassed  by  those  of  the  great  fire  of 
1902,  which  amounted  to  more  than  $2,000,000. 
A  fire  company  was  organized  in  1S28  and  sev- 

eral others  later,  and  a  fire  department  was  es- 
tablished under  the  first .  city  charter  in  1854. 

This  has  developed,  much  after  the  fashion  of 
other  cities,  into  a  paid  department,  with  a  chief 
engineer,  and  equipped  with  a  modern  auto- 

mobile apparatus. 
Manufactures,  etc.— -The  conditions  that 

surrounded  the  settlement  of  the  town  and 
limited  its  agricultural  prosperity  became  an  im- 

portant factor  in  its  subsequent  development. 
Under  the  discipline  of  poverty  and  hardship, 
a  group  of  men  §rew  up  who  possessed  inven- 

tive genius,  and,  m  addition,  patience,  economy 
and  pluck.  When  the  manufacturing  era  opened, 
these  men  were  at  the  front,  ready  to  make  use 
of  their  opportunities,  while  the  rapid  streams 
of  the  region  furnished  the  necessary  water 
power.  The  farmers*  sons  became  manufac- 

turers—  makers  of  clocks  and  buttons  —  and 
along  the  several  streams  Httle  factories  and 
mills  grew  up,  whose  products  met  the  growing 
demand  of  the  time.  It  was  in  response  to  this 
demand,  emphasized  by  the  War  of  1812-15. 
that  the  brass  industry  of  Waterbury  receivea 
its  early  impetus  —  an  impetus  which  was  en- 

hanced anew,  and  very  greatly,  by  the  War  for 
the  Union.  By  1840  the  manufacture  of  sheet 
metal  and  wire  had  taken  the  lead  of  all  others. 
But  there  were  many  uses  to  which  sheet  brass 
could  be  applied  beside  button-making,  and 
Waterbury  manufacturers  were  quick  to  dis- 

cover them.  The  great  manufactories  are  still 
known  locally  as  ̂ rolling  mills,^  but  the  articles 
produced  in  them  are  of  endless  variety. 
Through  the  latter  half  of  the  19th«century  the 
bulk  of  the  brass  manufacture  was  carried  on 
by  six  concerns,  one  of  which  came  into  exist- 

ence in  1802,  and  another  a  few  years  later. 
These  six  manufactories  still  hold  their 
prominent  position,  but  meanwhile  others 
have  sprung  up  and  attained  to  great  import- 

ance, some  devoted  to  one  specialty  and  some  to 
another,  and  several  of  them  rivaling  in  the  ex- 

tent of  their  product  the  older  establishments. 
Buttons,  buckles,  pins,  hooks  and  eyes,  suspen- 

ders, harness  trimmings,  rivets,  wire,  tubing, 
gas  fixtures,  lamps,  brass  kettles,  boilers,  clocks, 
watches,  spoons,  forks,  fiasks,  percussion  caps, 
photographic  materials,  coins  for  South  Ameri- 

can republics  —  things  of  all  kinds  made  wholly 
or  in  part  of  brass  —  are  sent  forth  from  their 
packing  rooms  by  htmdreds  of  thousands,  and 
shipped  to  all  parts  of  the  world.  The  chief  seat 
of  the  brass  industry  in  America  is  the  Nauga- 

tuck  Valley,  and   Waterbury   is  its   dominant 
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centre.  There  are  also  many  important  estab- 
lishments quite  outside  of  the  brass  industry  — 

machine  shops  of  national  reputation,  foundries, 
manufactories  of  cutlery,  of  hin|3[cs.  of  traps,  of 
aluminum  goods,  paper-box  factories  and  vari- 

ous others.  The  number  of  Watcrbury  con- 
cerns which  or^nized  under  the  ̂ Joint  Stock 

Law*  of  Connecticut  between  1843  and  1911 
was  about  300.  One  hundred  of  these  were 
companies  working  in  metals;  the  rest  were 
corporations  manufacturing  other  materials,  or 
mercantile  and  miscellaneous  concerns.  Many 
of  these  have  ceased  to  exist,  but  the  surviving 
corporations  number  over  150,  The  fame  of 
the  Watcrbury  watch  was  worldwide,  ytt  few 
people  know  that  one  of  the  largest  clock  fac- 

tories on  the  globe  is  here.  In  1845  the  capital 
employed  in  manufactures  amounted  to  $o53.- 
825;  in  1890  the  amount  of  the  capital  was  $17,- 
682,500.  and  the  value  of  the  product,  $17,712,- 
829;  and.  in  1910.  the  amount  of  the  capital  was 
$35,000,000,  the  value  of  the  product  $50,350,000, 
and  the  total  wages  paid  $12,000,000.  In  1914 
the  capital  was  $49,000,000  and  the  gross  prod- 

ucts almost  $51.000,0(X).  Watcrbury,  having 
manufactured  munitions  during  the  War  of 
1812,  and  during  the  Civil  War,  again  turned  to 
the  manufacture  of  war  materials  in  1914,  and 
continuously  during  the  World  War  has  turned 
out  munitions  to  the  extent  of  tens  of  millions 
of  dollars. 

Through  all  this  period  Watcrbury  men 
were  busy  as  inventors.  The  first  United  States 
patent  was  granted  to  a  descendant  of  a  Water- 
bury  miller;  the  second  was  granted  to  a  resi- 

dent of  Waterbur>-  —  in  1796.  The  number  of 
patents  issued  to  residents  of  Waterbury  con- 

tinues to  be  about  double  what  might  be  ex- 
pected from  the  population ;  or  one  annually  for 

every  500  inhabitants.  The  city  has  six  com- 
mercial and  seven  savings  Itanks. 

Railroads  and  TransportatioiL —  Electric 
cars  nm  through  the  main  streets  and  beyond 
the  city  limits  in  every  direction  to  the  neigh- 
I)oring  towns.  The  headquarters  of  the  western 
division  of  the  New  York,  New  Haven  and 
Hartford  Railroad  are  in  Watcrbury  and  ex- 

press train  service  is  given  both  to  New  York 
and  Boston  with  local  service  on  branches  ex- 

tending to  Middletown,  to  New  Haven  and  to 
Watertown.  The  electric  trolley  railway  s>*s- 
tem  centring  here  serves  42  towns  Vithin  a 
radius  of  35  miles.  The  product  of  the  Water- 
bury  manufacturers  in  the  line  of  mailable 
goods  is  so  immense  that  the  business  of  the 
post  office  is  exceptionally  large.  The  money 
order  business  amounts  to  nearly  a  million 
dollars  annually. 

Water  Supply,  Lighting,  etc. —  The  water supply  is  aliunaant  and  good.  A  reservoir  was 
established  <in  Kast  Mcnuitain  in  1868,  another 
on  Cooke  street  in  1880.  the  Wigwam  Reservoir 
in  l*)01,  and  in  1W>  the  building  of  the  Morris 
Reservoir  on  the  west  )»ninch  of  the  Naugatuck, 
11  miles  north  of  the  city,  was  begun.  The^se 
reservoirs  have  a  total  capacity  of  over  5.000,000 
gallons  of  water.  There  are  *>5  miles  of  water 
pipe.  A  sewerage  system  was  introduced  in 
ltftJ3,  but  the  discharge  of  sewage  into  the  river 
was  strongly  objected  to  by  pers<»iis  and  estab- 

lishments located  IhIow  the  outfalls.  In  Aug\ist 
191M  the  city  l»egan  the  bnilding  of  a  tnmk 
sewer,  and  a  sewatre  disposal  plant  some  miles 
down  the  valley.    The  city  has  Uuii  lighted  by 

pas  since  1854.  Electric  lights  were  introduced 
m  1884.  and  were  substituted  for  gas  lights  on 
the  public  streets  not  long  after.  Since  1904 
the  current  which  supplies  the  lights  and  also 
furnishes  the  motive  power  of  tlw  trolley  sys- 

tem is  brought  across  the  country  from  the 
Housatonic  River. 

Streets,  Parks,  Buildings,  etCv— The  city 
is  divided  into  four  sections,  as  the  town  has 
been  from  its  settlement,  by  two  main  streets, 
one  running  east  and  west,  the  other  nearly 
north  and  south.  There  is  also  an  infomal  di- 

vision into  districts,  some  of  which  represent 
the  school  districts  of  the  earlier  tinae.  The 
most  imporunt  of  these  are  Brooklyn.  Watcr- 
ville,  Hopeville  and  Bunker  HilL  At  the  inter- 

section of  the  main  streets  there  is  a  central 
park  or  green,  adorned  with  stately  elms,  at  one 

end  of  which  stands  an  elaborate  soldiers*  rnona- 
mcnt  (erected  in  1885,  by  popular  subscription), 
and  at  the  other  end  a  nandsome  drinking 
fountain.  The  development  of  Hamilton  and 
Chase  Parks  —  valuable  gifts  to  the  citv —  was 
begun  in  1903.  Centre  square  and  Union 
square  are  attractively  laid  out.  The  ptiblic 
buildings  worthv  of  mention  are  the  courthoase, 
the  post  office,  the  Bronson  Library.  Second  Con- 

gregational Qiurch,  Saint  John's  Church  (Epis- 
copal). Saint  Patrick's  Church  (R.C.).  the 

btiilding  of  the  Young  Men's  Cliristian  Associa- 
tion, the  Girls'  Industrial  School,  the  Lilley 

building,  the  Gtizens'  Bank^  the  Elton  Hotel 
and  the  Buckingham  building.  Saint  Anne's 
Church  (R.C.).  The  municipal  building  adjoin- 

ing Library  Park  cost  $600^)00.  There  are  23 
theatres.  The  union  railway  station  is  modem 
and  commodious.  The  Chase  Interests.  Inc^ 
have  just  built  an  edifice  costing  approximately 
$1,000,000,  to  be  used  for  office  purposes. 

Education,  etc. —  School  affairs  were  at 
first  conducted  by  the  town,  and  afterward  bf 
a  *^school  society,*  which  divided  the  town  into 
14  districts.  In  1849,  chiefly  with  a  view  to 
establishing  a  high  school  (the  old  acadeniy 
having  suffered  a  decline),  five  of  the  districts 
were  incorporated  as  a  centre  district,  under  the 
management  of  a  board  of  education,  a  finance 
committee  and  a  superintendent  of  schools, — 
leaving  a  circle  of  outlying  districts  tinder  die 
old  management  (a  board  of  school  visitors). 
In  1899  the  bounds  of  the  city  were  extended 
and  made  coterminous  with  those  of  the  centre 
district,  and  the  earlier  and  somewhat  cumbrous 
organization  was  superseded  by  a  department 
of  education,  consisting  of  the  mayor  and  a 
board  of  seven  members.  In  1917  the  board 
consisted  of  the  mayor  and  nine  members,  three 
members  being  elected  for  terms  of  six  years 
each.  When,  in  1902,  the  city  was  finally  made 
coterminous  with  the  town,  the  traditional  status 
of  the  outlying  districts  was  preserved.  The 
districts  have  since  practically  been  abolished 
The  investment  in  public  schools  exceeds 

$3,0(J(MKX). Kindergartens,  domestic  science,  manoal 
training  and  sewing  departments  have  been  es- 
tablishi*<l  in  all  of  the  schools,  and  the  evening 
schools  have  been  conducted  since  1856.  A  con- 

tinuation school  for  machine  shop  apprentices 
has  !)een  cstatYJished.  An  open-air  school  was 
established  in  |912  The  first  high-school  buld- 
ing  was  destrove<l  bv  lire  in  1870;  the  third  was 
erected  in  IW<-1«>11  at  a  cost  of  $22S,000.  Two 
new  high  schools  have  Inren  erected  at  a  m<t 
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of  about  $1,000,000  each  and  a  third  has  been 
begun  to  cost  the  same.  Pupils  enrolled  in  the 
public  schools  for  1918  number  14,748  and  in 
schools  other  than  public  6,184.  These  other 

schools  include  Saint  Margaret's  School  for 
Girls  (the  diocesan  school  of  the  Episcopal 
Giurch),  the  Academy  of  the  Convent  of  Notre 
Dame,  five  large  parochial  schools  and  various 
smaller  schools.  The  Bronson  Library,  founded 
in  1868  by  a  bequest  of  $200,000  from  a  native 
of  the  town,  contains  more  than  100,000  vol- 

umes, and  has  a  very  wide  circulation  every 
month.  The  present  building  was  erected  in 
1891-94,  at  a  cost  of  $63,500. 

There  arc  three  daily  newspapers  —  the 
Waterbury  American,  established  in  1844;  the 
Waterbury  Democrat  and  the  Waterbury  Re- 

publican, both  dating  from  1881.  The  town 
has  made  a  very  respectable  record  in  pictorial, 
art,  sculpture,  music  and  literature. 

Societies.— Various  literary,  musical  and 
scientiEc  societies  and  social  clubs  have  been 
organized,  the  most  active  of  which  are  the 
Waterbury  Qub,  incoiporated  in  1881;  the 

Women's  Club,  established  in  1889;  the Daughters  of  the  American  Revolution,  1893, 

the  Naturalists'  Qub,  1897,  the  Mattatuck  His- 
torical Society,  organized  in  1877  and  incor- 

porated in  1902  and  the  Country  Club,  incor- 
porated in  1908.  The  various  Masonic  bodies 

and  mutual  benefit  fraternities  number  about 

175.  The  Young  Men's  Christian  Association, organized  in  18d8,  occupies  a  building  which 
cost  $40,000.  Other  philanthropic  organizations 

are  the  Industrial  School  (for  girls),  the  Boys' 
Qub,  the  Young  Women's  Friendly  League,  two day  nurseries,  a  free  Idndergartcn,  Protestant 
and  Roman  Catholic  temperance  societies  and 
the  Southmayd  Home  (for  aged  persons). 
Waterbury  has  three  large  modem  hospitals, 

the  Waterbury  Hospital  and  the  Saint  Mary's 
Hospital,  costmg  considerably  over  one-half  a 
million  dollars.  The  present  almshouse  was 
buih  in  1893  at  a  cost  of  $80,000.  Of  the  sev- 

eral cemeteries  of  the  town,  Riverside  (opened 
in  1853)  is  noteworthy  for  its  picturesqueness 
and  for  its  monuments.  A  memorial  chapel 
stands  at  its  main  entrance. 

Religion. —  Waterbury  contains  38  churches 
and  three  Union  chapels.  Probably  two-thirds 
of  the  population  are  Roman  Catholics  and  the 
Catholic  churches  number  10.  Five  of  the 
Protestant  churches  are  (Congregational,  three 
Episcopalian,  four  Baptist,  five  Methodist,  three 
Lutheran  and  one  Adventist.  There  is  also  a 
corps  of  the  Salvation  Army,  a  society  o£ 
Christian  Scientists  and  two  Jewish  63ma-> 
gogues. 

Government. —  In  1825  the  population  lying 
around  the  centre  of  the  town  was  organized 

into  a' borough.  The  incorporation  of  the  city 
took  place  in  1853,  with  a  population  of  about 
4,000.  A  new  charter,  obtained  in  1871,  was  su- 

perseded by  another  in  1896,  to  which  important 
amendments  were  made  in  1899  and  1902.  Under 
this  third  charter  the  city  is  divided  into  five 
wards  and  the  government  is  conducted  by  a 
mayor  and  15  aldermen,  through  a  number  of 
boards,  each  having  charge  of  one  of  the  follow- 

ing departments:  Of  pubfic  works,  of  public 
safety,  including  the  police  and  fire  depart- 
raents,  of  public  health,  of  charities,  of  educa- 

tion, of  finance;  also  a  board  of  assessors,  a 
board  of  relief  and  a  board  of  agents  of  the 

Bronson  Library.  There  are  also  superintend- 
ents of  streets,  of  the  waterworks  and  of 

sewers  and  a  city  en^neer.  Besides  the  police 
court,  there  is  a  district  court,  which  has  iuris- 
diction  beyond  the  limits  of  the  city  and  ses- 

sions of  the  Superior  Court  are  held  in  Water- bury. 

Population. — ^The  successful  conduct  of  man- 
ufactures so  extensive  and  varied  in  an  inland 

Connecticut  valley  has  involved  a  large  and 
steadily  increasing  immigration.  The  growth 
of  the  city  since  1850  has  been  ̂ eatly  aug- 

mented by  the  steady  inflow  of  foreigners.  The 
population  in  1790  numbered  2,937;  in  1850, 
5,137;  in  1860,  10,004;  in  1880,  17,806;  in  1890, 
28,646;  in  1900,  51,139.  The  United  States 
census  of  1910  reported  the  population  at  73,141, 
the  percentage  of  increase  being  59.5.  The  offi- 

cial estimate  of  1915  was  87,745  and  the  local 
estimate  of  1919^  105,000.  The  percentage  of 
residents  of  foreign  birth  or  parentage  is,  with 
one  exception,  the  largest  of  any  Connecticut 
town  and  the  number  of  nationalities  repre- 

sented is  remarkable.  At  the  same  time,  the 
condition  of  the  communitv,  socially  and 
morally,  is  exceptionally  good.  Waterbury  is 
noted  for  the  superior  grade  of  the  homes  of 
its  working  people.  Wealth  is  more  uiuformly 
distributed  than  in  most  cities,  the  question  fre- 

quently arising  whether  there  are  any  million- 
aires in  the  community.  The  valuation  of 

property,  real  and  personal,  in  1918  was  $110,- 000^. 

Bibliography^ — Bronson,  ̂ History  of  Water- 
bury >  (18o8)  ;  Bassett,  <  Waterbury  and  Her  In- 

dustries >  (1888);  Anderson,  <  The  Town  and 
City  of  Waterbury  from  the  Aboriginal  Period 
to  the  Year  1895^  0^96)  :  also  *  Charter  and 
Ordinances  of  the  City  ot  Waterbury^  (1902) 
and  the  annual  ̂ Municipal  Register.^ Leroy  M.  Gibbs, 

Secretary,  Waterbury  Chamber  of  Commerce, 
WATERBURY,  Vt.,  town  in  Washington 

County,  on  the  Waterbury  River  and  on  the 
Central  Vermont  Railroad,  about  11  miles  north- 

west of  Montpelier.  It  contains  the  villages  of 
Waterbury  and  Waterbury  Center.  The  loca- 

tion, in  a  beautiful  valley,  is  most  picturesque. 
The  principal  manufacturing  establishments  are 
grist  and  lumber  mills,  bnck  works,  tannery, 
boot  and  shoe  factory,  sleigh  and  carriag:e  wor]^. 
There  aro-  six  churdies,  ureen  Mountain  Serai- 
nary,  a  State  Insane  Hospital  and  graded 
schools.    Pop.  3,273. 
WATERCOURSES,  in  law,  streams  of 

water  usually  following  a  well-defined  channel 
and  emptying  into  some  other  body  of  water. 
A  watercourse  need  not  maintain  a  constant 
current,  but  it  must  be  more  than  an  occasional 
stream,  the  result  of  unusual  rains  or  the  melt- 

ing of  snow  and  following  a  channel  cus- 
tomarily dry.     See  Riparian  Rights. 

WATEREE^  a  river  of  South  Carolina, 
formed  by  the  junction  of  the  Catawba  River 
and  Fishing  Creek,  and  is  called  the  Catawba 
in  the  upper  part  of  its  course.  It  is  about  315 
miles  long  and  runs  nearly  southward,  forms 
the  east  boundary  of  Chester,  Fairfield  and 
Richland  counties,  and  unites  with  the  Conga- 
ree  River  at  the  southwest  extremity  of  Sum- 

ter County  to  form  the  Santce  River. 

WATERFALL,  a  sudden  descent  in  the 
water  of  a  river  or  stream  from  a  higher  to  a 
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^z;--..--'!  -^  ;;.-.  .rr.;*/  '. •  *T.rr'.^.  :«..'.  A a**r- 
.'4.  ;    -#.-*    '.fj^    ■-.'-.r.y    ■i':.;/^'i    ".    :';rr.:ih    '■•'.th 

X*  •**  i      'f "".''   '' J«  ■  I  ̂  't:  i'' ^ .  ■  r "1  '-.y  f  Jr    L.  vx*:*  '■-. r. 
.-     y.'T.'ji    a:.^.    ".ATT.".    ■./    n;n-.    •*:■-. v. r^   ri..*. 

.'.»•  f^.n  ',:'  *h^  f'-j  'if;«r.:'*-.^  :n  ?»'orjray.  :hc 
'-*.'-«.'I^  ',:'  '/3i  .arr..'-  :r.  'r.':  r\. r'rr.'j^i  ir.d  th* 
.■4.'.;  ',»'  h/-  ffr..r,«^  ;»:'  ;»rr.'.:v  '\.r  rr.M'  hcaau- 
f.il  ir.  "h*  A  Of  J'!.  :«.'.'•  ;•;?.>■  r^i'.-jrattd.  Fail* 
/•rr  ''h;*rii'*'-ru»;''  '*?'  4  ,.'/rhf:;i  ̂ ta^c  of  nv€r 
''fos.oTi.  'axA  'aX-.  ij  ■;;!!;/  «';ir;-'^d  ̂ y  unequal 
h^rrlr.'v;  of  th*:  jtAV.  'Kr  -.offr  ?**::nar  worn 
*\i9MU  ih^  f;nf«  r.  arid  ;';v.ny  rise  to  inequahncs 
in  thr  nvr  J^^H  Aftrr  the  'lOi'.T  fi«ds  arc  cut 
'l/iwn  a%  Uiw  A\  ih'-y  fkii  hf.  err/ded.  ibc  rivers 
rm#r#  ^IoaI*/  mt  away  !h'-  harder  layers,  and 

th^  iA\\  t/rra'!ijatly  di->''ip(>oars.  F'or  a  fuller 
d***' ripti'.fi  ike**  '  ATAk.vTS. 

WATRRPORD.  ^'Vinn .  villatfc  and  town- 
«hip  in  N'«-w  L/iTidon  Oiiitity,  three  miles  south- 
¥ti-\t  of  N'rw  London,  on  the  New  York,  New lf:ivrn  ;ind  I  fart  ford  K:iiIroad.  There  are 

^f;iniir  *\unTT'tf%  and  niamifactures  of  paper. 
I'oji    Vf^. 
WATRRPORD,  I  re  land,  capital  of  County 

W:itfffor/l  and  a  rrrtnity  city,  alxnit  UX)  miles 
'■'Miihwrst  of  Dnhlin.  on  thr  ridrht  l»ank  of  the 
Sim.  mnnntrfl  wilh  iis  north  sittnirli  of  Fcrry- 
iMnk  )•>-  ;i  tiiid^M-.  Of  ̂ ix  Catholic  places  of 
Mfff-.hip,  im  Indifi)^  a  raihrdral,  the  finest  is 
ihr  1  hirnini'Mti  (  liiirrh  of  Saint  Savior,  erected 

(IH7H)  in  \hv  |f:ili:in  sfvlr;  the  l'rr)tpstant  Epis- 
iop.i1i.in*.  Iiavf  also  a  caihcdral  and  two 
ihniilif'i  Othrr  IniildiiiK^  arr  the  Protestant 
l-piM  <ip.il  pal:irr.  ihr  Catholic  Collr^e  of  Saint 
Iiihn.  Saitil  I  >onnnic*s  ln<lnstrial  School,  four 
mnvriit'.,  a  town  li:iU.  market  hcmsr,  etc.  Con- 
Mili  i.ililr  •.nni'*  liavr  lirrii  <'xprn<lrd  in  dccprninK 
till-  I  li.iniii-l  lit  ihc  Snii.  whftsr  smith  hank  is 
iMiii.M-il  tni  .1  nil  if  liv  a  spacious  quay,  while  on 
ihi  kilki  iiii\  -.idr  IS  .1  slnpliuildiiiK  yard,  with  a 
p.iii  III  slip.  Ki'iviiir  iMiik  and  di»ck.  Hesidcs 
i\\ii  iiiiniinsr  h.irftn-nii ink'  I'statilishmcnt.s  Wa* 
tridml  h.t-.  11(111  tiiiindrirs,  llonr  mills,  hrewer- 

II  i.  rii-  \  MirMiiiiial  of  W'atrrford's  fouuda- 
fiiifi  liv  thr  I  ).iiir<i  in  ihr  ''th  crntury  is  *'Ki*Ki- 
n.ilil'^  rnwii"  (  UKVU,  whiih  has  witnessed  the 
iii\''.  •.11*11111*  l»\  Stimu'liiiw  (n7t)K  the  rrpnlse 
•  if  1  miiiwi-))  .iiid  'HI  lendrr  nf  lirtmi  (IM*)-^)) 
.iiiil  i)i«   I  nilt.tik.iiiiiii  •>!    I.inirs  II  after  the  hat- 
III  «.l    ihi    h.>Mif    \U*k\)      |\.p    J7,0tM). 
WATKKrOKP.  \  Y.  villaKc  in  Saratoga 

CiitiMi\.  nil  ilie  IIiiiImmi  )\i\er  at  thr  nunith  i>f 

ilir  Moli.iwk  l\i\tt  .Hill  on  the  I'liamplaiu K  .111.1)  .tnd  ilir  lVl.iu.iie  .iiid  Hudson  KailnMd. 
luii  mill  1  .il'itxc  K  ithi'i-K  .Hid  10  miles  north  of 
Mli.iiM  ll  has  e\t«  iisiM*  w.nri  pi»«er  .ind  is 

.«  iit.iiiiil.iriiiiiii»;  \ill.u'i'  i'he  ihiet  in.inti- 
Ittilitfie^  i\tr  kiiiMiiu  nutl  ,  tmindrv  ai'.^l 
nuvhinr    >\\^*V\    liit  uis"»v    >h"ps,    p.ipci    and 

!i  «ir    'Ci'/.i     Vi-i!r    « :ric     shirt    and 
■kc-T  -..r^    ir.ti  \   Torr-mre   lactory.     The 

■ji-    zr^yOMtZ    prc-is-rt*    exceeds    |3j( 
ir.r.iz^k.  •       I-    >-i-<    1   -x.-.rxi    free   schooL 
!=•:    ;a.rsa    e::g<nrar>-    schools,    free    1 
^«;    'e-u-iz.ii^Ti  az.d  oiae  private  bank. 

WATERHOU5E,  Alfred,   English 
-*-  -.  l;/-r7.:rL  !*>  Jtsly  18J0:  d.  L 
12  .*:■*.  :'<•?  He  srj'iied  architecture 
}'.''r^ri  Lir.i  in  Manchester  and  afli 
:-  rnrci*  in-f  Iiahr.  He  befran  praci 
MioTh-r-'-r  -ji  1^53  and  arst  made  his 

Jlt.  .  A  r.  - ..  'ji*  Aisize  Cccrts  of  that  citji 
ie  ;i=:e  -rity  he  afterward  desifsne 
zrjzT.r/  jiiI,  Ovess  CoUe^.  the  \om 

Sa:r.:  M^r;.'*  H:^tal  ar.d  other  buildit 
:th-?r  ;ar*«  •::  Ecgland  he  was  responsil 
the  ::!!'.'Vk^;  axz»cf  other  building,  in 
po.;.  :?<a.T..ftr;'5  Or^ianage,  Turner  !^ 
Heme.  Rc>al  lufinnao'  auid  Universatj 
let^e;  :r.  Lcr.dcn.  Natural  Histor>'  \L 
Ne-A  Sa;::!  Paul's  School,  Otv  and 
Cer:ra!  Institution,  Kind's  Weigh 
Qxapei  and  University  College  Hospjt 
Ox::rL  fialliol  College  (partly  rebuil 
Cambridse.  Cains  and  Pembroke  c 
(partly  rebuilt);  in  Leeds.  Yorkshire  C 
the  mansirtns  of  Eaton  Hall  (Cheshire) 
throp  (Oxford),  and  Iweme  1 
(Dorset)  He  was  elected  A.R.A.,  in  18 
R.A..  in  1885.  and  in  18Q6  became  treast 
the  academy.  He  received  a  Grand  Pri3 
the  Paris  exhibition  of  1867  and  was  a 
ber  of  various  foreign  academies.  In  1 
was  awarded  the  gold  medal  of  the  Ra 
stitute  of  British  Architects,  of  which  1 

president   1888-90. 
WATERHOUSB*  John  WOliaim  1 

painter:  b.  Rome,  Italy,  1^9.     He  stiM 
the    Royal    Academy    and    his    painti 
noted  for  the  richness  of  their  coloi 

paintings  include  <The  Oracle*    (188^^ 
Magic   Circle.  >    <The   Lady  of    Shak>tt 
Belle   Dame   sans   Merci,'    ̂ The   Soul 
Rose'   and   'Thishe.* 

WATERLAND,    Daniel,    English  ̂ 
man:  b.  Lincolnshire,  14  Peb.  168J;  d.  4 
XlAkY      He     studied     at     Cambridge,     1 
master     of     Magdalen    College,     chapli 
(icorge  I  and  canon  of  Windsor.     Wa 
was     an     able     defender    of     the     Or 
faith   against   the  Deists.     His  chief  m 

are     ̂ A     Vindication     of     Christ's     D 
being  a  Defense  of  some  Queries  reb 

Dr.    Clarke's    Scheme    of    the    Holy    1 
(1719).  followed  by  a  second  (1723)  an 

(1725)    « Vindication*;   a   'Critical   Hist 
the   .^thanasian   Creed'    (1724),   also  d 
against      Clarke;       *  Christianity      Vii 
Apainst  Infidelity,'  a  reply  to  Tindal's 
tianity  as  old  as  the  Creation*;  and  a  M 
of  the  Doctrine  of  the  Eucharist*   (173 

rccted    af^ainst    Hoadley's    rationalistic of  that  ordinance.    Consult  Van  MiU 

of   Daniel  Waierland*  prefixed  to  \\, 
*\\orks.»   in  O  vols.    (1843). 

WATERLOO.  Stanley.  American 
,\\u\   ioiiiiuilis: :   b.   Saint   Clair  Countv, 
2\    M.i\    1S4<).     He    was   graduated    trc 
Ciiiver>::y    of    Michigan    in    I860,    e 
jouriuhbin,    w.is    one   of    the    ow       »  i 
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Saint  Louis  Journal  in  1872,  was  subsequently 
editor  of  the  Saint  Louis  Republic,  Chronicle. 
and  Globe-Democrat,  and  in  1884  established 
the*  Saint  Paul  Day.  He  was  later  editor-in- 
chief  of  the  Chicago  Mail,  and  has  been  en- 

gaged on  various,  other  journals.  He  has 
written  ^A  Man  and  a  Woman  ^  (1892); 
^Honest  Money'  (1895);  ̂ These  are  My 
Jewels*  (1902);  <The  Cassowary'  (1906),  etc. 
WATERLOO,  Canada,  (1)  a  town  of 

Waterloo  County,  Ontario,  two  miles  north- 
west of  the  capital,  Berlin,  on  a  tributary  of 

the  Grand  River,  and  on  a  branch  line  ot  the 
Grand  Trunk  Railway  to  Elmira.  It  is  an  in- 

dustrial centre,  with  iron  foundries,  manu- 
factures of  agricultural  implements,  boots  and 

shoes,  brooms,  textiles  and  tobacco  and  a 
newspaper.  Pop.  4,800.  (2)  The  capital  of 

Shefford  County,  Quebec^  and  a  railway  junc- tion, on  the  Stanstead,  Shefford  and  Chamblv 
Railway,  70  miles  east  by  south  of  Montreal. 
It  has  lumber  and  flour  mills,  a  brcwerv,  tan- 

neries and  manufactures  of  mill-machinery, 
agricultural  implements,  iron-  castings  ana 
furniture.  There  are  two  newspapers  and  two 
banks.  Liunber  and  farm  produce  are  shipped. 
Pop.  about  2,000. 

WATERLOO,  England,  a  town  and  water- 
ing-place^ of  England,  on  the  Lancashire  Coast, 

four  miles  north-northwest  of  Liverpool, 
formiuR  with  Seaforth  one  urban  district. 
Pop.  27,000. 

WATERLOO,  111.,  city,  coun^f-seat  of  Mon- 
roe County,  on*  the  Mobile  and  Ohio  Railroad, 

24  miles  south  of  Saint  Louis,  Mo.  It  is  in  a 
fertile  agricultural  region,  in  which  the  chief 
products  are  wheat  and  corn.  In  the  vicinity 
are  quarries  of  fine  building  stone,  known  in 
the  trade  as  Waterloo  marble.  The  chief 
manufactturing  establishments  are  flour  mills, 
marble  w9rks,  a  large  brewery,  an  ice  factory 
and  bottling  works.  There  are  large  stock 
yards  and  coal  and  lumber  yards.  The  educa- 

tional institutions  are  a  high  school,  founded 

in  1891,  Saint  Joseph's  School  (Roman  Cath- olic), public  and  parish  elementary  schools 
and  a  school  library.  There  are  two  banks 
and  two  newspapers.    Pop.  2,091. 
WATERLOO,  Ind.,  town  in  De  Kalb 

County,  on  the  Cedar  Creek,  and  on  the  Lake 
Shore  and  Michigan  Southern  Railroad,  28 
miles  north  by  east  of  Fort  Wayne.  It  is  the 
commercial  centre  of  an  extensive  agricultural 
section,  in  which  wheat,  com  and  vegetables 
are  the  chief  products.  It  has  seven  churches, 
a  high  school,  founded  in  1872,  graded  ele- 

mentary schools,  two  banks  and  a  newspaper. 
It  was  founded  in  1857,  and  in  1864  was  in- 
corix>rated.    Pop.  1,167. 

WATERLOO,  Iowa,  city,  county-seat  of 
Blackfaawk  County,  on  the  Cedar  River,  and 
on  the  Illinois  Central,  the  Chicago,  Rock 
Island  and  Pacific  and  the  Chicago,  Great 
Western  railroads,  about  95  miles  west  of 
Dubuque.  It  is  in  an  ag^cultural  and  stock- 
raising  region,  and  has  considerable  manu- 

facturing interests,  partly  due  to  abundant  and 
cheap  water  power.  The  chief  m^nufactur- 
ii^  establishments  are  foundries,  machine 
shops,  gas-engine  works,  threshing-machine 
factories  and  automobile  works,  manufac- 

tories of  refrigerators,  i^rm  implements  and 

the  Illinois  Central  Railway  repair  shops. 
Their  annual  gross  products  are  valued  at  about 
$4,000,000.  The  principal  public  buildings  are 
the  government  building,  the  county  court- 

house, municipal  buildings  and  the  Presbyte- 
rian Hospital.  There  are  31  church  buildings. 

The  educational  institutions  are  two  public 
high  schools  —  the  East  High  School,  founded 
in  1872,  and  the  West  High  School,  in  1870; 
Our  Lady  of  Victory  Academy  (Roman 
Catholic),  public  and  parish  elementary 
schools,  Waterloo  Business  College  and  school 
libraries.  There  are  seven  banks  and  two 

daily  newspapers,  besides  monthly  and  semi- 
monthly periodicals.  The  government  is 

vested  in  a  ma3ror  and  a  council  of 
eight  members  elected  biennially.  The  ma- 

jority of  the  inhabitants  are  American  born; 
of  the  foreign  born  the  Germans  predominate, 
then  the  Irish  and  the  Scandinavians.  Water- 

loo was  settled  in  1845-46  by  G.  W.  Hanna  and 
Charles  Mullan.  It  was  incorporated  as  a 
town  in  1868.    Pop.  38,000. 
WATERLOO,  N.  Y.,  village,  one  of  the 

county-seats  of  Seneca  County,  on  the  Seneca 
River,  the  Cayuga  and  Seneca  Canal  and  on 
the  New  York  Central  and  Hudson  River 
Railroad,  about  18  miles  west  of  Auburn  and 
55  miles  east  of  Rochester.  It  is  in  an  agricul- 

tural region,  but  the  village  has  several  manu- 
factories, chief  of  which  are  large  woolen 

mills,  lumber  mills,  piano  factories,  wagon  and 
carriage  works.  It  has  a  high  school  founded 
in  1843,  public  elementary  school  and  a  public 
library.  There  are  two  banks  and  three  news- 

papers.   Pop.  4,343. 
WATERLOO.  Battle  of,  the  culminating 

en^gement  of  the  shortest  and  most  de- 
cisive of  all  of  the  Napoleonic  campaigns,  was 

fought  18  June  1815,  near  the  village  of  Water- 
loo, in  Belgium,  situated  about  12  miles  south 

of  Brussels.  From  11  April  1814,  when 
Napoleon  signed  the  first  abdication  and  re- 

tired in  exile  to  Elba,  until  20  March,  when 

he  terminated  the  period  of  t"hat  retirement and  returned  to  Pans,  the  political  and  domes- 
tic affairs  of  France  had  been  bordering  on 

revolution.  Although  the  administration  of 
affairs  by  the  government  established  by  the 
Comte  du  Provence,  who,  under  the  title  of 
Louis  XVIII,  had  taken  unopposed  possession 
of  the  C9untry,  restored  political  liberty,  the 
changes  inaugurated  were  so  sudden,  that  it 
unsettled  all  domestic  affairs,  the  title  of  es- 

tates, the  position  of  public  men,  and  the 
prospects  of  the  army  to  an  intolerable  extent. 
A  general  sense  of  alarm  and  humiliation  pre- 

vailed among  all  classes,  and  even  a  Napoleonic 
period  seemed  preferable  to  the  existing  con- 

ditions. To  add  to  the  general  turmoil,  about 
300,000  troops  who  had  'been  held  as  prisoners 
in  the  various  German  fortresses  were  released 
under  treaty  stipulations  and  returned  to 
France.  Their  apparent  availability  for  fur- 

ther operations  soon  formed  the  basis  for  in- 
numerable military  plots  of  which  that  de- 

signed by  Fouche,  with  the  ultimate  object  of 
placing  either  the  Duke  of  Orleans  or  the 
king  of  Rome  upon  the  throne,  was  the  most 
important. 

Napoleon  was  fully  conscious  of  the  exist- 
ing state  of  affairs.  France  was  down,  grovel- 
ing^ at  the  feet  of  the  Allies,    Here  was  the 
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opporlunity  for  a  truly  patriotic  action.  He 
would  give  popular  liberty  to  imperial  France, 
and  henceforth  devote  all  his  ener^es  to 
strengthen  that  liberty  and  increase  that  pros- 

perity. He  counted  upon  the  eninusiaBiic  sii|v 
port  of  the  army  which  was  fretting  under  the 
command  of  emigres  who  had  once  fought 
against  France,  but  were  then  being  appointed 
to  important  commands,  and  fell  sure  of  the 
effect  oi  his  tremendous  military  fame  upon 
the  general  military  feeling  of  the  country. 
He  thought  of  Mareimj ;  how  in  three  short 
months  he  had  lifted  France  and  himself  from 

irmy  amoonted  to  about  500,000  tnen.  en  paper, 
but  only  about  200,000  men  were  tvailable  fin- 
actual  held  service.  In  planning  the  eanpaign. 
Napoleon  had  the  choice  of  cotifiningr  himself 

the  offensive,  and  relieve  her  of  the  cotiie- 
qnences  of  a  second  invasion.  He  chose  die 
latter,  and  laid  the  scene  of  the  campaign  in 
Belgium  where  the  English  under  the  Dnke  of 
Wellington  had  their  headqnarten  at  Brus- 

sels, and  the  Pmssians  under  the  commsnd  of 
Marshal  Bliicher,  at  Namttr. -                      1 
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the  lowest  ebb  of  fortune  up  to  the  highest 
pinnacle  of  military  glory  and  power.  He 
judged  correctly  in  all  these  thingx.  He  left 
Klba  20  Fehru.iry,  and  landed  on  the  coast  of 
France  1  March,  and  entered  Paris  triumph- 
anily  20  days   later. 

VVhile  Napoleon  was  inaugurating  the  Hun- 
dred Davs  with  protcssions  of  peace  and 

liberty,  the  Allied  Powers  suspended  negotia- 
tions at  ihe  Conerpss  at  Vienna,  issued  a 

declaration  branding  him  as  "an  enemy  and 
disturber  of  the  pc3cc  of  the  world,*  and 
formed  a  new  Coalition  to  renew  the  struggle 
against  him.  Bv  the  beginning  of  June  they 
had  more  than  700.000  men  in  the  field,  and  tic 

was  compelled  to  take  active  measures  to  de- 
fend bis  newly  recovered  empire.    The  French 

The  genera)  plan  of  operations  was  based 
upon  his  fa%-orite  form  of  strategy  —  action  or 
■micrior  lines*  against  the  two  armies  opposed 
111  him.  He  aSMimcd  that  Wellington  and 
Bliicher  would  endeavor  to  farm  «  jnnclioa  at 
Charlerot.  and  deiermined  to  concentrate  the 
bulk  of  his  own  army  ai  that  point  and  defeat 
them  scparatelv  lH.-fi>re  they  could  eflect  that 
junction,  and  then  turn  hi>  altenbon  to  the 
force  i>f  Aiistrians  and  Russians  gatherini 
the  eastern  border  under  the  commanc 
Prince  Sehwarrcnberi; 

At  the  heitinninc  of  the  campaign  the  FrcncJl 

armv  mimbereil  1.'4,^>W  min— 1W.4IS  infantry, 
23,5^.'  ca»alr*-.  Il.,vS  a^lll^■^^-  with  344  gons. 
Wellington  commanded  "JJ.TI"  men — 69,829 
infantry.    li37V    cavalry.    <>,406   artillery    and 

ering  on 
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tnfrineers,  with  196  guns.  The  Prussian  forces 
under  Bluchcr  amounlcd  to  120,954  men  — 99,- 
715  infantry,  11,897  cavalry  and  9,360  artillery. 

«-ith  312  guns.  Wellington's  forces,  composed 
of  Englirfimcn,  Dutch,  Belgian?,  Nassauers, 
Germans  and  Bmnswickers,  were  stationed  in 
numerous  cantonments  scattered  over  a  large 
area  around  Brussels,  and  to  the  westward  of 
the  Brussels-Charleroi  pike  leading  to  the 
sowh,  with  the  coast  as  their  base.  Of 

Blucher's  force  the  First  corps,  under  Zieriien, was  at  Charleroi,  the  SeconJ,  under  Pirch,  at 
Namur,  the  Third:,  under  Thielmann,  at  Ciney 

tacked  the  Prussians  al  Ligny,  and  after  three 
hours  of  severe  fishting,  defeated  them  and 
captured  21  guns.  The  battle  was  desperate 
and  bloody;  about  12,000  Prussian;  fell,  and  in 
the  final  charge  of  the  Guard,  Blucher  himself 

was  woundetf  This  was  Napoleon's  last  vic- 
tory. As  the  result  of  the  battle,  Jie  assumed 

that  the  Prnssians  had  been  routed  and  were 
retreaiing  to  Iheir  base  by  way  of  Namur  anj 
Li*ge.  wlien,  as  a  matter  of  fact,  under  the 

direction  of  Gneisenau,  Bluchei^s  chief  of 
staff,  they  were  moving  northward  and  con- 

verging on  Wavre,  with  the  intention  of  join- 

_J;:i/   ^    /  ('Waterloo                        y^ 

/W™^ 

^3P|>>A      1  1/ 
OhS»- 

//     /          'Yri^'«'A*^>^           /^    1       / 

^j^ST
/ 

^V-^'V:^'\VvO^ ny 

*^©r7\~~- -J5~-^*--?ri^??<vi>^T" 
/^ yjvT"^

 
ylKSr        /~'^feSl*^'^SSsCvJl2X.f4&™«.J 

jy
^ 

v-4-  /-i^^^ 
Ie*,«»,  xj/Nwjg 

^  tVJOO 
\   ̂^*L^'/     '' 

#>^yW^ 
^^/?iS^ 

\nT**^'SI*?-=^'^  ̂   '' 

^rf  m-z^^ 

'^^^k 

Nj?*iA  '^  ■^-^^^^1'' ^^^^'~-<:^^~*^y^X^  *    ̂ -^ 

^^^ 

/ 
Plan  cfienoiT'y — ^^^C 

>^"'
 

V 
/ 

ESi"" 

•meuianiutii 

t»Ll <\    r ^«*°»'**'  >W,« iffumsiije^r 

  :;: — "  — / 
Field  ol  Wklsikia.     (Showing  psaitioni  o{  tha  thiH  a 8  June  181S). 

and  the  Fourth,  under  Bulow,  at  LJige,  with 
ihe  Rhine  as  their  base. 
The  movement  began  on  13  June.  The 

French  army  advanced  rapidly  norihward, 
i^rossed  the  Satnbre  on  the  afternoon  of  me 

15th,  attacked  Zieihen's  position,  drove  him 
hadt  upon  Fleurus,  and  occupied  Charleroi,  A 

portion  of  the  arm^  then  continued  the  ad- 
^■ance  through  GossiUes  to  Quatre-Bras  where 
ihey  met  a  force  of  25,000  men  under  Welling- 
lon,  on  the  afternoon  of  the  16th,  and  after 
sntral  hours  of  hard  fighting  were  driven 
bide  upon  Frasnes,  In  the  meantime,  with 

jhe  intention  of  blockitag  the  road  between 
Qiaire-Bras  and  Sombreffe  so  as  to  separate 
lilt  forces  under  Wellii^on  and  BliScher,  the 
'roops  commanded   by  Napoleon  himself   at- 

ing  Wellington,  with  whom  they  were  in  con- 
stant communication.  About  noon  of  the  17th, 

Napoleon  detached  Grouchy  with  3 J ,000  men 
to  pursue  and  complete  the  defeat  of  the  Prus- 

sians driven  back  at  Ligny,  while  he  himself 
wZith  the  main  body  of  the  army  joined  Ney 
and  followed  Wellington,  who,  allfiou^  vic- 

torious at  Quatre-Bras,  had  been  forced  to 
fall-  back  northward  toward  Brussels  on  ac- 

count of  the  defeat  of  the  Prussians  al  Ligny, 

Welltngton's  retrograde  movement  was  con- 
tinned  during  the  whole  of  the  17th,  until  he 
had  reached  the  heights  of  Mont  Saint  lean, 

about  four  miles  south  of  the  village  of  Water- 
loo, where  the  Prussians  could  join  him  by 

way  of  Ohain  and  Wavre.  Here  he  selected 
his   position,   and  confident  of    their   assured 
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support,  he  awaited  the  advance  of  the  em- 

On  the  afternoon  of  the  17th,  vhen  Na- 
poleon reached  Marbain,  he  received  the  in- 

fonnation  thai  the  Pnissiang  defeated  at  Ligny 
had  not  retreated  to  Namur  and  Li^c,  and 
he  sent  a  message  to  Grouchy  informing  him 

of  that  fact,  and^intiruclinii  him  to  find  out  if the  Pruuians  were  moving  to  a  junction  with 
Wellington.  When  Grouchv  received  diis  mes- 

sage he  was  actually  fanher  from  the  Prus- 
sians than  the  Prussians  were  from  Welling- 

ton, and  about  the  time  he  reached  Gembloux, 

about  10  o'clock  on  the  night  of  ihe  17th,  only 

rear  of  WclIinKton's  pMition,  and  thus  cut  oS 
his  retreat  in  the  direction  of  Brussels  and  his 
base  of  supplies.  The  best  authorities  con- 

cede that  the  plan  was  admirably  conceived. 
About  8  o'clock  on  the  mominA  of  the  16th, 

WellinKion  drew  up  bis  forces  in  Ime  at  baulc, 
but  although  the  rain  which  had  been  falliag 
all  night  ceased  about  that  time,  the  attack  by 
the  French  was  postponed  so  that  the  grouad 
might  be  in  better  condition  for  artillerv  move- 

ments. A  little  before  9  o'clock  Napoleon  re- 
viewed his  lines,  and  about  10  o'clock  he  seat 

instructions  to  Grouchy  to  advance  Dpon  the 
Prussians   at   Wavre,    The   battle  commenced 
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to  learn  that  the  Prussians  had  reallv  marched 
to  Wavre,  the  main  French  army  had  reached 
the  field  of  Waterloo  and  bivouacked  opposite 
the  forces  of  Wellington.  It  was  past  mid- 

night when  Napoleon  inspected  the  position  of 

both  armies.  The  main  line  of  Wellington's forces  occupied  an  advantageous  position 
along  the  highway  that  runs  from  Braine  la 
Lend  to  Wavre  by  way  of  Ohain,  with  the 
centre  resting  on  the  Brussels-Charleroi  pike, 
while  strong  outposts  held  the  farm  house 
of  La  Haye  Sainte  directly  in  advance  of  the 
centre,  the  hamlets  of  La  Haye.  Papelloite, 
and  Smohain  on  the  extreme  left,  and  the 
chateau  of  Hougomont  on  the  righL  His  force 
consisted  of  67,661  men  — 49,608  infantry,  12,- 
408  cavalry  and  S,64S  anillery  with  156  gtms. 
Of  these  the  British  troops  numbered  only 

about  24,000.  Napoleon  had  71,947  men  — 48.- 
950  infauliy,  15.765  cavalry  and  7,232  artillery 
with  246  guns.  He  arranged  his  troops  in  two 
lines  diagonally  across  the  Brussels-Charleroi 
pike,  the  right  resting  on  Frischermont,  and 
the  left  across  the  road  to  Nivelles,  with  a 
strong  force  of  infantry,  cavalry  and  artillery 
stationed  in  the  rear  on  both  sides  of  the 
Charleroi  pike   near   Rossomme. 

F^rly  on  the  momitiK  of  the  ISth,  he  dic- 
tated his  plan  of  bailie,  the  direct  object  of 

which  was  to  capture  the  village  of  Mont  Saini 

Jean  l}-ing  on  ttte  Oiarleroi  pike  directly  in  ihe 

Bt  8   A-   B     JUW    1. 

at  IIJO.  As  a  divcrsioii,  a  division  of  ReiDe's 
corps  assaulted  the  British  position  at  Hotso- 
mom,  were  repulsed,  and  were  supported  ny 
division  after  division  until  the  entire  Second 

corps  were  in  action  against  Wellington's  left, and  therefore  did  not  take  any  fan  in  ibc 

main  attack  on  the  British  cenire  by  D'Erton about  I.JO.  In  this  attack,  the  advanced  troops 

of  the  British  right,  composed  of  Bylandl's 
brigade,  were  easily  routed,  but  the  advancing 

French  received  a  terrific  fire  from  Picton's 
brigade,  and  being  charged  b^  the  British 
cavalry,  fell  back  in  great  disorSer.  Here 
General  Picton  who  probably  commanded  the 
British  right  was  killed.  Jn  the  meantime,  as- 

sault upon  assault  was  made  by  the  French  01 
La  Have  Sainte.  which  occupied  the  gmier 
part  of  the  afternoon,  while  for  two  hours. 

from  4  to  6  o'clock,  under  Ihe  personal  ifirec- 
tion  of  Ney,  the  splendid  cavalry  divisions  of 
Ihe  French  were  hurled  against  the  British 
right-centre,  but  failed  to  break  the  formalioti 
of  a  single  British  souare.  The  cavalry  at- 

tack being  unsupported  by  infantry.  Ney  was 
compelled  to  withdraw  tor  lack  of  troops, 
about  6.30.  hist  as  La  Have  Sainte  was  taken, 
too  late  to  lie  of  any  advantage.  AboDt  the 
middle  of  the  afternoon  Napoleon  discovered 

ihe  advance  guard  of  the  re-enforcing  Prus- 
sians on  the  hills  of  Saint  Lamben  about  three 

miles  away  upon  his  right,  and  reidiicd  for  dK 
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first  time  that  the  entire  Prussian  torcc  had 
succeeded  in  concentrating  at  Wavre.  and 
were  now  on  hand  to  aid  Wellington.  He  im- 

mediately detached  Lobau  with  the  Sixth 
corps,  to  intercept  the  new  enemy,  and  sent  a 
message  to  Grouchy,  ordering  him  to  return. 
Grouchy  in  the  meantime,  having  moved  off 
to  Wavre  in  search  of  the  Prussians,  did  not 
get  this  message  until  evening. 

Lobau  being  unable  to  check  the  advance  of 
the  Prussians,  the  Young  Guard  was  sent  to 
re-enforce  him,  and  then,  believing  that  his 
right  was  secure,  Napoleon  massed  the  eight 
remaining  battalions  of  the  Imperial  Guard  for 
a  final  attack  upon  Wellington's  centre.  Sup- 

ported by  a  terrific  artillery  fire,  and  led  by 

Friant,  the  Guard  advanced,  while  D'Erlon hurled  the  First  corps  against  the  British  right. 
lyErlon's  assault  was  effective,  but  the  Guard, 
decimated  by  a  heavy  fire  trom  Maitland's brigade,  supported  by  those  of  Halkett  and 
Elphinstone,  were  repulsed  with  terrific  loss 
and  fell  back  in  complete  disorder  before 
the  impetuous  charge  of  the  52d  regi- 

ment Just  then,  about  7.30.  the  main  bodsr  of 
the  Prussians  arrived,  and  going  right  into 
action,  attacked  the  French  right  and  threw 
it  into  confusion.  At  that  moment,  Welling- 

ton, seeing  that  victory  was  assured,  ordered 
a  general  advance  of  his  hnes  and  decided  the 
contest.  His  troops,  however,  were  too  far 
gone-  to  engage  in  the  pursuit,  which  was 
taken  up  by  the  Prussians  witn  vigor,  and 
the  retreat  soon  became  a  rout.  Napoleon 
left  the  field  in  the  centre  of  a  sguare  of  the 
Imperial  Guard.  He  left  this  at  uenappe,  and 
arrived  at  Charleroi  at  daybreak  with  a  small 
escort  of  horsemen.  He  reached  Paris  21 
June,  and  signed  the  second  abdication  on  the 
22d.  The  entire  campaign  had  lasted  but  three 
da)rs,  and  the  battle  itself,  one  of  the  most  re- 

markable and  terrible  ot  modern  times,  was 
decided  in  eig^t  and  a  half  hours.  The  French 
lost  in  killed,  wounded  and  missing,  about 
31,000  men,  and  the  Allies,  about  23,000. 
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WATERPROOFING,  the  art  of  rendering 
various  substances  impervious  to  the  penetrating 
action  of  water.  The  purposes  to  which  water- 

proofing is  now.  applied  are  very  numerous  and 
the  metfiods  ran^e  from  the  early  use  of  lead 
for  sheathing  building  foundations,  of  tar  for 
tarpauUn,  oil  for  oil-skin,  rubber  for  clothing, 
to  various  painting  processes  which  claim  for 
bases,  substances  capable  of  resisting  the  natural 

action  of  the  elements,  and  which,  invisible,  im- 
penetrable, insoluble  and  imperishable,  effectually 

render  brick,  stone,  marble,  terracotta,  stucco, 
concrete,  etc..  impermeable  to  water.  These 
processes  are  used  to  waterproof  and  insulate 
exterior  and  interior  walls  of  buildings,  for  cold 
storage  plants,  for  the  lining  of  reservoirs,  for 
monuments,  etc. 

Among  the  numerous  methods  of  water- 
proofing, many  of  which  are  protected  by  pat- 

ents, the  greater  number  in  general  relate  to  a 
surface  application  of  some  composition,  usu- 

ally somewhat  thicker  than  an  ordinary  liquid 
solution.  The  more  widely  known  methods  ot 
waterproofing  are  those  used  in  connection  with 
paper  and  paperboard,  textile  fabrics,  cloth,  with 
cordage,  leather,  etc. 

Paper. —  The  commonest  process  for  water- 
proofing pa^r  and  manufactures  of  paper  is 

their  saturation  with  wax  or  parafiine ;  either  bv 
the  use  of  heat,  or  in  solution,  as  with  benzol. 
Flexible  papers  (and  woven  fabrics  also)  of 
an  absorbent  nature  may  be  made  waterproof 
by  a  half-and-half  mixture  of  a  vegetable  oil  — 
such  as  China  wood  oil,  linseed  oil,  poppy  seed 
oil  or  soya  bean  oil  — with  polymerized  ciuna- 
rone.  The  mijtture  is  heated  for  a  time,  and 
after  being  allowed  to  cool,  is  dissolved  in  a 
volatile  solvent,  which  is  applied  with  a  brush, 
or  by  dipping  the  material  mto  the  solution  and 
draining  off  the  surplus.  This  treatment  does 
not  affect  the  folding  qualities  of  papers,  prac- 

tically doubles  the  tensile  strength,  and  renders 
the  sheet  transparent.  One  of  the  newest 
methods,  recently  patented,  consists  in  saturat- 

ing the  paper  with  an  ammonia  soap  of  stearic 
aad  emulsified  with  parage  and  diluted  with 
water.  The  paper  is  passed  through  a  tank 
containing  the  emulsion,  and  thence  is  taken 
over  a  scries  of  drying  rolls  to  evaporate  the 
water.  A  French  process  recently  introduced 
consists  in  coating  the  paper  with  a  vegetable 
mucilage,  and,  after  this  is  dry,  appl>ing  a  coat 
of  agar-agar.  The  paper  thus  prepared  is  then 
subjected  to  the  steam  arising  from  a  bath  made 
by  adding  four  pounds  of  formol  and  five 
pounds  of  potassium  bichromate  to  six  quarts 
of  water.  This  process  renders  the  paper  some- 

what brittle,  and  to  restore  flexibility  it  is 
sponged  with  a  weak  dilution  of  glycerine.  The 
so-called  Japanese  waterproof  paper  is  made  by 
pasting  two  sheets  of  paper  together,  the  fibres 
crossing,  with  a  secret  waterproof  cement 

Textiles. —  Water-repellent  textiles  may  be 
grouped  into  two  classes  according  to  their 
.nature,  first,  the  coarser  tissues  used  for  awn- 

ings, tents,  oil-skins,  tarpaulins  or  canvas  cover- 
ings for  exposed  merchandise,  etc.;  secondly, 

the  finer  tissues  employed  for  the  manufacture 
of  waterproof  clothing.  The  processes  em- 

ployed are  of  two  classes,  mechanical  and  chem- 
ical. In  the  first,  a  solid  layer  of  some  im- 

permeable substance  is  laid  upon  the  material. 
The  substances  usually  applied  are  india  rub- 

ber, varnish,  resin,  pitch,  tar,  paints,  etc.  These 
are  also  impervious  to  air.  The  agents  in  use 
for  chemical  waterproofing  are  aluminum  sul- 

phate, common  alum,  lead  acetate,  copper  sul- 
phate, zinc  sulphate,  iron  sulphate,  ammonium 

cuprate,  potassium  chromate,  paraffin,  ceresine, 
wax,  soap,  etc.  In  waterproofing  loosely  woven 
fabrics  it  becomes  necessary  to  fill  up  the  inter- 

stices  between    the   threads   with   imperviable 
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material  as  well  as  to  waterproof  the  threads 
themselves.  It  follows  that  a  textile  which  is 
to  be  waterproofed  should  l)e  very  tightly 
woven  so  that  when  the  individual  threads  are 
made  impervious  to  water  the  cohesion  of  water 
falling  upon  it  will  prevent  its  separation  into 
particles  so  small  as  to  be  able  to  pass  between 
the  threads.  The  earliest  process  consisted  in 
covering  the  tissue  with  tar,  a  method  still  em- 

ployed tor  marine  supplies,  ropes,  cordage  and 
coverings,  and  which  has  the  advantage  of  ̂ v- 
ing  solidity  to  the  fibre,  and  at  the  same  ume 

prcser\'ing  it.  Dr>ing  oils,  and  particularly 
boiled  linseed  oil,  are  still  largel^r  used  to  water- 

proof coarse  tissues,  and  particularly  for  the 
oilskin  overalls  worn  in  rough  weather  by  sail- 

ors and  fishermen.  Oiled  tissues,  however,  are 
heavy  and  lack  comfortable  suppleness,  while 
their  color  and  appearance  militate  against 
their  extended  use.  One  of  the  more  widely 
empk>yed  processes  for  w^aterproofing  the 
coarser  tis.sues  consists  in  imprcg^nating  the 
material  with  an  insoluble  soap  such  as  those 
formed  with  copper,  iron,  zinc  and  alumina. 
Copper  soap  is  most  universally  used.  The 
material  to  be  waterproofed  is  first  scoured  by 
boiling  with  soda  lye  and  then  washed,  after 
which  it  is  passed  through  a  20  per  cent  am- 

monia soap  l)ath,  then  immersed  in  an  8 
per  cent  solution  of  sulphate  of  copper.  Ac- 

cording to  its  nature,  the  fibre  absorbs  a  certain 
Quantity,  large  or  small,  of  copper  soap.  In  the 
ashes  produced  by  the  burning  of  a  square 
yard  ot  canvas  or  hncn  tissue  so  treated,  as 
much  as  Sll/z  grammes  of  copper  is  found,  and 
nearly  29  grammes  of  copper  is  to  be  found  in 
the  cinders  of  the  same  quantity  of  cotton  tis- 

sue. Copper-soap  waterproofed  materials  pre- 
sent a  characteristic  greenish  tint 

The  manufacture  of  waterproofed  materials 
for  clothing  has  attained  considerable  import- 

ance. The  fact,  however,  must  be  recognized 
that  the  results  generally  obtained  are  not  alto- 

gether satisfactory,  especially  from  a  hygienic 
point  of  view.  Absolute  waterproofing  cannot 
De  obtained  without  whollv  closing  the  pores  of 
the  tissue;  thus  prepared  it  is  an  efikacious 
protection  from  rain  and  from  contact  with 
water,  in  certain  cases  is  of  real  service,  but 
inconveniently  prevents  ventilation.  While  the 
garments  are  made  watertight  they  are  at  the 
same  time  made  airtight.  The  perspiration  and 
natural  moisture  of  the  body  arc  not  allowed  to 
escape,  but  arc  held  in  saturation  in  the  cloth- 

ing, rendering  it  impure,  damp  and  uncomfort- 
able. The  body  is  kept  damp,  and  up<m  remov- 

ing the  outer  garments  the  wearer  is  liable  to 
chills  and  colds,  hence,  such  waterproofing  is 
unsuitable  for  prolonged  personal  wear. 

The  most  diverse  substances  can  be  used  for 
waterproofing  textiles,  if  they  are  soluble  in  a 
liquid  other  than  water,  and  can  be  spread  over 
the  surface  of  the  material, —  if  they  possess  a 
certain  suppleness,  and  neither  alter  the  fibre 
nor  the  C(»lor  of  the  tissue.  Wax,  balsamic 
gums,  isinglass,  spermaceti,  metallic  soaps  dis- 

solved in  essential  oils,  a  solution  of  shellac 
with  lK>rax  arc  employed  in  waterproofing  tis- 

sues. The  cloth,  whether  of  silk,  cotton,  flax 
or  wool,  is  usually  rendered  waterproof  by  the 
application  of  some  solution  of  any  of  these 
substances  to  one  or  1>oth  surfaces.  In  many 
of    the    earlier   processes,    the    cloth    was    im- 

mersed in  a  liquid,  so  as  to  become  saturated 
with  the  waterproofing  agent.  An  early  pat- 

ent was  obtained  for  a  method  of  rendenog 
cloth  waterproof  without  concealing  its  textile 

surface;  the  cloth  in  the  first  place  is  satu- 
rated with  a  waterproof  composition:  it  is  then 

dried  on  one  side  to  form  a  hard  nlm,  while 
the  other  side  is  kept  moist,  and  is  afterward 
deprived  of  its  composition  by  means  of  fpiriu 
of  turpentine. 

Frequently  silk  tissues  are  waterproofed  fay 
the  use  of  gelatine  rendered  insoluble  by  an 
alumina  soap.  The  material  is  impre^pated  by 
passing  it  through  cylinders  covered  with  swan- 

skin, afterward  being  steam  dried.  Woolen  tis- 
sues are  passed  through  a  solution  of  acetate 

of  alumina  obtained  by  treating  ordinary  alnm 
with  acetate  of  lead.  The  process  most  exten- 

sively in  use  at  the  present  day  is  the  acetate 
of  alumina  treatment  The  fabric  is  steeped 
in  the  acetate  solution  for  12  hours,  the  tem- 

perature being  kept  at  about  95  degrees,  special 
care  beinff  taken  that  it  shall  not  reach  100  de- 

grees. Much  difficulty  in  securing  an  even  dis- 
tribution of  the  acetate  throughout  the  fabric 

is  avoided  by  the  use  of  the  *  jigger,*  a  machine 
which  takes  the  cloth  on  a  reel  and  passes  it 
continuously  through  a  vat  containing  tht  chemi- 

cal, winding  it  upon  another  reel  Wlien  it  has 
all  passed  the  machine  reverses  and  rewinds 
the  cloth  on  the  first  reel;  repeating  this  alter- 

nation again  and  again.  By  this  process  the 
time  of  saturation  is  reduced  to  five  hours.  A 
still  more  effective  method  of  saturation  is  by 
thb  vacutm!!  process.  The  reel  of  cloth  is  placed 
in  an  airtignt  drum  and  the  air  is  exhausted. 
The  acetate  liquor  is  then  allowed  to  flow  in, 
filling  the  cylinder.  Air  pressure  to  the  ex- 

tent of  two  and  one-half  to  three  atmospheres 
is  applied,  and  allowed  to  remain  for  45  min- 

utes, when  the  operation  is  complete.  The 
cloth  then  goes  to  the  drying  room  where  the 
temperature  is  kept  well  abo\'e  100  degrees,  in 
order  that  the  acetate  may  be  changed  by  the 
heat  to  the  insoluble  basic  acetate  of  altmiina. 
In  this  condition  the  fabric  is  sufficiently  water- 

proof for  most  purposes  of  wearing  appareL 
if  it  is  required  that  it  be  absolutely  waters 
proof,  it  may  be  made  so  by  immersion  in  a 
5  per  cent  solution  of  soap.  An  insoluble 
aluminum  soap  is  formed  on  the  fibre  of  die 
textile  and  adheres  firmly.  The  fabric  will 
now  have  a  slippery  feel,  and  this  is  quite  ob- 

jectionable. It  IS  readily  removed,  however. 
by  passing  the  goods  through  a  solution  of 
common  alum  of  the  strength  of  1  degree  or 
one  and  one-half  degrees  Beaume.  With  some 
manufacturers  it  is  a  practice  to  add  india  rub- 

ber or  paraffin  to  fortify  the  protection  given 
by  the  insoluble  aluminum  soap.  This  is  readily 
accomplished,  as  the  soap  solution  easily  forms 
an  emulsion  with  melted  paraffine  or  with  a  solu- 

tion of  rubber  in  a  mixture  of  linseed  and 
palm  oils.  A  highly  recommended  formula 
directs  that  chopped-up  india  rubber  be  dis- 

solved in  twice  its  weight  of  a  hot  mixture  of 
petroleum  and  linseed  oil;  and  that  to  this  be 
added  three  times  its  weight  of  Japan  wax. 
When  well  mixed,  a  small  quantity  of  liver  of 
sulphur  is  to  be  worked  in.  This  mass  is  then 
to  be  stirred  into  a  boiling  mixture  of  olon, 
linseed  oil  and  resin.  Finally  the  whole  is  to 
be  saponified  to  a  neutral  soap  with   caustic 
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potash  lye.  The  completed  mixture  should 
show  a  10  per  cent  content  of  rubber  and  from 
6  to  10  per  cent  of  palm  oil.  After  immer- 

sion, the  fabric  is  calendered  by  polished  steel 
rolls  under  heavy  pressure.  Linen,  hemp  and 
cotton  require  heavier  pressure  than  wool  or 
silk.  In  thb  calendering  operation  care  is 
needed  to  avoid  such  extreme  pressure  that  the 
textile  fibres  are  crushed.  Casein  is  sometimes 
ased  in  waterproofing  certain  textiles  and  col- 

lodion also,  bnt  rarely. 
Absolute  waterproofing  of  textile  materials 

is  obtained  by  applying  to  their  surface  a  thin 
layer  of  rubber.  The  first  experiments  were 
made  in  France  by  Besson  in  1793;  they  were 
improved  upon  and  perfected  successively  b^ 
Maddntosh  and  Hancock  of  Glasgow,  Scotland, 
by  Buttire  and  Guibal  in  France  and  by  Good- 

year in  the  United  States.  As  in  the  case  of 
Macadam  with  road  surfaces,  the  successful 
eflforts  of  Mackintosh  perpetuated  his  name  in 
connection  with  India  rubber  waterproof  gar- 

ments. The  material  is  prepared  by  spreading 
on  ̂ e  surface  a  semi-liquid  layer  of  rubber 
dissolved  in  benzol  then  submitting  it  to  the 
action  of  heat  to  evaporate  the  solvent  Car- 

bon disulphide  first  employed  to  dissolve  the 
rubber,  was  replaced  by  a  mixture  of  benzol 
or  coal  naphtha  and  essence  of  turpentine  and 
later  by  benzol  which  alone  is  now  used.  In 
the  treatment  of  cotton  and  linen  cloth  a  small 
proportion  of  sulphur  is  generally  added.  A 
thin  laver  of  this  rubber  solution  is  spread  on 
the  fabric  by  special  machinery,  after  which 
the  cloth  is  doubled,  pressed  and  finished  in 
calendars,  the  waterproof  layer  being  thus  in 
^e  centre  of  the  finished  material.  (See  Rub- 

ber Manufactures.)  The  offensive  odor  of 
waterproofed  rubber  garments  may  be  remedied 
by  treating  them  with  aromatized  vapors  or  by 
dipping  them  in  concentrated  infusions  of  ver- 

vain root,  of  orris  root,  of  lavender,  of  camo- 
mile, etc.  Ammoniacal  vapor  and  sulphurous 

arid  can  also  be  successfully  utilized  to  relieve 
rubbered  materials  of  their  penetrating  odor. 

The  application  of  rubber  is  made  on  dyed  ma- 
terial in  thread  or  in  piece.  The  use  of  paraffine 

as  an  impervious  agent  allows  the  tissue  to  be 
dyed  after  being  waterproofed.  Paraffined  tis- 

sues do  not  absorb  water,  which  assumes  a 
spheroidal  shape  and  slides  ofF  the  surface. 
The  chief  objection  to  paraffine  lies  in  the  fact 
that  it  is  exceedingly  brittle  at  low  tempera- 

tures and  melts  readily  with  ordinary  summer 
heat.  Woolen  tissues*  well  cleaned  by  passing 
through  a  light  and  tepid  bath  of  carbonate 
of  soda  and  soap^  are  dried,  then  steeped  in  a 
solution  of  parafnne  in  petroleum  ether,  60  or 
100  grammes  to  the  quart.  They  are  afterward 
passed  through  roller  pressers,  dried  in  the 
open  air,  and  sent  to  the  dyeing  vats. 

As  already  pointed  out  waterproof  rub- 
bered textiles  are  not  only  impervious  to  water, 

but  also  to  air  and  numerous  other  methods 
and  processes  have  been  introduced  to  pro- 

duce fabrics  which,  while  resisting  rain,  do 
not  altogether  obstruct  ventilation.  The  con- 

secutive dipping  of  cloths,  as  already  explained, 
in  soap  and  alum  solutions  or  in  gelatine  and 
gall  solutions  or  in  a  solution  of  acetate  of 
lead  and  then  in  a  solution  of  alumina,  are  re- 

sorted to  with  more  or  less  success.  Algin,  ob- 
tained from  seaweed,  has  been  strongly  recom- 

mended for  the  same  purpose.  One  of  the 
most  modem  processes  consists  in  treating  the 
fibres  in  the  solution  before  they  are  manufac- 

tured into  textiles  and  the  fabric  thus  pro- 
duced, while  rain-resisting,  offers  the  same 

ventilation  as  ordinary  materials.  ^Fibre-mail,* 
as  it  is  called  commercially,  is  described  as  a 
clear,  colorless  substance  held  in  solution  for 
the  purpose  of  treating  silks,  woolens,  cottons, 
feathers,  paper  and  other  materials,  so  as  to 
render  them  water-repellent  and  proof  against 
dampness,  mildew  and  moths.  The  value  of 
the  process  is  further  stated  to  be  by  no  means 
limited  to  the  water-repellent  (}ualities  given 
to  the  goods  treated.  The  application  of  the 
solution  leaves  a  coating  upon  each  separate 
fibre  which,  by  the  action  of  heat,  is  cured  or 
vulcanized  upon  and  into  the  fibre,  strength- 

ening it  and  leaving  it  impervious  and  elastic. 
Among  other  advantages  cited  are  the  prop- 

erties of  giving  weight  and  body  to  the  finer 
textile  fabrics,  and  by  this  means,  where  de* 
sirable,  economizing  material,  the  quality  of 
the  ̂ ods  being  greatly  improved  and  never 
deteriorated;  the  process  also  gives  lustre  and 
finish  to  fabrics,  being  especially  valuable  for 
silks,  alpacas,  etc.;  gives  elastiaty  and  toughr 
ness  to  the  fibres,  preventing  cracking  and 
breaking  qualities  valuable  for  felt  hats,  silks^ 
etc.;  deepens  and  fastens  the  colors  in  dyed 
goods;  resists  stains  and  spots  in  the  lighter 
and  more  delicate  ̂ oods ;  prevents  woods  from 
swelling  and  warping;  preserves  painted  sur- 

faces ;  and  prevents  polished*  or  metal  surfaces from  rusting. 

Leather. — ^Fibre-mail*  is  also  successfully 
applied  to  leather  and  leather  goods.  Many 
compositions,  some  of  them  patented,  have  been 
long   employed,    for   rendering   leather  water- 
groof  by  filling  up  the  minute  pores.  Four  or 
ve  may  be  briefly  described  as  examples  of  the 

whole.  Boiled  linseed  oil,  mutton-suet,  yellow- 

beeswax,  and  common  resin  are  melted  to-  * gether  over  a  slow  fire  and  applied  while  hot  to 
the  leather,  which  is  itself  to  be  made  warm. 
Linseed  oil,  resin,  white  vitriol,  spirit  of  turpen- 

tine and  white  oak  sawdust  are  the  materials  of 
another  composition.  Yellow  beeswax.  Bur- 

gundy pitch,  turpentine  and  linseed  oil  consti- 
tute a  third.  A  fourth  plan  consists  in  apply^ 

ing  to  the  leather  a  hot  mixture  of  two  parts 
tallow  with  one  part  resin.  Another  is  to  first 
apply  a  coating  of  tallow  to  the  leather  with 
a  second  coating  of  one  part  copaiba  balsam 
with  two  of  naphtha.  Caoutchouc,  boiled  for 
two  hours  in  linseed  or  neat's-foot  oil  is  also 
said  to  be  effective. 

Structures. —  Paint  and  silica  compounds, 
oils,  varnishes  and  gums  have  long  been  ex- 

perimented with  for  the  preservation  of  build- 
ings by  waterproofing.  The  Sylvester  process 

has  long  been  in  vogue  for  stone,  brick  and 
cement  surfaces.  It  consists  of  altemate^r 
applying  hot  washes  of  soap  and  alum.  Coat- 

ing buildings  with  linseed  oil  has  been  a  favor^ 
ite  method  as  affording  some  degree  of  pro- 

tection against  the  deteriorating  action  of  the 
elements.  But  linseed  oil  alone  or  mixed  with 
colors,  varnishes  and  gums  has  never  proved 
wholly  efficient  to  prevent  the  disintegration  of 
stone,  the  weather  staining  of  brickwork,  the 
crumbling  of  mortar  joints  and  the  effiorescence 
of  soluble  salts,  contained  to  a  greater  or  less 
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degree  in  all  bricks,  cement  and  some  varieties 
of  stone;  this  is  owing  to  the  protective  ma- 

terials in  themselves  being  subject  both  to 
chemical  changes  when  exposed  for  a  compara- 

tively short  time  to  the  weather.  When  lin- 
seed oil  alone  is  uscd«  should  there  be  anv  lime 

or  alkaline  salts  in  the  wall,  these  immediately 
saponify  the  oil  and  render  it  useless  as  water^ 
proofing.  The  oil  soon  dries  out  and  leaves 
a  spotted  or  mottled  surface.  Paint  is  often 
seen  peeling  off  from  the  mortar  joints  of  a 
building  and  from  the  brick  work  as  well, 
owing  to  the  same  cause,  the  caustic  alkaline 
Sroperties  of  the  salts  of  lime  saponifying  the 
nseed  oil  in  the  paint.  Among  scores  of  pro- 

prietary secret  formulas  there  are  some  that 
are  indisputably  good  and  are  thoroughly 
guaranteed  b^  their  makers.  It  is  the  custom 
of  some  architects  to  call  for  these  applications 
in  specifications. 

Dry  foundations  are  necessary  in  order  to 
prevent  moisture  from  rising  by  capillary  at- 

traction from  the  damp  earth  into  the  bases  of 
walls  or  stoops.  One  or  more  perfectly  water- 

proof courses  near  the  foundations  and  reach- 
ing above  the  level  of  the  ground,  should  be 

introduced  as  a  ̂sine  qua  non'*  to  a  good  build- 
ing. Otherwise,  a  constant  state  of  dampness, 

affecting  that  part  of  the  structure,  is  apt  to 
produce  staining  and  disintegration  beyond  re- 

demption. Cement  or  slate  will  not  effectu- 
ally answer  this  purpose  owing  to  their  ab- 

sorbent qualities.  Asphalt,  sheet  lead,  copper  or 
some  other  non-absorbent  material  should  be 
used.  The  modern  practice  of  builders  of  valu- 

able structures  is  to  construct  a  waterproof 
'membrane*  completely  enclosing  the  founda- 

tion. This  is  commonly  a  succession  of  layers 
of  burlaps  cemented  together  with  asphalt  and 
united  to  the  foundation  material  by  the  same 
impervious  substance.  An  elastic  felt  recently 
introduced  is  claimed  to  be  superior  to  the 
burlaps.  Sheet  lead  as  foundation  waterproof- 

ing is  found  in  the  ruins  of  Roman  buildings 
2jS0O  years  old.  One  of  the  best  processes 
hitherto  employed  for  waterproofing  the  ex- 

terior and  interior  surfaces  of  the  walls,  is  the 
paraffine  compound  process.  The  base  of  this 
compound  is  paraffine  wax  of  special  manu- 

facture with  refined  creosote  oil  and  other  sub- 
stances not  disclosed.  The  method  of  appli- 

cation is  to  warm  the  wall  to  be  treated,  to 
the  depth  of  al^out  one-<)uarter  of  an  inch, 
thereby  evaporating  all  moisture  and  rendering 
it  absorbent  of  the  waxy  material.  The  melted 
waterproofing  is  then  applied  to  the  warm  sur- 

face until  absorbed  into  the  pores.  It  there  re- 
mains for  a  brief  time  in  a  liquid  state,  pene- 

trating as  deeply  as  the  surface  is  heated  and 
dry  and  gradually  hardens  as  the  surface  cools. 
The  pores  are  thus  permanently  filled  and  ren- 

dered solid  without  altering  the  appearance  of 
the  stone,  etc.,  treated.  This  waterproofing 
compound  thus  forced  in  by  heat  and  becom- 

ing solid  when  cold,  is  far  more  durable  and 
effective  than  supeiificial  applications  of  cold 
solutions,  oils  or  paints,  applied  in  the  usual 

manner,  which  do  not  penetrate  into  the  ma- 
terial, which  soon  perish,  if  they  are  not  pre- 

viously chipped  or  nibt)ed  off. 
As  a  preservative  of  stone  and  marble,  of 

monuments  and  statuar>'.  vaults,  etc..  from  the 
destructive  effects  of  the  weather  so  often  ob- 

served in  cemeteries,  the  process  has  proved 
of  great  value. 

A  material  successfully  used  in  Eoropc  it  m 
fluo-silicate  of  magnesia,  commerdaily  knowo 
as  *fliute.*  Its  application  both  hardens  and 
rainproofs  stone,  but  the  effect  is  not  instmn- 
taneouSj^  as  it  takes  a  year  to  demonstrate  it- 

self. Consult  Mierzinski,  S.,  ̂ The  Water- 

proofing of  Fabrics.^ 
WATERS,  wa'terz.  Clan  BraUne  Cl«- 

ent»  American  writer:  b.  Saint  Louis.  Moi,  2B 
Aug.  1834;  d.  20  Feb.  1916.  She  was  weU 
known  as  a  writer  and  lecturer  upon  art  Her 
writings  include  ̂ Legendary  and  Mytholoidcal 
Art>  (1870) ;  <  Eleanor  Maitland>  (l&l)  ;  'Life 
of  Charlotte  Cushman>  (1882) ;  ̂Stories  of  Art 
and  Artists>  (1887);  < Women  ArtisU  in  Em- 
rope  and  America'  (1903);  'Women  in  tht 
Fine  Arts*   (1906),  etc. 

WATERS,  TerritoriaL  See  iNTiiNATmiAL 
Law. 

WATERS,     Undergroond.       A 
amount  of  the  water  that  falls  on  the  eairth's 
surface  passes  underground,  the  percentage 
varying  with  the  porosity  of  the  surface  ma- 

terials. This  absorption  of  water  is  due  to 
the  fact  that  all  rocks  are  somewhat  poroos 
and  considerably  fissured.  Sand  and  gravel 
deposits  are  very  porous  and  can  store  from 
15  to  35  per  cent  of  their  bulk  of  water.  Sand- 

stones have  space  between  their  sand  ̂ rainS| 
but  their  porosity  varies  greatly  with  sire  of 
grain  and  especially  with  the  amount  of  ce- 

menting material  filling  the  interspaces  wldch,  m 
the  case  of  quartzite  and  some  highly  calcareous 
sandstone,  fill  these  spaces  entirely.  Most  sand- 

stones, however,  are  porous  and  many  hoUl 
from  5  to  10  per  cent  of  their  bulk  of  waur. 
Limestones  are  only  slightly  porous,  but  ihej 
are  always  traversed  i>v  joint  pbnes  and  nsa- 
ally,  toward  the  surface,  by  channels  and 
caverns.  Clays,  shales  and  sbtes  have  but  little 
capacity  for  water  and  the  crystalline  rodcs, 
such  as  granite,  have  very  slight  porosity. 
Crystalline  rocks,  however,  are  usiially  traversed 
by  man^  joint  planes  and  often  by  zones  of  de- 

composition along  which  surface  waters  descend 
for  a  greater  or  less  distance.  In  many  dis- 

tricts, also,  the  €r>'stalline  rocks  are  deeply  de- composed by  the  solution  of  some  ot  their 
components,  and  the  restilting  *rotten  rock*  is 
usiully  as  porous  as  many  sandstones.  Kfany 
lavas  are  porous  and  they  usually  arc  exten- 

sively fissured.  Water  passes  underground  in 
various  wa^s,  of  which  the  following  are  the 
most  prominent:  direct  inhibition  of  rainfall; 
the  sinking  of  surface  flows  in  passing  over 
zones  of  porous  rock;  the  spreading  of  streams 
laterally  into  the  porous  deposits  of  their  val- 

leys; and  the  percolation  of  water  lateraQv 
from  the  ocean  or  lakes  into  the  materials  of 
the  shore.  In  all  regions  it  is  found  that  the 
surface  nm-off  and  evaporation  do  not  equal 
the  rainfall,  which  is  evidence  of  the  general  in- 

hibition of  water.  Many  streams  are  observed 
to  diminish  in  volume  and  even  to  disappear 
entirely  in  running  over  areas  of  porous  sand- 

stones, cavernous  limestones  or  espodaXty  dct- 
meable  portions  of  their  beds.  In  many  aria  re> 
gicms  waters  flow  out  of  the  mountains  ia 
n>cky  beds  and  at  once  sink  in  the  sands  of  dbe 
valleys.     In  nearly  all  river  valleys  there  are 
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allitvial  deposits  in  which  die  water  extends 
laterally  from  the  matn  stream  and  some  water* 
coorses  have  water  only  in  the  sands  and 
gravels  of  their  beds  for  the  greater  part  of 
the  year 

travel  of  underground  water  is  slow,  averaging 
about  one  mile  a  year  in  moderately  porous 

sandstone 
In  the  accompanying  figures  are  shown  some 

conditions  of  underground  waters,  which  have 

Waters  present  various  conditions  under- 
gruand,  in  some  cases  flowing  to  lower  levels, 
ituough  permeable  rocks,  caverns  in  limestone 
or  crevices  in  the  harder  rocks,  to  emerge  as 
springs  in  hillsides,  valley  bottoms  or  even  out 
under  the  ocean,  as  olf  the  east  coast  of  Florida. 
Usually  the  water  supply  Alls  an  underground 
reservoir  of  sand,  gravel,  porous  sandstone,  de- 

composed crystalline  rock  or  fissures.  Water 
under  this  condition  is  usually  designated 

'ground  water"  and  its  surface  level  is  known 
u  the  'water  plane.*  In  some  cases  ground 
naier  may  occupy  strata  or  follow  down  crev- 

ices for  a  depth  of  several  hundred  feet 
Waters  which  extend  far  underground  are 
mainly  contained  in  sandstones,  and  some  of 
these  water-bearers  are  of  vast  extent  and 
often  descend  to  great  depths.  Two  conditions 
freqnently  existing  arc  shown  in  accompan^ng 
cuts.  Fig.  1.  Cross -sections  showing  conditions 
of  underground  water  in  permeable  rocks.  In 
the  first  of  these  sections  a  bed  of  sandstones 
reaches  the  surface  at  A  A  where  it  receives 
water  from  rainfall  or  sinking  of  streams. 
This  water  passes  underground  below  relalively 
impermeable  clay  or  shale,  and  an  artesian  basin 
is  formed  which  would  yield  a  flowing  well  at 
it  and  at  other  pnnts  where  the  land  is  less 
elevated  than  at  A  and  A.  In  the  second  sec- 

tion the  conditions  are  somewhat  similar,  the 
water  entering  at  C  but  escaping  in  springs  at 
D,  so  there  is  a  constant  flow  from  C  toward  D. 
On  account  of  this  flow  to  a  lower  level  there 

is  gradual  diminution  of  "head*  of  the  water 
ftom  C  to  D,  Icnown  as  the  'hydraulic  grade.* 
This  condition  is  found  in  the  Central  Great 
Plains  of  the  United  States,  where  there  is  a 
btd  of  porous  sandstone  with  an  average  thick- 

ness of  200  feet,  underlying  more  than  500,000 
Mnare  miles  and  in  places  lying  5,000  feet  deep, 
ud  apparently  filled  with  water  throughout. 
Uaiiy  wells  draw  artesian  supplies  from  this 
andstone  and  in  some  areas  the  flows  have  a 
inrface  pressure  of  over  200  pounds  to  the 
<Quare  inch.  Hundreds  of  billions  of  gallons 
in  cmiaitied  in   this  stratusi.     The  rate  of 

been  referred  to  above  Fig  2  Sections  of  a 
river  valley  showing  Ihe  relations  of  under 
ground  waters  This  valley  is  cut  in  rock  but 
partly  filled  with  sand  and  gravel,  as  shown  by 

I  the  surface  at 
fly  underground 

nderHow*  and  pass  laterally  into  the 
sands,  filling  them  to  the  "water  plane'  B  B  at 
the  level  of  the  river.    Figi  3.  Fissured  and  de- 

composed crystalline  rock.  Surface  waters 
often  sink  deeply  and  occur  in  considerable 
volume  under  the  conditions  shown  in  this 
fi^re.  A  is  the  zone  of  decomposition  and 
disintegration  of  the  rock.  B  B  are  fissures 
down  which  the  decomposition  has  progressed 
still  deeper.  TTiis  condition  is  found  over  wide 
areas  in  the  Piedmont  region  of  the  eastern 
United  States. 

N.  H.  Darton, 
United  SlaUs  Geological  Sfrvty. 

WATERSHED.    See  Rivers. 

WATERSPOUT,  a  meteorological  phe- 
nomenon frequently  observed  at  sea,  and  an- 

alogous to  the  whirlwinds  experienced  on  land. 
It  occurs  when  opposite  winds  of  different  tem- 

peratures meet  in  die  upper  atmosphere,  whereby 
a  great  amount  of  vapor  is  condensed  into  a 
thick  black  cloud,  to  which  a  vortical  motion 
is  given.  This  vortical  motion  causes  it  to 
take  the  form  of  a  vast  funnel,  which  appears 

r  the  surface  of  the  sea,  creates 
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a  iMirtial  vacuum  at  ihc  centre  and  draws  up 
the  water  in  its  vortex,  which  joins  in  its 
whirling  motion.  The  dark  cloud  above  does 
not  in  fact  descend,  as  is  usually  stated  by 
observers,  the  column  being  formed  by  the 
visible  condensation  of  the  moisture  in  specially 
ascending  air-currents.  The  whole  column, 
which  after  the  junction  extends  from  the  sea 

to  the  dcmdt.  assumes  a  magnificent  appear- 
ance, being  ot  a  tight  color  near  its  axis,  bat 

dark  along  the  tides.  When  acted  on  by  the 
wind  the  column  assumes  a  position  ooUqoe 
to  the  horizon,  but  in  cafan  weather  it  maintams 
its  vertical  position  and  is  carried  along  the 
surface  of  the  sea.  Waterspouts  seldom  last 
more  than  a  few  moments  and  are  not  as  a 
rule  dan(;cruus  to  passing  vessels.  Firing  a 
projectile  into  oni*  has  not  been  observed  to 
give  any  apprecial>lc  results.  Compare  CxoUD- 
bukst;  Toknauo.  Consult  the  publications  of 
the  United  States  Weather  Ihireau. 

WATERTON,  Charl«t,  English  naturatist: 
b.  Walton  Hall,  Wakefield,  3  Tune  1782;  d.  27 
May  1865.  He  was  educated  at  the  Roman 
Catholic  College  at  Stonyhurst^  where  he  showed 

a  great  taste  for  natural  history.  He  spent* 
many  years  in  travel,  and  in  1825  published 
*  Wanderings  in  S(juth  America,  the  Northwest 
of  the  United  States,  and  the  Antilles  in  the 
vears  1812,  1816,  1820,  and  1824,>  a  book  which 
has  had  great  popularity.  An  illustrated  and 
slightly  altered  edition  was  published  under  the 
direction  of  J.  G.  Wood  m  1879.  His  only 
other  publication  is  ̂  Essays  in  Natural  History, 
with  an  Autobiography.^  These  appeared  orig- 

inally in  three  senes  (1838,  1844.  1857).  In 
1870  Norman  Moore  produced  a  new  edition  of 
them,  together  with  some  of  his  letters  and 
a  life.  He  lived  a  secluded  life  for  many  years 
at  Walton  Hall,  where  he  formed  a  curious  col- 

lection of  animals. 

WATERTOWN,  Conn.,  town  in  Litchfield 
County,  on  a  branch  of  the  Xaugatuck  River, 
27  miles  southwest  of  Hartford,  and  on  the 
New  York.  New  Haven  and  Hartford  Railroad. 
It  was  settled  in  1677.  There  are  manufactures 
of  silks,  hardware,  wire  goods  and  novelties. 
Pop.  3.850. 

WATERTOWN,  Mass.,  town  in  Middle- 
sex County,  on  the  Charles  River,  and  on  the 

Hoston  and  Maine  Railroad,  eight  miles  west 
of  Hoston.  It  contains  the  villages  of  Bemis. 
Watertown  and  Mount  Aut)urn.  It  is  connected 
with  Hoston  and  many  of  the  siiburtiaii  towns 
by  electric  railways.  It  was  first  incorporated 
in  1630.  It  has  a  number  of  manufacturing 
establishments,  chief  of  which  are  woolen  mills, 
hosiery  works,  starch  and  needle  factories.  At 
the  United  States  arsenal  located  here  a  large 
amount  of  modern  ordnance  work  is  pnxhiced. 
The  famous  Mount  Auburn  (q.v. )  Cemetery 
is  in  tbi-  town  of  Watertown.  There  arc  two 
banks,  one  national  and  one  State,  and  two 
wcvklv  newspH|Hrrs.     Pop.  16,515. 

WATERTOWN,  N.  Y.,  city,  county-seat 
of  Jefferson  County,  on  the  Black  River,  about 
10  miles  from  its  eni ranee  to  Hlack  River  Bay. 
an  arm  of  l.akr  Ontario,  and  on  the  Now  York 
Central  Railroad  (Saint  I^iwrencc  and  Ontario 
divisions).  aUiui  SO  mile:»  northwest  of  Utica 

and  7.^  miles  north  t»i*  S\r;icii>c. 
Industries.  -  The  cil>  lich  un  both  sides  of 

the  river,  which  \ia>  a   tall  of   112  feet  inside 

the  city  limits.  From  Canhage.  a  village  16 
miles  above  the  city,  to  Dexter,  eight  miles 
below  the  city,  the  river  is  lined  with  busy 
manufacturing  villages,  all  of  which  contribute 
to  a  considerable  extent  to  the  prosperity  of 
Watertown.  Along  this  24  miles  of  river  val- 

ley the  investment  in  paper  mills  alone  exceeds 
$15,000,000.  More  than  2,200  persons  mre  en- 

gaged in  the  paper  industry.  Watertown  in 

adidition  to  its  pajper  mills  bias  a  wide^ndiver- 
sified  manufactunng  life,  the  largest  indiistr\' 
being  the  New  York  Air  Brake  Company,  with 
nearly  3,000  persons  regularly  emploved  in  the 
production  of  air-brake  equipment  Other  larKe 
manufacturing  establishments  include  the  Kops 

Brothers'  corset  factory,  one  of  the  largest 
in  the  country.  The  Bagley  and  Sewall  Com- 

pany, producers  of  paper  and  pulp  mill  ma- 
chinery and  vises  and  j.  B.  Wise,  Inc.,  op- 

erating a  large  brass  rolling  mill  and  foun- 
dry and  producing  a  complete  line  of  bathroom 

fixtures  and  plumbers'  supplies.  Two  large 
flouring  mills,  one  of  wluch  manufactures 
health  and  dietetic  foods  that  are  consumed 
throughout  the  United  States  and  in  many 
foreign  markets;  two  silk  mills,  a  glove  fac- 

tory, a  plant  producing  clinical  tnermome- 
ters,  a  large  knit  underwear  mill,  several  ma- 

chine shops  producing  special  machinery,  wood- 
working plants  and  printing  establishments  are 

included  in  the  list  of  manufacturing  instim- 
tions  of  Watertown.  Over  8.000  employees  are 
en^^aged  in  the  operation  ot  these  industries, 
which  have  gross  annual  products  of  more  than 

$20,000,000. Trade  and  Finance.— Watertown  is  the 
financial  and  commercial  centre  of  a  rich  agri- 
ailtural  region  and  is  the  trading  town  for  the 
people  of  the  rural  section  and  the  numerous 
communities  within  a  radius  of  35  miles.  The 
county  of  which  Watertown  is  the  seat  is  one 
of  the  largest  in  the  United  States  in  the  num- 

ber of  dair>'  cows  and  in  the  production  of 
hay  and  foraRc  crops.  The  Watertown  Prod- 

uce Exchange,  made  up  of  the  manufacturers 
of  American  cheese,  is  the  largest  inland  cheese 
board  in  the  world.  The  annual  sales  of  this 
commodity  on  the  local  exchange  exceed  $2,500.- 
000.  Watertown  has  one  trust  company,  three 
national  banks,  two  savings  banks  and  a  large 
building,  savings  and  loan  association.  The 
trust  company  and  national  l>anks  have  deposits 
in  excess  of  $15,000,000;  the  savings  banks,  de- 

posits of  more  than  $13.000,(XX). 

Buildings  and  Municipal  ImproTemcnts.— The  retail  business  of  the  city  is  located  in 
Public  square,  an  imposing  plaza  situated  in 
the  geographical  centre  of  the  community.  In 
recent  years,  as  a  result  of  continued  increase 
in  population,  retailing  interests  have  invaded 
six  of  the  thoroughfares  that  radiate  from  the 
common  centre.  The  public  buildings  include 
the  »;overnment  post  otlice.  a  State  armory,  foar 
county  buildiniss.  the  city  hall  and  the  Roswell 
P.  Flower  Memorial  Librar\'.  a  classic  marble 
structure  costing  nearly  $J(i).000  —  the  gift  to 
the  city  of  Mrs.  Mmma  Flower  Taylor,  as  a 
memorial  to  her  father,  who  was  a  governor 
of  the  State  of  New  York.  The  city  also  has 

two  orphan aKCS.  three  hospitals,  the  Cit>'  Hot* 
pital  and  Saint  foachim's.  the  latter  being  con- dun  ed  by  the  Sisters  of  Merry.  The  Henry 
Keep  Home,  established  and  endowed  by 
Mr^.  Emma  Keep  Schley,  is  a  refuge  for  the 
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aged  The  new  Kamargo  Hotel,  a  modem 
fireproof  structure,  cost  $550,000.  The  pub- 

lic schools,  11  g^raded  and  one  high  school, 
are  not  surpassed  bv  any  in  the  State  of 
New  Yorfc  A  full-paid  ̂ fire  department, 
housed  in  four  modem  buildings  and  equipped 
with  motor-driven  apparatus,  is  a  model 
of  efficiency.  The  city  has  23  churches,  the 
largest  and  most  attractive  being  Trinity 
Episcopal  erected  by  the  late  Roswell  F.  Flower 
and  his  brother,  the  late  Anson  R.  Flower; 
the  Sacred  Heart  and  Holy  Familv  ̂ Catholic), 
the  Emmanuel  Congregational  and  the  Asbury 
Methodist.  The  Young  Men's  Christian  Asso- 

ciation, with  a  modem  six-story  building  con- 
taining mnnasium,  swimming  pool,  bowling 

alleys  and  other  accessories  and  equipment,  oc- 
cupies one  of  the  most  valuable  sites  in  Public 

s^are.  The  Young  Women's  Christian  Asso- ciation. occup3ring  its  own  buildine,  which  is  also 
locatea  in  Public  s()uare,  is  another  important 
institution  in  the  religious  life  of  the  city.  The 
Black  River  Valley  Club,  with  a  modem  club- 

house in  lower  Washington  street;  the  Elks' Gub;  the  Masonic  Club,  housed  in  a  beautiful 
marble  temple*  the  Knights  of  Colunil>us,  with 
a  spacious  duo  home  in  Stone  street,  close  to 
the  business  centre,  and  the  Lincoln  League, 
with  2,000  members,  are  the  principal  social 
organizations  of  the  city.  Watertown  is  over- 
lool^  on  the  east  and  south  by  a  beautiful  pub- 
he  park,  purchased,  developed  and  presented  to 
the  city  by  an  unknown  donor.  It  embraces 
more  than  600  acres,  a  considerable  portion  of 
which  has  been  improved  with  drives,  walks, 
storm  water  sewers,  its  own  water-supply  sys- 

tem and  a  most  attractive  landscape  scheme, 
with  shrubs  and  flowering  plants  in  great  pro- 

fusion. Two  daily  and  one  weekly  newspapers 
are  published  in  the  dty. 

Government.— On  1  Jan,  1920  the  city  of 
Watertown  went  under  the  commission-man- 

ager plan  of  municipal  government  Pop. 
26^5. 

Francis  H.  Lamon, 
Secretary,  Watertown  Chamber  of  Commerce. 

WATERTOWN,  S.  D.,  dtv,  county-scat  of 
Codington  County,  on  the  Big  .Sioux  River,  and 
on  the  Chicago  and  Northwestern,  the  Minne- 

apolis and  Saint  Louis,  Chicago,  Rock  Island 
and  Pacific,  and  the  Great  Northern  Railway, 
with  branch  lines,  about  100  miles  north  by 
west  of  Sioux  Falls. 

It  is  in  a  fertile  agricultural  region,  eleva- 
tion 1,750  feet,  in  which  the  chief  products  are 

wheat,  rye,  flax,  barley,  com,  potatoes  and  sugar 
beets;  stock  raising?  is  also  given  considerable 
attention.  The  city  has  flour  mills,  machine 
shops,  foundries,  large  grain  elevators,  meat 
packing  house  and  stock  yards;  besides  a  tow 
mill;  sash  and  door,  farm  implement  and 
tractor  and  wagon  factories.  It  has  an  ex« 
tensive  trade  in  ̂ in  and  livestock;  and 
is  a  large  distributing  centre  for  agricultural 
implements,  automobiles,  groceries,  fruits  and 
produce.  There  are  10  diurches,  a  public  high 
sdiool,  six  graded  elementary  schools,  a 
Carnegie  public  library  and  the  Barton  and 
Luther  hospitals.  There  are  Ave  national  and 
State  banks,  and  five  newspapers,  two  of  which 
are  issued  daily.  The  city  government  from 
1913-15  under  commission  form  returned  to  the 
aUermanic  form  in  1916.    The  city  owns  water 
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and  light  and  power  plants.  About  tiiree  miles 
from  the  city  is  Lake  Kampeska,  one  of  the 
most  beautiful  bodies  of  water  in  the  State,  a 
favorite  summer  resort,  with  casino,  club 
houses,  municipal  golf  links  and  ̂ arks.  Water- 
town  was  founded  in  1881  and  incorporated  26 
March  1885.    Pop.  12,000. 

WATERTOWN,  Wis.,  city  in  Jefferson 
and  Dodge  counties  on  the  Rocke  River,  and 
on  the  Chicago,  Milwaukee  and  Saint  Paul  and 
the  Chicago- and  Northwestern  railroads,  about 
44  miles  west  of  Milwaukee  and  38  miles  east 
of  Madison,  the  capital  of  the  State.  It  is  on 
both  sides  of  the  river,  and  has  considerable 
water  power  which  is  utilized  by  various  manu- 

facturing plants,  chief  of  which  are  two  large 
shoe  factories,  flour  mills,  a  foundry,  machine 
shops,  a  brewery;  dgar,  box,  furniture,  paper 
box,  tractor  and  money  changing  device  fac- 

tories and  creameries.  Watertown  has  several 
educational  institutions,  chief  of  which  are 
the  College  of  Our  Lady  of  the  Sacred  Heart 
(Roman  Catholic),  the  Northwestern  College 
(Lutheran),  a  high  school  and  a  free  public 
hbrary.  The  four  banks  carry  deposits  of  over 
$3,200,000  and  one  of  the  three  newspapers  is 
a  daily.  The  government  is  vested  in  a  mayor 
and  a  council  of  14  members,  elected  biennially. 
Watertown  was  first  settled  by  Timothy  John- 

son in  1836^  and  was  incorporated  in  183/.  In 
1853  it  was  chartered  as  a  city.    Pop.  9,282. 

WATERVILLB,  Me.,  city  in  Kennebec 
County,  on  the  Kennebec  River,  and  on  the 
Maine  Central  Railroad  about  17  miles  north 
by  east  of  Augusta  and  78  miles  northeast  of 
Portland.  It  was  settled  about  1760  by  emi- 

grants from  Cape  Cod,  and  was  part  of  Wins- 
low  until  1802,  when  it  was  set  off  as -a  town 
and  incorporated.  In  1873  West  WaterviUe  was 
set  off  from  Waterville,  and  in  1888  the  city 
charter  was  granted.  Waterville,  Fairfield  and 
Oakland  electric  railways  connect  the  city  with 
all  the  nearby  places.  The  Ticonic  Falls  fur- 

nishes a  great  water  power  used  by  the  manu- factories. The  chief  industrial  establishments 
are  the  cotton  mills,  which  have  1,500  em- 

ployees; railroad  shops,  350  employees;  woolen 
factories,  500;  paper  and  pulp  mills,  machine 
shops,  etc.  There  are  nine  churches,  Colby 
Collep:e  (Baptist),  founded  in  1818;  Cobum 
Classical  Institute,  Ursuline  Academy  (RC), 
a  public  high  school,  public  and  parish  elemen* 
tary  schools  and  school  libraries.  There  are 
four  banks  and  one  newspaper,  a  daily,  and  an 
up-to-date  chamber  of  commerce  with  325 
members  and  a  paid  secretar>'-manager.  The 
government  is  vested  in  a  mayor,  seven  alder- 

men and  14  councilmen,  elected  annually.  There 
are  a  number  of  French  Canadians^  but  the 
majority  of  the  inhabitants  are  native  bom. 
Pop.  12,501. 

WATBRVILLB,  N.  Y.,  village  in  Oneida 
County,  on  the  Lackawanna  Railroad,  about  22 
miles  southwest  of  Utica.  It  is  in  an  agricultural 
region  in  which  hops  and  vegetables  are  the 
chief  products.  It  has  steam  grist  mills,  a 
wood-working  and  a  shoe  factory.  The  prin- 

cipal public  buildings  are  the  Granger  and 
Masonic  halls,  the  Young  Men's  Christian Association  building,  and  the  churches  and 
schools.  There  are  six  churches,  a  high  school 
established  in  1872,  public  graded  schools  and  a 
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public    library.     There   are   two   banks.     Pop. 
about  1,410. 

WATERVLIET.  wa-tcr-vlct'.  N.  Y.,  dty  in 
Albany  County,  on  the  Hudson  River  and  on 
the  Delaware  and  Hudson  Railroad,  opposite 
Troy  and  six  miles  north  of  Albany.  Lledric 
railways  connect  the  city  with  Albany,  Troy, 
Schenectady  and  Cohoes.  A  steel  bridf^e  over 
which  pass  electric  cars  for  both  passengers 
and  freight  spans  the  river  at  this  point.  It  is 
at  the  head  of  river  navigation  and  has  by 
means  of  the  Hudson  River  water  connections 
with  New  York  and  intermediate  points. 
Watervliet  is  a  factory  city  having  plants 
making  woolen  goods,  shirtwaists,  collarsi 
bells,  iron  products,  sashes,  doors  and  blindsL 
metal  harness  parts,  street  cars,  car-journal 
bearings,  machine-shop  products  and  boats.  In 
1807  the  United  States  government  established 

here  the  \\"atervliei  Arsenal  for  the  construc- 
tion of  siege  ordnance  and  field  and  coast  de- 

fenses; in  1919  negotiations  were  opened  for 
the  purchase  of  some  35  acres  of  land  com- 

prising many  city  blocks,  the  plan  being  to  en- large the  original  reservation  of  109  acres  with 
its  wharfage  of  1.000  feet,  and  to  make  the 
plant  the  largest  of  its  kind  in  the  country. 
The  construction  works  have  been  constantly 
in  operation  and  some  of  the  largest  guns  in 
the  United  States'  service  have  been  made 
here.  The  place  was  the  scene  of  great  activity 
during  the  World  War ;  at  an  expenditure  of 
between  12  and  14  million  dollars  the  normal 

output  was  tripled,  the  maximum  number  of 
emplo>'ees  reacning  5,125.  Within  the  arsenal 
reser\'ation  are  quarters  for  officers  and  bar* 
radcs  for  soldiers.  There  is  also  a  large  stone 
magazine.  The  city  has  12  churches  repre- 

senting six  denominations ;  a  high  school  estab- 
lished in  1899,  Saint  Patrick's  Academy  and 

public  and  parish  schools.  There  is  a  graded 
school  in  connection  with  Saint  Colman's 
Orphanage,  and  also  with  Fairriew  Home. 
Water\'liet  was  settled  about  the  time  the  first 
settlements  were  made  at  Albany  and  other 
places  on  the  Hudson.  It  was  incorporated  as 
a  village,  and  called  West  Troy  in  1836.  In 
August  1897  it  was  chartered  as  a  city  under 
its  present  name.  Its  industrial  growth  has 
been  closely  connected  with  the  work  of  the 
government  arsenal.  It  has  many  of  the  social 
and  educational  advantages  of  Troy  and 
Albany.  The  water%vorks  are  owned  by  the 
city,  and  on  10  June  1919  the  commission  form 
of  government  was  adopted.    Pop.  about  18,000. 
WATERWAYS  OF  THE  UNITED 

STATES,  The.  The  atlas  of  the  world  shows 
that  three-fourths  of  its  surface  is  covered  with 
water.  The  waters  of  the  earth  comprise  oceans, 
seas,  straits,  gulfs,  bays,  lakes  and  rivers.  In 
the  main  these  are  navigable,  but  where  not 
naviKable.  much  has  been  done  to  make  them  so. 
In  adfiitiiin  tliercto.  extensive  s>-stenis  of  inter- 

secting canals  have  been  constructed,  so  that 
natural  and  artificial  waters  of  the  world, 
known  as  **  waterways."  comprise  all  its  oceans, 
seas,  gulfs.  Miunds.  bu>'S.  many  of  its  lakes  and 
rivers,  and  all  na\ik'alile  canals. 

In  the  United  States  the  ebb  and  flow  of 
the  tide  is  not  the  test  of  navigabilitv  as  it 
was  in  Kn^land  I h.* fore  it  was  abolished  by 
24  Vict.,  ch.  U).  The  Supreme  Court  of  the 
I'nited  State!>  held  in  the  Daniel  Ball,  10  Wall. 

557,  that  a  different  test  than  tidal  variations 
must  be  applied  here  to  determine  navigability. 
The  courts  say  that  those  rivers  must  be  re- 

garded as  public  navigable  rivers  in  law,  which 
are  navigable  in  fact;  and  they  are  navigable 
in  fact  when  they  are  used,  or  are  susceptible 
ojf  being  used,  in  their  ordinary  condition,  as 
highways  for  commerce,  over  which  trade  and 
travel  are  or  may  be  conducted  in  the  custom- 

ary modes  of  trade  and  travel  on  water.  The 
conunerctal  power  of  Gmgress  authorizes  such 
legislation  as  will  insure  the  convenient  and 
safe  navigation  of  all  navigable  waters  of  the 
United  States,  whether  that  consists  in  requiring 
the  removal  of  obstructions  to  their  use.  in 
prescribing  the  form  and  size  of  the  vessels 
employed  upon  them,  or  in  subjecting  the  ves- 

sels to  inspection  and  license.  The  power  to 
regulate  commerce  comprehends  the  control 
for  that  purpose  and  to  the  extent  necessary, 
of  all  navigable  waters  of  the  United  States 
which  are  accessible  from  a  State  other  than 
those  in  which  they  lie.  For  this  purpose  they 
are  the  public  property  of  the  nation,  and  suIh 
ject  to  all  the  reqtusite  legislation  of  Con- 

gress. In  the  case  of  Perry  v.  Haines,  191 
U.  S.  17,  the  same  court  decided  that  admiralty 
jurisdiction  extends  to  cases  of  maritime  liens 
upon  vessels  navigating  the  Erie  Canal,  as  that 
formed  part  of  a  navigable  highway  for  inter- state commerce  between  Lake  Erie  and  the 
ocean.  Thus  artificial  as  well  as  natural  navi- 

gable waters  are  being  recognized  as  public 
waters  in  the  sense  in  which  Bracton  used  that 
term  in  the  rule  that  publica  veto  sunt  o%nn\a 
flumma  et  partus.  Years  ago  the  Enghsh  courts 
decided  that  the  river  Severn  was  a  public 
highway,  and  the  courts  of  the  United  States 
have  followed  the  decisions  of  the  Supreme 
Court  of  the  United  States  heretofore  stated 
in  regard  to  public  navigable  waterways.  .\n 
interior  nation  has  a  servitude  along  natural 
watercourses  to  reach  the  highway  of  nations, 
known  as  Jus  transitus,  which  is  recognized  by 
the  law  01  nations.  The  right  of  transit  over 
the  Danube  below  the  Iron  Gates  is  secured 

by  agreement  In  the  United  States  and  in 
CTanada,  the  rivers  do  not  generally  flow  in 
foreign  territory,  so  that  it  is  not  necessary  to 
invoke  the  doctrine  of  ius  transitus.  except  in 
a  few  cases,  as  along  the  Richelieu  and  lower 
Saint  Lawrence. 

The  Atlantic  Coaat  Maine  —  The  water- 
ways of  Maine  include  240  miles  of  seacaast. 

with  many  basrs  indenting  it  and  scores  of 
islands  strewn  along  it  The  Saint  Croix  River 
on  the  east  is  the  outlet  of  Grand  Lakes.  It 
forms  part  of  the  international  boundary  and 
is  navigable  from  its  mouth  up  to  Calais.  Its 
tonnaj^e  in  1917  was  61,896  tons.  The  Penobscos 
is  27:>  miles  long  and  navigable  to  Bangor  by 
large  vessels.  It  is  the  outlet  of  several  lakes 
in  central  Maine  and  flows  into  Penobscot  Eay, 
30  miles  long  and  15  miles  wide.  Its  lonna^ 
in  1917  was  340.198  tons.  The  Kennebec  » 
160  miles  long  and  navigable  to  Augusta.  It  is 
the  outlet  of  Moosehead  Lake,  which  is  36 
miles  long  and  from  8  to  12  miles  wide,  and 
navigated  by  pleasure  steamers. 

The  Kennebec  has  a  channel  150  feet  wide 
and  from  18  to  16  feet  deep  up  to  Gardiner  and 
thence  a  channel  125  feet  wide  and  11  feet  deep 
up  to  Augusta.  The  tonnage  un  that  river  in 
1917    was    123.855    tons.      The    .Xndroscoggin 
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River  drains  the  famous  Rangclcy  lakes  and 
other  lakes,  and  flows  200  miles  into  the  Kenne- 

bec near  its  mouth.  It  is  navigable  only  in  i)art 
and  by  river  craft.  Sebago  Lake  is  12  miles 
long  and  10  miles  wide  and  navigable  by  small 
steamers.^ 

Its  principal  seaport  is  Portland,  but  it  also 
has  other  improved  harbors,  among  which  are 
Bar  Harbor,  Stockton,  Camden,  Rockport, 
Rockland,  Matinicus,  South  Bristol,  Boothbay, 
Sasanoa  and  others. 

Portland  has  a  developed  waterfront  of 
four  miles  in  extent.  It  has  47  wharves,  12  of 
which  are  used  for  transportation  terminals. 
Its  tonnage  in  1917  was  2,905,428  tons. 

The  tonnage  of  Bar  Harbor  in  1917  was 
27.723  tons. 

Saco  River,  105  miles  long,  has  a  channel 
seven  feet  deep  and  from  100  to  200  feet  in 
width  for  six  miles  up-stream.  In  1917  its  ton- 

nage was  53,216  tons. 

New  Hampshire  and  Massachusetts.-^  "i^evr Hampshire  has  Portsmouth  as  its  principal  for- 
tified harbor.  Its  rivers  are  few.  Cochero  and 

Exeter  rivers  are  navigable  a  few  miles  for 
light  draft  vessels  and  the  channel  of  the  Mcr- 
rimac  has  been  improved  to  Haverhill,  16^ 
miles,  to  a  depth  of  seven  feet.  Fourteen 
wharves  extend  along  the  Merrimac.  Its  ton- 

nage in  1917  was  18,031  tons.  Portsmouth  and 
other  harbors  have  been  improved. 

Pepperells  Cove  is  a  part  of  Portsmouth 
Harbor  and  has  been  improved  for  anchorage 
purposes,  the  controlling  depth  being  11  feet 
Its  tonnage  in  1917  was  109,781  tons. 

The  inland  lakes  of  New  Hampshire  are 
navigable  hv  small  pleasure  boats.  The  same 
i«  true  of  the  rivers  of  Massachusetts.  It  has, 
however,  Boston  Harbor,  Massachusetts  Bay, 
Cape  Cod  Bay,  which  is  connected  with  Buz- 

zard's Bay  bv  a  canal  across  Ca^e  Cod,  Nan- 
tucket Sound,  Vineyard  Sound,  Buzzard's  Bay 

and  several  other  small  bays,  all  in  communica- 
tion with  the  ocean.  Boston  has  a  land-locked 

harbor  of  47  square  miles  in  area.  It  has  sev- 
eral improved  channels  from  23  to  40  feet  deep 

and  from  100  to  1,200  feet  wide.  Its  inflowing 
tributaries,  Chelsea  Creek,  Fort  Point  Channel, 
Charles  River  and  Mystic  River  have  all  been 
made  navigable.  In  1917  the  tonnage  on  Chel- 

sea Creek  was  532,200  tons;  on  Fort  Point 
Channel  1,11^,204  tons;  on  Mystic  River  5,082,- 
250  tons.  It  has  four  or  more  miles  of  fully- 
developed  waterfront  with  wharves  of  various 
t>'pes  devoted  to  ocean  commerce.  Gloucester, 
Beverly,  Salem  and  Lynn  harbors  have  all  been 
improved.  In  1917  the  tonnage  of  Gloucester 
Harbor  was  239,272  tons;  of  Beverly  Harbor, 
444,695  tons ;  of  Salem,  58,158  tons  and  of  Lynn 
Harbor,  338,783  tons. 

Taunton  River  is  navigable  to  Taunton, 
15  miles  from  its  outlet,  which  empties  into 
Mount  Hope  Bay.  The  Maiden,  Weymouth 
Fore  and  Wranouth  Back  rivers  are  navigable 
ai  their  mouths  only.  Salem,  as  a  commercial 
port,  has  a  reputation  far  more  enviable  than 
that  for  witchcraft. 
Vemumt —  Vermont  has  part  of  Lake  Mem- 

phremagog;  which  is  navigable  by  lake  steam- 
en,  and  part  of  Lake  Champlain,  120  miles  long 
ud  15  miles  wide  in  its  extreme  width,  which 
has  been,  since  its  discovery  on  4  July  1609,  a 
hi^iway  of  commerce  for  the  aborigines,  for 

the  colonists  and  for  Americans  generally.  It 
is  navigated  by  large  lake  steamers,  by  scores 
of  other  steamers  and  by  many  yachts  and  sail- 

ing vessels.  It  is  one  of  the  most  picturesque 
lakes  in  America  and  forme  an  important  por- 

tion of  the  467  miles  of  waterway  oetween  the 
Saint  Lawrence  on  the  north  and  New  York 
Bay  on  the  south.  It  contains  several  beautiful 
islands,  such  as  Isle  La  Motte,  North  Hero  and 
South  Hero.  Lake  Champlain  is  connected  with 
the  waters  of  the  Hudson  River  at  Fort  Ed- 

ward by  the  Champlain  Barge  Canal,  having  a 
depth  of  12  feet  of  water,  so  that  vessels  draw* 
ing  11  feet  may  pass  from  Lake  Chainplain 
through  into  the  Hudson  River. 

Whitehall.  Port  Henry,  Burlingtoui  Platts- 
burgh  and  Rouses  Point  are  the  princiial  im- 

proved ports  of  Lake  Champlain.  Its  prindpa! 
tributaries  are  the  historic  Otter  Creek^  where 
Commodore  Macdonough  built  his  fleet  m  1814, 
the  Missisquoi  River  and  the  Champlain  or  Big 
Chazy  River.  Its  outlet  is  the  Richelieu  River, 
a  tributary  of  the  Saint  Lawrence. 

Rhode  Island. —  Rhode   Island  has  Narra- 
fansett  Bay,  Mount  Hope  Bay,  Providence  and 
eekonk  rivers.  These  are  navigable  by  large 

passenger  and  other  vessels.  Narragansett  Bay« 
about  20  miles  long  and  12  miles  wide,  has 
channels  througfh  it  to  Providence  and  Fall 
River.  Along  its  eastern  margin  is  Sakonnet 
River  with  Portsmouth  Harbor  at  the  head  of 
it.    The  Pawtucket  River,  SO  miles  long,  is  im- 
E roved  in  its  lower  section  for  a  distance  of 
ve  and  two-tenths  miles.  Its  tonnage  in  1917 

was  490,594  tons.  Providence  River  and  Har- 
bor has  been  dredged  to  a  depth  of  30  feet  over 

an  area  one  and  six-tenths  miles  in  len^  and 
one-quarter  mile  in  width.  Its  tonnage  in  19l7 
was  3,406,224  tons.  Fall  River  Harbor,  at  the 
mouth  of  Taunton  River,  has  a  channel  300 
feet  wide  and  25  feet  deep,  extending  out  to 
Narragansett  Bay.  The  steamers  of  the  Fall 
River  Line  enter  that  harbor.  In  1917  its  ton- 

nage was  1,469,750  tons.  Newport  Harbor. 
R.  I.,  is  an  improved  waterway  with  a  channel 
750  feet  wide  and  18  feet  deep  at  low  water. 
Its  tonnage  in  1917  was  204,701  tons. 

Connecticut. —  Connecticut  has  part  of 
Long  Island  Sound,  the  Thames  River,  navi- 

gable to  Norwich,  the  Connecticut  River,  the 
Naugatuck  River,  navigable  by  small  craft  for 
a  few  miles  and  the  Housatonic,  150  miles  long 
and  navigable  to  Shelton.  It  has  several  towns 
along  its  waterways,  such  as  Stonington,  Nor- 

wich, New  London,  New  Haven  and  Bridge- 

port. 

The  tonnage  of  the  Connecticut  River  be- 
low Hartford  in  1917  was  602,008  tons.  That 

river  has  been  improved  as  far  as  Holyoke,  a 
distance  of  85.9  miles  from  its  mouth. 

There  are  numerous  harbors  along  the  north 
shore  of  Long  Island  Sound  with  inflowing 
tributaries,  many  of  which  have  been  improvea 
sufficiently  to  be  navigable  by  coastwise  vessels. 

New  London  has  an  entrance  channel  600 
feet  wide  and  33  feet  deep  and  is  well  equipped 
with  wharves  and  other  terminal  facilities.  In 
1917  lis  tonnage  was  690,977  tons. 

/The  channel  at  New  Haven  is  400  feet  wide 
and  20  feet  deep,  three  miles  up  from  Long 
Inland  Sound,  and  it  has  been  somewhat  ex- 

pended at  lesser  depths  and  widths  op-stream. 
In  1917  the  tonnage  at  that  port  was  1,868,649 
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toils.  Thames  River.  Connecticut,  is  a  ti<lal  es- 
tuary from  400  to  4.000  feet  wide,  extending: 

from  Long  Island  Sound  to  Norwich,  a  dis- 
tance of  15  miles.  Its  channel  is  200  feet  wide 

and  from  20  feet  deep  to  Allyn  F'oint  and  14  feet 
deep  from  there  to  Norwich,  with  wharves  at 
New  London  and  Norwich.  The  tonnage  on 
that  river  in  1917  was  328.188  tons.  The  Housa- 
tonic  River  has  an  improved  channel  from  100 
to  200  feet  wide  and  seven  feet  deep  to  Derby 
anti  Shelton,  a  distance  of  13  miles  frum  its  out- 

let.   Its  tonnage  in  1917  was  300,047  tons. 
Bridgeport  has  several  improved  channels 

from  Long  Island  Sound  leading  up  to  the  port 
to  accommodate  coastwise  vessels.  Its  tonnage 
in  1917  was  1.588,056  tons. 

There  are  several  other  harbors  along  the 
south  coast  of  Connecticut  that  have  been  im- 

proved, all  of  which  show  ihc  increasing  inter- 
est ill  waterways  improvement. 
Lonfi[  Island  Sound  is  75  miles  long  and  20 

miles  wide.  It  is  a  great  waterway  for  several 
superb  steamboat  lines  plying  between  New 
York  and  towns  and  cities  on  its  northern 
shore.  The  Connecticut  River  at  one  time  was 
navi^ted  by  a  ntimber  of  river  boats  and  had 
considerable  commerce.  A  line  of  1x)ats  ran 
between  Wells  River,  Vt..  and  Hartford.  The 
boats  were  flat  boats  and  did  not  draw  much 
water.  The  Barnet  was  the  first  steamer  for 
Connecticut  River  service.  It  drew  22  inches 
of  water.  On  its  first  trip  from  Hartford  to 
Vermont  it  had  in  tow  a  barge  filled  with  peo- 

ple Other  steamers  were  built  for  river  serv- 
ice, in  which  they  were  engaged  for  many 

years.  This  river  was  a  great  natural  highway 
for  the  transportation  of  produce  to  market. 
The  rapids  in  the  river  were  overcome  by  canals 
at  South  Hadley  Falls,  at  Turner  Falls  and  at 
Bellows  Falls. 

New  York. —  The  waterways  of  New  York 
comprise  that  portion  of  the  Atlantic  Ocean 
washing  Long  Island  on  the  south,  and  that  part 
of  Long  Island  Sound  washing  Long  Island  on 
the  north,  and  also  the  upper  and  lower  lyTew 
York  and  Jamaica  bays,  and  a  portion  of  Staten 
Island  Sound  and  all  of  the  East.  Harlem  and 
Hudson  rivers.  They  also  include  the  Mohawk. 
Seneca,  Chemung,  Black,  Oswego  and  parts  of 
the  Delaware,  Susquehanna,  Genesee.  Alle- 

gheny, Niagara,  Saint  Lawrence  and  other  riv- 
ers, interior  lakes  and  parts  of  Lakes  Erie,  On- 

tario and  Champlain  and  others. 
In  and  about  the  port  of  New  York  are 

many  inflowing  streams  and  contiguous  har- 
l)ors.  Some  ot  these  are  Port  Chester,  Mama- 
roneck,  Echo  Bay,  Westchester.  Bronx  River. 
Flushing  Bay,  Hempstead,  Huntington,  Port 

Jefferson,  Mattituck,  Great  South  Bay,  Brown's 
Creek,  Jamaica  Bsrv,  Shcepshead  Bay,  Fjist 
River,  \\'allabout  Channel,  Newtown  Creek. 
Harlem  River,  Hudson  River.  New  York  Bav 
and  the  various  improved  channels  therein.  All 
such  waterwa>'S  have  been  improved  and  are 
navigable  by  coastwise  vessels,  and  many  of 
them  by  the  ocean-going  vessels. 

New  York  is  the  largest  commercial  port  in 
the  world,  having  wrested  first  place  fTt>m  Lon- 

don recently.  The  total  tonnage  of  the  port  of 
New  York  for  the  year  1917  was  65.176.983 
short  tons.  That  was  during  the  World  War, 
when  war  supplies  were  bein^  shipped  in  great 
quantities.     Its  tmique  position  at  the  conflu- 

ence of  the  F^st  and  Hudson  rivers  overlook- 
ing one  of  the  finest  harbors  in  the  world,  has 

added  to  its  other  commercial  advantafl|es  and 
is  destined  to  continue  it  as  the  emporiun  of 
the  western  hemisphere.  On  the  north  flows 
the  picturesque  Hudson,  discovered  in  Septem- 

ber 1609,  and  navigable  by  steam  vessels  150 
miles  to  the  city  of  Troy,  and  by  canal  barges 
to  Waterford.^  It  has  been  improYed,  its  many 
harlx)rs  also  improved  and  the  river  has  been 
canalized  from  Water  ford  to  Fort  Edward. 
It  receives  on  the  west  the  waters  of  the  Mo- 

hawk, formerly  navigable  about  95  miles,  to 
Little  Falls,  which  is  also  canalized  from  the 
Hudson  nearly  to  the  city  of  Rome.  The  ca- 

nalized Hudson  and  Mohawk  form  a  part  of 
the  improved  canal  system  of  the  State  of 
New  York,  ccjustructed  pursuant  to  the  nrovi- 
sions  of  the  Canal  Referendum  Law,  whioi  law 
provided  for  the  issue  and  sale  of  the  bonds  of 
the  State,  amounting  to  $101,000,000.  for  the 
construction  of  a  system  of  barse  canals,  hav- 

ing a  bottom  width  of  75  feet  and  a  depth  of  12 
feet,  from  the  waters  of  the  Hudson  to  those  of 
Lake  Champlain,  Lake  Ontario  and  Lake  Erie, 
adequate  for  barges  carrying  2,000  or  more  tons. 
That  was  followed  by  the  Cayuga  and  Seneca 
eanal  referendum  of  1909,  authorizing  a  bond 
issue  of  $7,000,000  to  improve  the  Caynga  and 
Seneca  Canal,  which  was  approved.  That  was 
also  followed  by  the  Barge  Canal  Terminal 
referendum  measure  of  1911.  authorizing  a  far- 

ther bond  issue  of  $19,800,000  to  construct 
Barge  Canal  terminals  and  was  approved. 
and  that  was  followjed  by  the  canal  referen- 

dum of  1915,  authorizing  a  further  bond  issnc 
of  $27,000,000,  thas  making  aggregate  bond  is- 

sues for  canals  and  terminals  oirfl54.800.000L 
An  additional  bond  issue  of  $25,000,000  will  be 

required  to  complete  the  s^-stem. 
The  C^vuga  and  Seneca  Canal  has  been  en- 

larged to  &3i^^  Canal  dimensions  and  connects 
Cayuga  and  Seneca  lakes  with  the  Erie  Barge 
Canal.  The  New  York  Bam  canals  have 
standard  locks  32S  feet  long,  45  feet  wide  with 
12  feet  of  water  over  mitre  sills.  These  will 
admit  of  the  passage  of  barges  carryios  2jOOO 
or  more  tons.    See  Bawge  Canal. 

These  are  the  largest  canal  improvement 
projects  ever  undertaken  b>'  one  of  the  Ameri- 

can States.  West  of  the  city  of  Rome  is  Oneida 
Lake,  into  which  flows  Wood  Creek,  which  is 
canalized  and  connected  with  the  Molawk. 
Oneida  Lake.  Oneida  River  and  Oswego  Rirer 
are  all  canalized,  as  well  as  the  Seneca  River 
from  the  Three  River  point  to  the  outlet  of 
Onondaga  Lake,  and  thence  sonthwcftoly 
nearly  to  Seneca  Lake.  New  York  cootains 
several  beautiful  bodies  of  water,  such  as  Lake 
George,  part  of  Lake  Champlain,  part  of  Lake 
Ontario,  part  of  Lake  F.rie,  Onondasa,  Skaae^ 
atelcs,  Cayuga.  Seneca,  Keuka,  Canandaacna  and 
Chautauqua  lakes.  All  of  these  lakes  are  navi- 
Katcd  by  passenger  steamers  during  the  summer. 

New  Jersey.—  The  waterways  of  New  Jersey 
comprise  a  portion  of  the  lower  Hudscm,  imper 
New  York  Bay,  Newark  Bay.  States  Isnd 
Sound.  Raritan  Bay,  the  Atlantic  Oocan  and 
several  arms  of  the  ocean  indenting  the  east- 

ern coast  of  New  Tersey,  and  Delaware  Bay 
on  the  south  and  the  Delaware  River  oa  the 
west,  and  other  rivers  intersecting  it. 

New  Jersex  and  Penruyhamia. —  Newark 
Bay  is  navigable  for  six  miles  and  Passaic 
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River  in  New  Jersey  for  16  miles.  Hackensack 
River  has  been  made  navigable  for  15  miles 
from  its  mouth.  Staten  Island  Sound,  17  miles 
long,  connects  New  York  and  Raritan  bays. 

Commerce  on  Raritan  Bay,  Arthur  Kill  and 
Passaic  River  in  1906  amtounted  to  25,584,273 
tons. 

The  Raritan  Bay,  seven  miles  long,  and 
Raritan  River  to  New  Brunswick,  a  distance  of 
12  miles,  are  'being  improved.  The  Raritan 
River  is  navigable  from  Raritan  Bay  to  New 
Brunswick,  and  from  that  point  along  the  bed 
of  the  Raritan  and  Millstone  rivers  to  Tren- 

ton is  a  canal,  thus  joining  the  waters  of  lower 
New  York  Bay  with  those  of  the  Delaware.  The 
total  length  of  the  Susquehanna  River,  includ- 

ing tributaries,  is  over  400  miles,  and  it  is  only 
partially  navigable. 

In  some  portions  of  its  course  the  Susque- 
hanna has  been  canalized  to  overcome  rocks  and 

vegetable  matter,  which  obstructed  its  naviga- 
tion. It  flows  into  the  Chesapeake  Bay,  which 

is  120  miles  long  and  50  miles  wide.  It  has  been 
improved  to  a  depth  of  15  feet  with  a  width  of 
200  feet  from  Chesapeake  Bay  to  Havre  dc 
Grace.  It  is  proposed  to  render  it  navigable  to 
Harrisbui^.  A  bill  authorizing  an  appropriation 
for  this  work  was  passed  in  1919. 

Pennsylvania  has  suffered  its  extensive  canal 
system  to  pass  from  its  control. 

The  Schuylkill  River  is  being  improved  for 
six  and  one-naif  miles  up  from  the  Delaware 
River  to  a  depth  of  ̂   feet  and  200  feet  wide. 

EJelaware  River  is  about  315  miles  long  and 
empties  into  Delaware  Bay,  which  is  50  miles 
long.  The  river  has  been  improved  as  far  as 
Trenton,  N.  J.,  to  a  depth  of  12  feet  and  to  a 
width  of  200  feet  which  is  to  be  increased  to 
400  feet.  Its  channel  from  Delaware  Bay  to 
Philadelphia  is  35  feet  dee|)  at  low  water  and 
has  a  width  of  800  feet,  and  in  the  city  of  Phila- 

delphia it  is  1,000  to  1,200  feet  wide.  The  ton- 
nage at  Trenton  in  1917  was  2,439,044  tons. 

Philadelphia  has  extensive  modern  terminal 
facilities  and  its  water-borne  tonnage,  coast- 

wise and  foreign,  for  the  year  1917  was  26,282,- 
734  short  tons.  The  total  arrival  of  vessels  for 
the  year  was  51,206  and  the  departures  were 
58(838.  This  shows  the  enornwus  waterway  ac- 

tivities of  that  port.  Other  ocean  ports  were 
more  or  less  active. 

Middle  Atlantic  States. —  Wilmington  Har- 
bor on  the  Delaware  River,  at  the  mouth  of 

dristiana  River,  includes  sections  of  those  two 
rivers  and  is  well  provided  with  wharves  and 
temunals.    Its  tonnage  in  1917  was  414,987  tons. 

Several  rivers,  creeks  and  harbors  in  New 
Jersey.  Delaware  and  Maryland  have  been  im- 
provca.  The  Wilmington  district  includes  26 
rivers,  creeks  and  harbors  that  are  being  im- 

proved, the  largest  being  Wilmington  Harbor, 
including  the  Christiana  River,  navigable  for  15 
miles,  and  a  tidal  canal  'between  Rehoboth  and 
Delaware  bays. 

The  Appoquinemink,  the  Smyrna,  the  Leip- sic.  Little  5amt  Johns,  Murderkill,  Mispillion 
and  BroadkHI  rivers,  all  in  Delaware,  are  small 
streams  that  have  been  improved  in  their  lower 
reaches.  A  waterway  six  feet  deep  and  50  feet 
wide  extends  from  Rehoboth  Bay  and  Delaware 
Bay  whose  tonnage  in  1917  was  15,275  tons. 

The  inland  waterway  from  Delaware  Bay  to 
Chincoteague  Bay.  Virginia,  which  is  six  feet 

deep  and  70  feet  wide,  had  a  tonnage  in  1917  of 
22,520  tons. 

The  Chesapeake  and  Delaware  Canal  has 
been  purchased  by  the  United  States  govern- 

ment and  is  to  be  enlarged  and  ntade  a  sea-level 
canal,  12  feet  deep  at  mean  low  water  with  90 
feet  bottom  width.  It  extends  from  the  Dela- 

ware River  to  Black  Creek  at  Elk  River,  a  dis- 
tance of  18.9  miles  and  becomes  a  part  of  the 

Intercoastal  Waterway  from  Maine  to  Key 
West. 

The  Baltimore  district  includes  26  rivers 
and  harbors  undergoing  improvement.  The 
principal  harbor  is  Baltimore.  That  includes 
Curtis  Bay  and  Patapsco  River  and  tributaries 
and  is  11  miles  above  Chesapeake  Bav.  It  has 
several  channels  of  35-feet  depth  and  of  vari- 

able widths  from  400  to  1,000  feet  with  wharves, 
terminal  facilities  and  a  belt  line  railway  con- 

necting the  waterfront  terminals  with  the  trunk 
line  railways.  Its  tonnage  in  1917  was  14,055,885 
tons. 

The  Washington  district  comprises  11  rivers 
and  harbors,  including  a  part  of  the  Chesa- 

peake Bay  and  the  streams  emptying  into  it. 
The  harbor  of  Washington  is  on  the  Poto- 

mac River,  110  miles  ffom  its  outlet  into  Chesa- 
peake Bay.  The  average  depth  of  water  in  its 

channel  is  20  feet. 
The  Washington  Harbor  is  two  miles  in 

length  and  950  feet  in  width.  It  has  44  wharves, 
eignt  of  which  are  municipal  and  eight  are  open 
to  the  public  on  equal  terms.  Vessels  of  30 
feet  draft  may  moor  at  the  docks  extending 
11,000  feet  along  the  waterfront.  In  1917,  the 
tonnage  was  837,221  tons.  Above  Washington 
is  the  Chesapeake  and  Ohio  Canal  of  six  feet 
depth  of  prism  paralleline  the  Potomac  for  175 
miles  to  Cumberland,  Md. 

In  1906  its  tonnage  was  225,142  tons.  The 
Anacosta  River  is  20  miles  long,  flowing  into 
the  Potomac  at  Washington.  It  has  been  ixn- 
proved  and  has  15  terminals.  Its  tonnage  in 
1917  was  226,911  tons.  Several  ports  have 
been  improved  on  the  Potomac,  such  as  Geonge* 
town,  Alexandria  and  Lower  Cedar  Point.  Tne 
Potomac  River  is  about  400  miles  long  and  navi- 

gable 110  miles  for  large  vessels.  It  flows  into 
Chesapeake  Bay  from  the  northwest.  It  re- 

ceives from  the  south  the  waters  of  the  Shen- 
andoah. The  Rappahannock  River  is  over  200 

miles  long  and  navigable  by  vessels  of  10- feet draft  to  Fredericksburg,  a  distance  of  110  miles. 
The  James  River  is  320  miles  long  and  is 

beiiig  improved  to  Richmond,  a  distance  of 
103.O  miles.  Its  channel  will  be  22  feet  deep  at 
mean  low  water  and  have  a  width  of  200  to  400 
feet.  The  river  is  equipped  with  terminals  at 
various  points  connecting  with  railroads.  It 
I'.as  extensive  wharves  and  docks  at  Richmond, 
some  of  which  are  free  for  public  use.  In  1917 
the  tonnage  was  715,255  tons. 

Norfolk  Harbor,  Va.,  has  a  channel  40 
feet  deep  at  mean  low  water  and  750  feet  wide 
from  Hampton  Roads  to  the  mouth  of  the 
southern  branch  of  the  Elizabeth  River,  and 
thence  450  feet  wide  up  that  hranch,  a  distance 
of  11^  males,  except  in  front  of  the  navy  >ard 
where  the  channel  is  35  feet  and  from  6(X)  to 
800  feet  wide.  There  are  other  channels  in  the 
harbor  of  various  dimensions.  Its  wharves, 
piers  and  terminals  number  165.  In  1917  its 
tonnage  was  31,870,321  tons. 
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The  harlxir  at  Kcwport  News,  10  miles  west 
of  Norf«)lk.  has  a  channel  (i)0  feet  wide,  35 
feet  draft  and  three  and  one -quarter  miles 
lung.  It  has  extensive  shipbuilding.^railway  and 
other  facilities.  Its  tonnage  in  1917  was  6,259,- 
774  tons.  The  lower  readies  of  the  A|>pomat- 
tox,  137  miles  lon^.  a  tributary  of  the  James 
River,  are  being  improved  to  a  depth  of  12 
feet  and  with  a  diversion  channel  two  and  one- 

half 'miles  long,  and  from  200  to  400  feet  wide 
below  Peterslmrg.  Its  tonnage  in  1917  was  335,- 
947  tons.  The  Pagan  and  Nansemond  rivers 
and  Cape  Charles  City  Harbor,  Va.,  are  being 
improved.  The  Congress  of  the  United  States 
has  made  appropriations  in  part  for  the  con- 

struction of  an  intracoastal  waterway  with  a 
prism  having  a  bottom  width  of  90  to  300  feet 

and  a  depth  of  12  feet  at  mean  low  water,  paral- leling the  Atlantic  Coast  from  Norfolk,  Va.,  to 
Beaufort,  N.  C.  a  distance  of  186  miles.  It  will 
comprise  natural  watercourses  except  through 
four  land  cuts  to  connect  such  watercourses. 

The  tidal  waterway  along  the  coast  of  Vir- 
ginia, including  Cat  River  and  Bogues  Bay,  with 

a  channel  four  feet  deep  and  25  feet  wide,  had  a 
tonnage  in  1917  of  109,024  tons. 

Four  routes  were  stirvcyed  for  that  intra- 
coastal canal  and  the  route  via  the  Albemarle 

and  Chesapeake  Canal  was  recommended.  It 
follows  the  existing  waterway,  via  Neuse  River, 
Adams  Creek,  Adams  Creek  Canal,  Core  Creek 
and  Newport  River.  Several  rivers  which  flow 
into  the  Atlantic  Ocean  and  into  the  bays  con- 

nected by  this  intracoastal  canal  arc  being  im- 
proved for  some  distance  up  from^  their  outlets 

and  wharves  and  terminal  facilities  are  being 
installed  along  their  navigable  waters.  Roanoke 
River  is  198  miles  long,  and  from  Weldon  to  its 
mouth,  a  distance  of  -129  miles,  it  is  being  im- 

proved to  secure  a  channel  50  feet  in  width  and 
six  feet  in  depth.  In  1917  its  conuncrce  was 
78,736  tons.  The  Roanoke  flows  into  Albe- 

marle Sound,  which  is  about  50*  miles  long  and 
from  five  to  eight  miles  wide,  and  it  communi- 

cates through  Croaton  Sound  with  Pamlico 
Sound,  which  is  75  miles  long  and  about  20 
miles  wide.  These  sounds  wul  be  connected 
with  the  Chesapeake  by  the  intracoastal  canal, 
having  a  depth  of  12  feet  and  destined  to  do  an 
active  business. 

The  Wilmington,  N.  C,  district  comprises  25 
rivers  and  harbors,  including  Beaufort  Harbor: 
N.  C.,  and  several  inland  waterways  ana 
Cape  Fear  River.  Most  of  the  sounds  are 
shallow  and  communicate  with  the  Atlantic 
Ocean.  Into  Pamlico  Sound  flows  the  Pamlico 
and  the  River  Neuse.  The  Cape  Fear,  Black 
and  East  Cape  Fear  rivers  have  l>een  improved. 
Most  of  the  other  rivers  and  harbors  of  the 
\Vi1mington,  N.  C,  district  will  be  improved  and 
brought  into  navigable  communication  with  the 
coastal  canal. 

South  Atlantic  States, —  The  Charleston, 
S.  C.  district  includes  11  rivers  and  harbors. 
The  Waccamaw  River  is  to  !)e  improved  its 
entire  length  of  147  miles.  The  Little  Pecdec, 
South  Carolina,  is  to  be  improved  113  miles 
above  its  outlet  into  the  Great  Pccdee  River,  so 
as  to  have  a  four- foot  channel.  The  Santec 
River  is  to  be  improved  and  a  canal  constructed 
between  Estherville  and  Minim  Creek,  six  feet 
deep  and  70  feot  wide  fcr  river  steamers. 
Watcrce  River  i^  to  have  a  four- foot  navigable 

channel  from  Camden  to  its  mouth,  a  distance 
of  67  miles. 

The  Congaree  River  is  to  have  a  four- foot 
navigable  channel  for  49  miles  above  its  mouth. 
The  creeks,  sounds,  rivers  and  ba^s  between 
Charleston  Harbor  and  Alligator  CTreek  for  a 
distance  of  47^  miles  are  being  connected  liy 
a  channel  100  feet  wide  and  six  feet  deep  at 
mean  low  water,  and  another  channel  seven 
feet  deep  has  been  recommenced  from  Win- 
>'ah  Bay  to  Charleston,  via  Estherville-Minim Creek  Canal.  Charleston  Harbor  has  an 
area  of  six  square  miles  and  is  to  he  im- 

proved by  the  construction  of  a  channel  30  feet 
deep  and  500  feet  wide  from  the  sea  up  to  the 
navy  >'ard,  and  1,000  feet  wide  out  to  seaward. 
The  North  Jetty  is  15.443  feet  long  and  the 
South  Jetty  is  19,104  feet  long  and  the  passage- 

way between  them  is  2,900  feet  wide.  The  ea st- 
em waterfront  of  Charleston  Harbor  has 

three-quarters  of  a  mile  of  piers  and  the  same 
length  of  marginal  wharves.  On  the  western 
front  there  is  one  small  public  wharf.  The  ton- 

nage of  the  port  in  1917  was  766,025  tons.  The 
harbor  is  formed  at  the  confluence  of  the  Ash- 

ley and  Cooper  rivers.  The  Ashley  River  is 
being  improved  by  constructing  a  channel  24 
feet  deep  at  mean  low  water  and  300  feet  wide 
from  the  mouth  of  the  river  up  to  the  Standard 
wharf,  a  distance  of  seven  and  one-half  miles 
and  of  eip^ht  feet  depth  above  that  to  Lambs. 
Ashley  River  also  has  12  phosphate  wharves. 
Cooper  River  has  been  improvea  to  a  depth  of 
32  feet  for  six  miles  and  a  marginal  wharf  and 
warehouses  have  been  built  along  it. 

Savannah,  Ga.,  district  comprises  16  riyeri 
and  harbors.  Savannah  Harbor  is  betng  im- 

proved by  a  channel  30  feet  deep  and  500 
feet  wide  to  Quarantine,  thence  26  feet  deep 
and  from  400  to  500  feet  wide  to  the  city  water- 

works, a  distance  of  16  miles,  and  thence  21 
feet  deep  and  300  feet  wide,  one  and  one-half 

miles  to  King's  Island,  making  the  entire  len|^ of  the  improvement  27^^  miles.  The  turning 
basin  at  West  Broad  and  Barnard  streets  is  26 
feet  deep  and  600  feet  wide  with  a  basin  at  Fort 
Oglethorp  26  feet  deep  and  900  feet  wide.  It 
has  a  wharf  frontage  of  five  miles,  comprising 
municipal,  private  and  railway  terminals.  Its 
tonnage  in  1917  was  2,429,288  tons.  From  Sa- 

vannah, 17  miles  from  the  sea  to  Atigusta,  218 
miles  from  the  sea,  the  Savannah  River  bas  a 
navigable  channel  of  five  feet  depth,  and  along 
its  course  on  many  landings  and  at  Augusta  are 
private  wharves  with  a  total  frontage  of  1,450 
feet.  It  also  has  a  municipal  wharf  and  ware* 
house  with  an  electrically  equipped  elevator  and 
locomotive  crane.  From  Augusta  to  Petersburg. 
a  distance  of  53  miles,  a  channel  is  being  main- 

tained from  12  to  25  feet  wide  for  vessels  with  a 
draft  of  one  and  thrce-icnths  feet.  A  waterway 
53  miles  long  with  a  depth  iif  seven  feet  is  being 
constructed  along  Ram  shorn  Creek.  Wright  and 
Mud  rivers  from  Savannah  to  Beaufort.  S.  C 
Another  waterway  is  being  constructed  from 

Beaufort,  S.  C,  to  Saint  John's  River,  Florida. Still  anothiT  project  provides  for  a  channel 
seven  tcet  deep  and  150  feet  wide  from  Savan- 

nah, (ia.,  to  Fcrnandina,  Fla..  througli  Skidw^' 
and  Crciffhton  Xarrows.  Little  Mud  River. 
PVederica  and  Jekyl  creeks  and  Cumberland 
River,  a  distance  ot  147  miles.  Auxiliary  chan- 

nels  through    Three   Mile    Cut,   near    Daricn, 
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87 around  Saint  Simon's  and  Saint  Andrew's 
Sound  and  along  Club  and  Plantation  Creek 
with  supplemental  routes,  altogether  measuring 
183  miies.  These  improved  natural  channels 
made  navigation  safer  and  reduced  freight  rates. 
An  improved  waterway,  29  miles  long,  seven 
feet  deep  and  100  feet  wide,  connects  Saint 
John's  River,  Florida,  six  miles  from  its  mouth, 
with  Cumberland  Sound,  Georpa.  Other  water- 
i»-ays  and  harbors  in  that  region  are  being  im- 
proved- 

Satilla  River,  Georgia,  350  miles  long,  is 
being  improved  so  as  to  afford  steamboat  navi- 
fition  93  miles  up-stream.  The  channel  of 
aint  Mar>''s  River  for  IZyi  miles  above  its 

mouth  is  1/  feet  deep  and  200  feet  wide  and  for 
24y2  miles  still  further  up-stream  the  channel  is 
being  cleared. 

The  Altamaha  River  is  being  improved  its 
entire  length  of  137  miles.  It  will  have  a  chan- 

nel 60  to  100  feet  wide  and  four  feet  deep.  Its 
tonnage  in  1917  was  37,625  tons.  The  River 
Oconee  for  145  miles  and  Ocmulgee  for  205 
miles,  whose  confluence  forms  the  Altamaha, 
are  being  improved  in  the  same  manner  as  the 
last-named  river.  The  inner  and  outer  har- 

bors of  Brunswick,  Ga.,  are  to  be  dredged  to  a 
depth  of  30  feet  at  mean  low  water  and  equip- 

ped with  terminal  facilities.  Fernandina  Har- 
bor. Florida,  and  Cumberland  Sound,  Georgia 

and  Florida,  are  also  being  improved. 
The  JacJcsonville,  Fla.,  district  includes  26 

rivers  and  harbors  undergoing  improvement  to 
various  navigable  depths. 

Saint  John's  River  is  to  have  a  channel  from 
300  to  600  feet  wide  and  a  depth  of  24  to  30 
feet  from  Jacksonville  to  the  ocean,  a  distance 
of  28  miles,  and  a  channel  200  feet  wide  and 
13  feet  deep  from  Jacksonville  to  Palatka,  a 
distance  of  55  miles,  and  a  channel  100  feet 
wide  and  eight  feet  deep  from  Palatka  to  San- 
ford  and  five  feet  deep  from  Sanford  to  Lake 
Harney,  the  two  last  improvements  extending 
up  the  river  115  miles  above  Palatka.  Lake 
Crescent,  14  miles  long  and  one  to  three  miles 

wide,  is  in  touch  with  Saint  John's  River 
through  Dunn's  Creek,  eight  and  one-half  miles 
long,  with  a  channel  100  feet  wide  and  eight 
feet  deep. 

In  1917,  the  total  number  of  arrivals  and  dc- 
f)arture  of  steamers,  motor  boats,  sail  boats, 

ighters  and  rafts  on  the  Saint  John's  River was  10,098.  The  freight  traffic  was  174,609 
tons.  A  waterway,  known  as  the  East  Coast 

Canal,  extends  from  Saint  John's  River  to  Key West,  Fla. 
The  channel  of  the  Oklamaha  River,  Florida, 

a  tributary  of  Saint  John's  River,  is  being cleared  to  a  depth  of  six  feet  from  its  mouth 
to  Silver  Springs  Run,  a  distance  of  62  miles. 
Indian  River  has  a  channel  75  feet  wide  and 
five  feet  deep  for  77  miles;  Lucie  Inlet  with  a 
channel  200  feet  wide  and  18  feet  deep  connects 
Indian  River  with  the  ocean,  235  miles  south 

of  Saint  John's  River.  The  Miami  Harbor  has an  entrance  channel  300  feet  wide  and  20  feet 
deep.  It  embraces  artificial  basins  and  dredged 
channels  throtigh  to  the  ocean  with  parallel  pro- 

jecting stone  jetties.  It  has  wharves  and  piers, 
some  of  which  are  public.  Its  water-borne 
tonnage  in  1917  was  244,380  tons. 

The  harbor  at  Key  West  has  a  channel  300 
feet  wide  and  30  feet  deep.   The  channel  oppo- 

site the  wharves  is  26  feet  deep  and  800  feet 
wide.  It  is  an  important  harbor  affording 
shelter  for  vessels  exposed  to  hurricanes.  It 
had  a  tonnage  in  1917  of  745,056  tons. 

Gulf  Coast. —  The  Kissimmee  River  is  being 
cleared  and  is  to  have  a  channel  30  feet  wide 
and  three  feet  deep  for  99^4  miles,  connecting 
several  interior  lakes,  including  Kissimmee, 
Tohopekaliga  and  Okeechobee,  connected  many 
years  ago  by  canals  with  Lake  Hicpochee.  The 
lowering  of  the  water  in  Lake  Okeechobee  for 
drainage  purposes  has  interfered  with  the  navi- 

gation ox  the  upper  Kissimmee  River,  which 
was  navigable  for  137  miles.  The  Caloosa- 
hatchee  River  has  a  channel  200  feet  wide  and 
12  feet  deep  to  Puntarasa  and  thence  a  channel 
100  feet  wide  and  10  feet  deep  to  Fort  Myers, 
where  there  is  a  turning  basin  and  a  channel 
from  two  to  four  feet  deep  to  Fort  Thompson. 
Fort  Mvers  is  20  miles  from  Charlotte  Bay  and 
Fort  Tnompson  is  43  miles  from  Fort  Myers. 
A  drainage  canal  connects  Fort  Thompson 
through  Lake  Hicpochee  with  Lake  Okeechobee. 
That  is  to  be  improved  and  made  navigable  so 
there  will  be  a  navigable  channel  through  from 
Charlotte  Harbor  to  Lake  Tohopekaliga.  The 
Orange  River,  a  tributary  of  the  Caloosa- 
hatchee,  is  also  being  dredged  so  as  to  have 
a  navigable  depth  of  four  feet  for  a  distance 
of  six  miles.  Charlotte  Harbor  is  from  five 
to  11  miles  wide  and  11  miles  long  and  is  to 
have  a  channel  300  feet  wide  and  A  feet  deep 
to  Boca  Grande,  and  10  feet  deep  to  Punta 
Gorda  and  six  or  seven  feet  in  Pine  Island 
Sound.  There  is  now  a  channel  12  feet  deep  up 
Peace  River  to  Punta  Gorda,  200  feet  wide  in 
the  bay  and  120  feet  wide  in  Peace  River.  In 
1917  the  tonnage  was  304,095  tons. 

Sarasota  Bay  is  to  be  brought  into  navigable 
communication  with  Tampa  Bay  on  the  north 
by  a  proposed  channel  100  feet  wide  and  five 
feet  deep.  Little  Sarasota  Bay  has  a  channel 
75  feet  wide  and  three  feet  deep  to  Venice, 
Tampa  Bay  is  a  lar«3re  body  of  water  25  miles 
long  to  Gadsend  Peninsula  where  it  divides  into 
Hillsboro  Bay  and  Old  Western  Tampa  Bay. 
It  is  from  seven  to  ten  miles  wide.  It  has  a 
channel  from  its  entrance  to  Port  Tampa  200 
feet  wide  and  26  feet  deep.  Its  tonnage  in 
1917  was  1,181,076  tons. 

The  connecting  bays  and  inflowing  rivers 
are  being  provided  with  navigable  channels  of 
200.  300  and  500  feet  in  width.  Hillsboro  Bay 
and  river  and  Manatee  River  are  navigable  for 
several  miles.  Saint  Petersburg  is  on  the  west 
shore  of  Tampa  Bay  eight  and  three-quarters 
miles  from  Port  Tampa.  That  part  of  the  bay 
is  called  Bayboro  Harbor  connected  by  a  channel 
200  feet  wide  and  10  feet  deep  with  the  wide 
waters  of  Tampa  Bay.  Its  tonnage  in  1917 
was  22,151  tons.  Clearwater  Harbor  eight  miles 
long  and  from  one-half  to  one  and  three-quarters 
miles  wide  and  Boca  Ceiga  Bay  are  shallow 
sounds  but  navigated  by  small  vessels.  The 
lower  reaches  of  Anclote  crystal,  Withlocoochcc 
and  Suwannee  rivers  are  navip;able  for  small 
vessels.  .  The  latter  has  been  improved  up  to 
Ellaville,  135  miles  above  its  mouth,  and  has 
a  channel  150  feet  wide  and  five  feet  deep  for 
the  first  75  miles,  and  one  60  feet  wide  and 
four  feet  deep  for  the  remaining  60  miles. 

Alabama. —  The  Montgomery,  Ala.,  dis- 
trict includes   18  rivers  and  harbors.     Carra- 
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l»cllc  HarfK)r,  Apalachicola  Bay  and  river,  the 
lower  and  upper  Chipola,  Flint  and  Chatta- 

hoochee rivers,  the  canal  36^  miles  long  con- 
necting Apalachicola  River,  which  is  a  Urge 

stream,  and  Saint  Andrew's  Bay  and  the  en- 
trance to  Saint  Joseph's  Bay  arc  all  navigable waterways  with  channels  of  different  widths 

and  depths.  They  are  l)eing  improved  ̂   Choc- 
tawhatchce  Bay,  20  or  more  miles  long,  is  navi- 

gable. Choctawhatchce  River  has  a  navigable 
channel  from  its  mouth  up  to  Geneva,  Ala.,  a 
distance  of  96  miles.  Its  tributary,  the  Holmes 
River,  is  to  be  made  navigable  from  its  mouth 
up  to  Vernon,  a  distance  of  25  miles.  Black- 
water  River  will  have  a  channel  100  feet  wide 
and  nine  feet  decn  up  to  Milton,  a  distance  of 
10  miles.  Plscambia  River,  65^^  miles  long  in 
Florida,  and  Omecuh,  235  miles  long  in  Ala- 

bama, is  the  same  river  and  is  to  have  a  navi- 
gable channel  from  its  mouth  to  Patsaliga 

Creek,  a  distance  of  147  miles,  unless  the  pres- 
ent project  be  modified. 
Pensacola  iIart>or  is  13  miles  long  and  is 

five  miles  wide.  It  joins  Escambia,  East  and 
Blackwater  hays  and  Santo  Rosa  Sound  on  the 
southeast.  Pensacola  Harbor  has  a  channel 
500  feet  wide  from  the  Gulf  of  Mexico  and 
28  feet  deep.  It  is  equipped  with  several 
wharves,  a  terminal  railway  and  warehouses. 
Its  tonnage  in  1917  was  524,058  tons.  The 
Alabama  River  formed  by  the  confluence  of 
the  Coosa  and  Tallapoosa  rivers,  22^  miles 
above  Montgomery,  unites  with  the  Tombigbee 
River,  44  miles  a!)uve  Mobile,  to  form  the  Mobile 
River.  The  Alabama,  whose  width  is  from  400 
to  700  feet,  and  Coosa  rivers  are  being  improved 
so  as  to  have  a  continuous  channel  four  feet 

deep  up  to  W'etumpa  on  the  Coosa,  a  distance  of 321.6  miles.  Vessels  of  three  feet  draft  may 
now  navigate  the  river  all  the  year  as  far  as 
Montgomery  where  there  arc  some  terminal 
facilities  and  whose  port  tonnage  in  1917  was 
94.35^)  tons.  The  Coosa  River,  formed  by  the 
Oostanaula   and    Etowah    rivers,    is   being   im- 
? roved  by  the  construction  uf  a  channel  100 
eet  wide  and  four  feet  deep  and  of  seven  dams 

and  seven  locks  40  to  S2  feet  wide  and  176  to 
280  feet  long  at  various  points,  rendering  the 
river  navigable  for  165ll«  miles  attove  its  mouth, 
221j  miles  attove  Montgomery.  Its  tonnage  in 
1917  was  15,744  tons. 

The  Mobile,  Ala.,  district  includes  14 
rivers  and  harbors.  Into  Mottile  Harl>or  Hows 
Molulc  River.  A  channel  300  feet  wide  and 
27  feet  deep  has  been  constructed  from  the 
ocean  up  Mobile  Bav  for  3^y»  miles  to  the  river 
and  thence  up  Mobile  Ri\er  in  front  (if  the 
city  of  Mobile  for  fixe  miles  to  Chickasaw 
Creek.  In  the  bay  it  is  200  feet  wide  and  in 
the  river  300  feet  wide.  Wharves  and  piers 
line  the  west  shore  of  Mobile  Ri\er  for  two 
and  one- fourth  miles.  The  city  owns  a  wharf 
and  pier  in  the  upper  end  of  the  b<iy  8,300  feet 
long  and  300  feet  wide.  Mobile  tonnage  in 
1917  was  1,816.284  tons.  Black  Warrior  River, 
a  tributary  of  the  Alabama  Rixer,  has  bien 
dredged,  and  17  dams  and  18  locks  have  licen 
constructed  to  afford  slackwater  navigation  for 
332^^  miles  from  its  mouth  to  Sanders  Ferry 
on  the  Mulberry  Fork  of  the  Black  W:irrior 

River  and  to  N'ichols  Shoals  on  the  Locust Fork  of  the  same  river.  The  entire  length  of 
the  section  to  be  improved  is  443j4  miles  to 

Sanders  Ferr>'  and  423V4  miles  to  NichoU 
Shoals.  The  channel  is  100  feet  wide  and  s'.x 
feet  deep.  The  locks  arc  52  feet  wide,  aboai 
2H2  feet  long  with  a  depth  of  six  and  one-half 
feet  of  water  over  mitre  sills.  The  tonnage 
on  that  part  of  the  improved  waterway  in  use 
in  1917  was  580,728  tons.  The  Tombigbee  River 
is  shallow,  having  a  channel  two  feet  in  depth. 
though  in  some  sections  it  is  six  feet  deep  and 
all  tne  way  100  feet  wide  from  Demopolis  to 
its  mouth,  a  distance  of  185  miles.  In  1917  the 
tonnage  thireon  was  445,458  tons.  From 
Demopolis,  Ala.,  to  Columbus,  149  miles,  which 
is  230  miles  from  its  mouth,  the  Tombigbee 
is  to  have  a  channel  six  feet  deep  by  drcc^ng 
and  by  the  construction  of  dams  and  locks. 
From  Columbus  to  Walkers  Bridge,  169  miles, 
ii  is  to  have  a  high- water  channel,  which  is 
more  or  less  hazardous. 

Afississippi  and  LoMtsiana. —  Pascagoub 
Harbor  and  Gulf  port  Harl>or  have  both  been 
improved,  the  former  having  a  channel  300 
decreasing  to  153  feet  in  width  and  a  depth  of 
25,  decreasing  to  22  feet  in  depth  four  miles  np 
Dog  River.  It  had  a  tonnage  m  1917  of  19931/ 
tons  and  the  latter  (Gulfport  Harbor)  hais  a 
channel  26  feet  deep  and  300  feet  wide  made 
through  Slip  Island  Pass  and  one  19  feet  deep 
and  1,320  feet  wide  for  an  anchorage  basin  one- 
half  mile  long.  It  had  a  tonnage  in  1917  of 
.V45.6S8  tons.  Both  ports  have  limited  terminal 
facilities.  Leaf  and  Chickasahay  rivers^  have 
been  cleared  of  obstructions  and  are  navigable, 
the  former  for  low  water  navigation  78  miles 
alM)vc  its  mouth  and  the  latter  for  rafts  75 
miles  above  the  outlet.  Those  two  rivers  tmite 
to  form  the  Pascagoula  River  flowins  into 
Mississippi  Sound.  That  river  has  a  chanBcl 
of  seven  feet  depth  from  the  mouth  of  Dog 
River  to  Dead  Lake.  32  miles,  and  of  three 
feet  depth  above  that  point  for  iO  miles.  Biloxi 
Harl)or,  Saint  Louis  Bay,  Wolf,  Jordan,  East 
Pearl,  including  Lake  Borgne,  and  Pearl  rivers 
near  the  Gulf  of  Mexico  have  been  dredged 
and  arc  navigable  for  vessels  of  small,  bat 
different  draft  for  limited  distances,  revl 
River  is  to  have  a  navigable  depth  of  two  feet 
from  its  mouth  to  Rockport,  a  distance  of  246 
miles. 

The  New  Orleans  district  includes  25  rivers, 
harbors  and  lakes.  These  include  the  South 
and  Southwest  Passes  up  into  the  Mississippi 
River.  The  latter  is  1.000  feet  wide  between 
bulkheads  and  in  the  ideal  area  2,400  feet  wide 
and  35  feet  deep,  completed  for  seven  n^lcs 
with  protecting  jetties,  the  cast  one  four  and 
one-half  mites  and  the  west  three  and  one-half 
miles  long.  Through  the  South  Pass  the  chan- 

nel is  at  least  39  feet  deep  between  panOd 
(likes  700  feet  apart.  It  is  14  miles  via  the 
Sotith  Pass  from  the  gulf  to  the  head  of  passes^ 
'M  miles  below  New  Orleans.  The  improve- 

ment of  the  several  mouths  of  the  Mississippi 
is  the  work  of  years  and  has  involved  all  the 
.skill  of  the  Engineers  of  the  United  States  araqf. 
Dikes,  submerged  sills  with  mattresses  placed 
on  the  sills  at  the  head  of  Pass  i  Lootrfc 
through  which  457  per  cent  of  the  waters  of 
the  rixer  flow,  and  levees  have  been  constructed 
ill  various  places  1k*1ow  New  Orleans.  The 
harbor  at  that  city,  which  is  about  104  miks 
from  the  Gulf»  possesses  the  advantajges  of  a 
seaport.     It  is   from   1,500  to  3.000  feet  wide 
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and  40  feet  deep  and  has  extensive  wharves 
and  other  modem  terminal  facilities.  It  ac- 

commodates ocean-goin^  vessels.  Its  domestic 
and  foreign  commerce  m  1917  totaled  8,026^83 
tons.    Its  river  commerce  is  increasing. 

Lake  Pontchartrain,  40  miles  long  and  24 
miles  wide,  has  a  central  depth  of  16  teet  The 
principal  channel  is  seven  feet  deep  except 
through  the  dredged  channel  of  eight  feet  m 
depth  to  Lake  Borgne,  which  is  in  navigable 
communication  with  Mississippi  Sound.  The 
new  Basin  Canal,  seven  miles  long,  brings  it  into 
communication  with  New  Orleans.  The  chan- 

nels of  Chefuncte,  which  flows  into  the  lake, 
and  Bogue  Falia,  its  tributary,  10^  miles 
above  Lake  Pontchartrain,  are  improved  to 
Co\*ington  a  distance  of  14j4  miles.  The  ton- 

nage of  those  waterways  in  1917  was  288,630 
tons.  Pass  Manchac,  rising  in  Lake  Maurepas 
and  flowing  into  Lake  Pontchartrain,  seven 
miles  long,  is  to  have  a  channel  seven  feet  deep 
and  100  feet  wide  and  will  pass  vessels  plying 
die  Amite  River,  Bayou  Manchac  and  Tickfaw 
River  to  and  from  New  Orleans. 

Tickfaw  River  flows  into  Lake  Maurepas. 
It  receives  the  Natalbany  River  two  miles  above 
its  mouth  and  the  Blood  River  seven  miles 
above  its  mouth.  Its  channel  is  dredged  to 
seven  feet  for  10  miles  and  to  six  feet  from 
the  10th  to  the  26th  mile  above  its  mouth. 
Blood  River  is  to  be  similarly  dredged  for  four 
miles  and  Natalbany  River  and  its  tributary 
Ponchatoula,  tog[ether^  are  improved  for  15^ 
miles.  The  Amite  River  is  to  be  cleared  of 
obstructions  for  110  miles  above  its  mouth  and 
its  channel  deepened  and  widened  for  44  miles. 
Bayou  Manchac  is  to  be  improved  for  UK 
miles  above  its  mouth.  Other  bayous  in  Louisi- 

ana are  being  improved.  An  intercoastal  water- 
way of  five  feet  depth  and  of  40  feet  wide  on 

the  bottom  is  being  constructed  from  Bayou 
Teche  near  Franklin  to  the  Mermenteau  River, 
a  distance  of  45  miles.  It  extends  through 
several  lakes  and  through  the  Hanson  Canal, 
purchased  by  tfie  Unitea  States,  for  a  distance 
of  42  miles.  A  dam  across  Schooner  Ba>rou 
and  a  lock  are  to  be  constructed.  It  also  in- 

cludes Schooner  Bayou  Canal  12  miles  long, 
crosses  White  Lake  13^  miles  and  includes 
the  canals,  connecting  Turtle,  Alligator  and 
Gollicon  lakes  and  extends  to  Grand  Lake  12 
miles  wide.  That  waterway  is  navigable 
throughout  the  year.  Another  connecting  inter- 

coastal waterway  extends  from  Mermenteau 
River.  Louisiana,  to  Sabine  River,  a  distance  of 
62  miles.  It  includes  the  Lake  Mi  sere  Canal 
and  passes  south  of  Sweet  Lake  and  then  to 
Calcasieu  River.^  It  has  a  prism  five  feet  deep 
and  40  feet  wide  and  is  to  be  seven  feet 
deep  and  75  feet  wide  from  Mermenteau  to 
Calcasieu  River.  It  is  open  througliout  the 
year.  Bayou  Lafourche,  once  one  of  the  outlets 
of  the  Mississippi,  has  a  lock  at  its  head  and 
a  channel  five  feet  deep  and  a  bottom  width 
of  75  feet  through  its  entire  length  of  107 
miles.  Its  tonnage  in  1917  was  76(5,203  tons. 
Bayon  Terrebonne  is  53  miles  long  and  empties 
into  a  hay  of  the  same  name.  It  has  a  channel 
six  feet  deep  from  its  mouth  to  Houma,  a  dis- 

tance of  24.11  miles.  In  1917  its  tonnage  was 
138,411  tons.  Bayou  Plaquemine  is  112  miles 
from  New  Orleans  via  Mississippi,  with  which 
river  it  is  connected  l^  Plaquemine  lock.    Ves- 

sels passing  through  that  lock  in  1917  varied 
in  draft  from  three  and  one-half  to  seven  feet 
and  the  tonnage  was  205,741  tons.  It  forms  10.6 
miles  of  the  waterway  to  Morgan  City,  La. 
That  waterway  also  includes  19.4  miles  of  the 
Grand  River,  Ba^ou  Natchez  for  six  miles, 
Little  and  Big  Ooddel  for  six  miles.  Belle 
River  for  nine  miles,  Bayou  Long  for  seven 
and  three-tenths  miles.  Flat  Lake  and  Drews 
Pass  to  Berwick  Bay  three  and  two-tenths  miles 
and  thence  by  Atchafalaya  River  three  and 
two-tenths  miles  to  Morgan  City.  Pigeon 
bayou  connects  Grand  River  with  Grand  Lake. 
The  entire  waterway  is  64  miles  long.  The 
lock  is  298  feet  7  indies  long  and  55  feet 
wide  with  10  feet  of  water  over  the  mitre  sills. 
The  tonnage  over  that  waterway  in  1917  was 
776781  tons.  The  boats  were  of  four  to  seven 
feet  draft.  Bayou  Grossetete,  a  tributary  of  the 
Bayou  Plaquemine,  is  being  improved  from  its 
mouth  eight  mil^s  below  Plauqemine  lock  to 
above  Maringouin,  La.,  a  distance  of  29  miles. 
It  will  have  a  channel  five  feet  deep  and  60 
feet  wide.  Its  tonnage  in  1917  was  237,947 
tons.  Bayou  Teche  is  125  miles  long  and  joins 
the"  Atchafalaya  River  lOj/a  miles  above  Mor- gan City.  It  is  to  have  a  channel  six  feet  deep 
and  50  feet  wide  from  its  mouth  to  Amauo- 
ville.  La.,  a  distance  of  1065^  miles.  It  is  to 
have  a  dam  and  lock  at  Keystone  Plantation 
72y2  miles  above  its  mouth  and  other  regulat- 

ing works.  In  1917  its  tonnage  was  693.622 
tons,  but  that  passing  Keystone  lock  was  only 
10,172  tons.  The  Atchafalaya  River,  an  outlet 
of  both  the  Mississippi  and  the  Ked  River, 
was  provided  with  a  channel  from  a  point 
17j4  miles  below  Morgan  City  to  its  mouth 
in  Atchafalaya  Bay,  from  1,500  to  3,000  feet 
in  width  and  from  20  to  140  feet  in  depth. 
The  last  improvement  was  from  the  20- foot 
contour  four  miles  below  its  mouth  to  the  20- 
foot  contour  in  the  Gulf  of  Mexico,  a  distance 
of  15^  miles  to  give  it  a  ship  channel  20  feet 
deep  and  200  feet  wide  The  channel  from 

Morgan  City  down  will  have  a  minimum'  depth 
of  14  feet  and  a  width  of  200  feet.  The  ton- 

nage at  Mor^n  Gty  in  1917  was  814,713  tons 
and  was  carried  in  vessels  of  not  exceeding  11 
feet  draft.  Vermillion  River  is  to  have  a 
channel  five  feet  in  depth  and  40  feet  on  the 
bottom  from  Vermillion  Bay  to  Lafayette,  La., 
a  distance  of  51  miles.  Its  tonnage  in  1917  was 
32,810  tons.  Mermenteau  River  is  71^  miles 
long  and  is  being  improved  its  entire  length 
and  through  Lake  Arthur  six  miles,  as  also  are 
25  miles  of  Bayou  Nezpique,  its  tributaxy,  and 
Mud  Lake,  all  in  Louisiana,  which  has  a  score 
of  navigable  waterways.  Tne  lower  reaches  of 
the  Bayou  Queue  de  Tortue,  also  a  tributary 
of  the  Mermenteau,  is  being  improved  for  a 
distance  of  14  miles  above  its  mouth.  The 
lower  section  of  the  Bayou  Plauqemine  Brule, 
another  tributary  of  the  Mermenteau,  is  being 
improved  for  a  distance  of  19  miles  so  as  to. 

have  a  channel  six  feet  deep  and  60  feet  wide. ' Calcasieu  River  widens  out  and  forms  a  lake 
of  the  same  name  25  miles  north  of  the  Gulf 
of  Mexico.  The  lake  is  18  miles  long  and  ,• 

shallow.  The  river,  including  the  lake,  is  pro-  ' vided  with  a  channel  for  72  miles,  which  is  the 
head  of  boat  navigation  of  not  less  than  six 
feet  in  depth.  This  improvement  is  carried 
through  Lake  Charles  and  West  Lake,  where 
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there  are  several  wharves  and  boathouses.  The 
mouth  of  the  bayou  is  also  protected  by  two 
converging  jetties  one  and  one-half  miles  long 
projecting  out  into  the  Gulf  and  there  is  a 
channel  between  them  200  feet  wide  and  12 
feet  deep  up  to  the  entrance  into  the  river. 
The  channel  from  that  point  to  a  point  above 
Calcasieu  Lake  is  80  feet  wide  and  eight  feet 
deep.  The  tonnage  over  that  waterway  in  1917 
was  763,619  tons. 

Texas. —  The  Galveston,  Tex.,  district  in- 
cludes 25  rivers  and  harbors.  The  entrance  to 

Galveston  Harbor  is  protected  by  two  rubble- 
stone  jetties  extending  from  Galveston  Island, 
which  is  28  miles  long,  and  Bolivar  Peninsula 
out  into  the  Gulf.  The  former  is  six  and  three- 
fourths  miles  and  the  latter  is  four  and  three- 
fourths  miles  long,  their  outer  ends  being  1,000 
feet  apart.  The  channel  is  30  feet  deep  and 
800  feet  wide.  Galveston  channel  is  30  feet 
deep  and  1,200  feet  wide  from  the  outer  end 
more  than  four  miles  westward  to  51st  street 
in  Galveston,  which  is  to  be  extended,  but  at 
the  reduced  width  of  1,000  feet  to  57tn  street. 
Tlie  seawall  five  miles  long  protecting  the  en- 

trance to  the  harbor  is  to  be  extended.  The 

terminal  facilities  include  a  w^harf  system 
adeqtute  to  accommodate  63  or  more  ocean 
vessels,  several  miles  of  piers,  grain  elevators, 
transfer  carriers  and  warehouses.  *  The  ton- 

nage of  the  port  of  Galveston  in  1917  was 
2,9oS,927  tons  and  the  numlier  of  vessels  enter- 

ing and  departing  from  theport  during  the 
year  was  1,539.  A  channel  200  feet  wide  and 
30  feet  deep  and  four  miles  long  connects 
Galveston  Harbor  with  Port  Bolivar  at  the  end 
of  the  Bolivar  Peninsula,  where  there  is  a  turn- 

ing basin  1.000  feet  square.  The  port  is 
equipped  with  slips,  piers,  wharves  and  ware- 

houses. Its  tonnage  in  1917  was  109,227  tons. 
The  Houston  Ship  Canal,  25  feet  deep  and  150 
feet  wide  on  the  bottom,  extends  trom  Gal- 

veston Harbor  across  Galveston  Bay.  with  a 
bottom  width,  up  the  Jacinto  River  and  Buffalo 
Bajrou  to  a  turning  f>asin  600  feet  in  diameter 
at  Long  Beach  and  thence  by  a  channel  eijght 
feet  deep  and  40  feet  wide  through  Buffalo 
Bayou  to  Houston,  Tex.  The  entire  length  of 
the  improved  waterway  is  50  miles.  It  is  pro- 

tected through  upper  Galveston  Bav  by  a  dike 
nearly  five  miles  long.  There  are  docks,  ware- 

houses, terminals,  railway  tracks  and  other 
terminal  facilities  at  Houston  and  a  regular 
Une  of  steamships  between  Houston  and  New 
York  City.  The  tonnage  of  Houston  in  1917 
was  1.161,424  tons.  Some  other  bayous  and 
streams  entering  Galveston  Bay  have^  been  im- 

proved for  short  distances  under  various  river 
and  harbor  acts  of  Congress,  authorizing  the 
improvement  of  West  Galveston  Bav  channel. 
Double  Bayou  and  the  mouths  of  adjacent 
streams.  In  18M-53  the  West  Galveston  Bay 
and  Brazos  River  Canal  was  constructed 
paralleling  the  co.ist  hut  from  one  to  four  miles 
therefrom.  It  was  10  miles  long  and  had  a 
depth  of  >ix  feet  and  a  width  of  100  feet.  It 
was  purcha«icd  by  the  Ignited  States  govern- 

ment in  1802  at  a  cost  of  $30,000.  A  new  water- 
way with  a  channel  five  feet  deep  and  40  feet 

wide  on  the  bottom  is  l>eing  constructed  from 
West  Galveston  Bay.  through  Oyster  Bav  and 
along  the  route  of  the  Galveston  and  Brazos 
River  Canal  to  Brazos  River.     Chocolate  and 

Bastrop  bayous   and   Oyster   Credc  an 
mercially    tributary    to    that    waterwav. 
channel  t>etwcen  Brazos  River  and        J 
Bay,  a  disunce  of  22  miles,  is  to  he 
deep  and  40  feet  wide  on  the  bott< 
mouth  of  Brazos  River  and  at  Mai.      i 
wharves,   docks   and    fish   and   oysX^* 
That  forms  a  part  of  the  2U2  miles  of 
waterway  extending  from  Galveston  to 
Christi.     The   Guadalupe   River   is   to 
channel  five  feet  deep  and  40  feet  wide 
bottom  for  52  miles  to  Victoria  from  S 
tonio  Bay,  which  is  16  miles  across,  als* 
dredged  to  similar  dimensions  to  the  m 
of  the  inland  waterway. 

The  channel  from  Pass  Cavallo  i 
Lavaca,  Tex.,  a  distance  of  eight  miles,  it 
a  depth  of  seven  feet  and  a  width  of  i 
The  channel  from  Pass  Cavallo,  the  w 
of  Matagorda  Bay,  to  Aransas  Past,  \ 
through  Espiritu  Santo,  San  Antonio  M 
and  Aransas  bays  and  is  63  miles  long, 
also  to  have  a  depth  of  five  feet  and  a 
of  40  feet.  It  is  equipped  with  what 
Aransas  Bay  and  at  some  other  places. 
Aransas  Pass  it  follows  Turtle  Cove  and 
through  Corpus  Christi  Bay.  That  sec 
the  inland  waterway  is  21^  miles  long. 
port  Harbor  is  at  the  mouth  of  Brazos 
and  is  protected  by  parallel  north  and 
jetties  a  mile  more  or  less  in  length, 
being  improved  for  six  and  onc>half  n 
Vclasco,  the  channel  being  18  feet  < 
150  feet  wide.  There  are  some  wharvv 
open  to  the  public  and  regular  sailings  i 
sels  therefrom  to  New  York-  The  tone 
the  port  in  1917  was  334.693  tons. 

The  Brazos  River  is  950  miles  long 
navigable  to  Bolivar  Landing.     It  had  s 
of   four   to  20^  feet  above  that  point 
Washington,   254   miles    from    its   mout 
that  section  is  to  be  cleared.    There  is  hi 
traffic  on  that  river.     It  has  been  prop< 
improve  its  channel  to  a  depth  of  four 
far  as  Waco  by  the  construction  of  loc 
dams  and  by  dreeing  the  open  channel 
miles.    Aransas  is  to  lie  protected  by  two 
stone  jetties,  the  north  two  and  three- 
and  the  south  one  and  three-fourths  n 
and  by  a  dike  on  Saint  Joseph  Island,  un 
three-fourths  miles  long,  connecting  w 
north  jetty. 

The  channel  up  to  the  town  of  Port  / 
is  100  feet  wide  and  17  feet  deep,  bul 
toward  the  Gulf  it  is  400  feet  wide  and 
deep  and  still  farther  out  it  is  1,200  fo 
and  25  feet  deep  out  between  the  jetties, 
the  dredged  channel  is  to  be  600  feet  widt 
Harbor  Island  Basin  will  be  thus  ex 
Other  channels  have  been  dredged 
Harbor  Island  Basin. 

The  Dallas  district  includes  11  ri\-c 
harbors.  Port  Arthur  Canal,  seven  mSk 
extends  from  Sabine  Pass  to  Port 
docks  near  Taylors  Bayou.  Sabine  Pasj 
nnlcs  in  length  with  a  width  var>'ing  froi 
to  5,000  feet,  connects  Sabine  Lake  with  tl 
of  Mexico.  Its  intrance  is  protected  bv 
extending  out  four  miles,  between  w 
channel  26  feet  deep  and  200  feet  wiiuv 
channel  through  Port  Arthur  Canal  is 
26  feet  deep  and  150  feet  wide  to  Fort  j 
where   there  are   two   turning  basins   1 
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deep,  one  600  feet  by  1,700  feet  and  the  other 
420  feet  by  1,800  feet.  At  Sabine  are  wharves 
and  other  facilities.  In  1917  the  tonnage  on 
the  Port  Arthur  Canal  was  6,984,286  tons. 

That  canal  cost  $1,029,982  and  was  trans- 
ferred to  the  United  States  government  without 

charKC.  The  Sabine  River,  550  miles  long  and 
TOO  feet  wide,  enters  Sabine  Lake  through  three 
passes.  Neches  River,  300  miles  long  and  650 
feet  wide,  flows  into  the  same  lake.  A  new 
waterway  starting  from  Port  Arthur  Canal 
has  a  channel  25  feet  deep  and  90  feet  wide 
through  the  land  and  115  feet  wide  in  the  open 
lake  and  150  feet  wide  in  the  open  rivers  and  ex- 

tends through  the  Sabine-Neches  Canal  and 
Neches  River  to  Orange  on  the  Sabine  River 
and  from  the  mouth  of  Neches  River  to  Beau- 

mont on  that  river,  terminating  in  a  turning 
basin  500  feet  by  1,500  feet  on  each  stream. 
There  are  some  terminal  facilities  at  Beaumont 
in  touch  with  ocean-going  vessels.  The  ton- 

nage over  the  Sabine-Neches  Canal  in  1917 
was  1,437,489  tons  and  on  the  Sabine  River 
215,605  tons  and  on  the  Neches  River  was  1,066,- 
310  tons.  Trinity  River,  Texas,  760  miles  long 
and  discharging  into  Galveston  Bay,  is  being 
improved  by  the  construction  of  dams  and 
locks  and  by  dredging.  Thirty-se\'en  locks  and 
dams  were  recommended  by  the  Engineers  of 
the  United  States  army.  Those  locks  have 
chamhers  140  feet  long,  50  feet  wide  and  a  navi- 

gable depth  of  six  feet  over  the  mitre  sills.  In 
1917  only  nine  locks  were  completed  and  navi- 

gation was  practicable  as  far  as  Liberty,  41 V^ 
miles  above  the  mouth  of  Trinity  River.  To 
completely  canalize  the  river  to  Dallas  Tex.,  512 
miles  above  its  mouth  and  370  feet  above  the 
tide  water,  is  the  present  project  partially  com- 

pleted. The  city  of  Dallas  is  bearing  part  of  the 
expense. 

Other  Culf'State  Waterways  Developments- 
Red  River  is  1,275  miles  long  and  from  its 
mouth  in  Louisiana  to  Fulton,  Ark.,  the  distance 
is  482  miles.  It  is  under  improvement.  From 
Fulton  to  Shreveport,  La.,  there  is  a  minimum 
depth  of  five  feet  and  from  Shreveport  to  its 
mouth  there  is  a  minimum  depth  of  seven  feet 
from  December  to  June  when  the  water  is  high 
and  the  river  within  its  improved  sections  mav 
be  navigated,  but  not  at  other  times.  At  hign 
stages  of  water  light  draft  vessels  have  and  may 
still  ascend  as  far  as  Denison,  763  miles  above 
its  mouth  and  11  miles  below  the  outlet  of  the 
Washita.  At  Denison  there  is  in  some  months 
a  depth  of  five  feet  in  the  channel.  Lanesport, 
73  miles  above  Fulton,  formerly  was  at  the 
head  of  navigation,  though  boats  occasionally 
ascended  to  the  mouth  of  the  Kiamichi,  158 
miles  above  Fulton,  Ark.  Some  clearings  of 
the  channel  and  dredging  has  been  done  in  the 
lower  51  miles  of  the  Sulphur  River,  and  dur- 

ing high  water  in  the  Red  Kivcr  there  is  a  back- 
water flow  into  Sulphur  River  for  SO  miles 

which  render  the  lower  reaches  of  the  latter 

oavig^le  for  light  draft  steamboats  for  a  dis- 
tance of  17  miles  for  rather  irregular  and  short 

periods  of  time.  The  channel  of  the  lower  part 
of  Cypress  Bayou  for  66  miles  is  being  dredged 
and  straightened  from  Red  River  at  Shreveport, 
La.,  to  Jefferson,  Tex.  A  dam  has  been  con- 

structed without  a  lock  at  the  foot  of  Caddo 
Lake,  which  is  17  miles  across.  That  dam  cre- 

ates a  pool  extending  43  miles  to  Jefferson  City, 

Tex.,  which  insures  a  navigable  waterway  four feet  deep. 

The  Vicksburg,  Miss.,  district  comprises  16 
rivers  and  harbors,  some  of  which  have  al- 

ready been  described.  The  Ouachita  River,  Ar- 
kansas, is  being  improved  by  the  construction 

of  eight  locks  and  dams  and  bv  clearing  the 
channel  so  as  to  afford  a  navigable  depth  of  six 
and  one-half  feet  of  water  from  the  mouth  of 
Black  River,  Louisiana,  to  a  point  10  miles  above 
Camden,  Ark.,  a  distance  of  360  miles.  The  lock 
chambers  arc  55  feet  wide  and  268  feet  long 
and  have  lifts  of  five  and  one-half  to  14^  feet 
In  1917  the  tonnage  over  that  waterway  was 
178,136  tons.  The  Tensas,  which  has  its  source 
in  Lake  Providence  and  is  235  miles  long,  joins 
the  Ouachita  and  Little  rivers  to  form  the  Black 
River,  Louisiana.  The  Tensas  receives,  as  a 
tributary.  Bayou  Mason,  which  is  270  miles  long. 
The  channels  of  both  oi  those  streams  are  being 
cleared  and  improved  to  make  the  Tensas  navi- 

gable from  Westwood  Place,  31  miles  above  its 
mouth,  and  Bayou  Macon  from  Floyd,  112  miles 
above  its  mouth,  so  as  to  afford  a  navigable 
depth  of  six  feet  from  January  until  June.  At 
high  stages  those  channels  are  150  feet  wide 
and  eight  feet  deep.  The  traffic  on  the  two 
streams  in  1917  was  8,344  tons  on  the  sections 
imi)roved  Boeuf  River,  Bayou  Bartholomew, 

Saliiie  River,  Bayous  D'Arbonnc  and  Coney  are 
navigable  for  light  draft  vessels  in  their  lower 
reaches  during  the  months  of  high  water.  The 
Yazoo  Riycr,  a  tributary  of  the  Mississippi,  has 
a  channel  four  feet  deep  and  500  feet  wide  its 
entire  length  of  178  miles.  Loaded  boats  thereon 
draw  four  feet  of  water.  The  tonnage  of  that 
river  in  1917  was  102.418  tons.  The  lower  115 
miles  of  the  Tallahatcnie  and  the  lower  40  miles 
of  the  Coldwater  rivers  have  been  made  navi- 

fable  for  vessels  of  three  feet  draft.  Big  Sun- ower  River,  a  tributary  of  the  Yazoo  River,  is 
216  miles  long  and  is  to  have  a  navigable  depth 
of  four  and  one-half  feet  and  a  navigable  widUi 
of  100  feet  for  171  miles  above  its  mouth.  In 
1917  its  tonnage  was  61,017  tons.  Several 
other  smaller  streams  in  that  district  have  been 
improved 

The  mouth  of  the  Yazoo  River  is  opened  up 
through  Lake  Centennial  to  the  Mississippi  for 
a  distance  of  nine  and  three-tenths  miles  with 
^  bottom  width  of  98^  feet  and  a  depth  of 
six  and  one-half  feet.  The  canal  is  navigable 
all  the  year.  In  1917  its  traffic  was  6L657  tons. 

The  lock  and  dam  in  the  Big  sunflower 
River  at  Little  Callao  Landing,  Miss.,  create 
a  pool  of  varying  depth  of  one  to  22  feet  for 
61.8  miles  up  stream  and  render  the  river  navi- 

gable to  Pentecost,  Miss.,  124^^  miles  above  its 
mouth.  The  Little  Rock,  Ark.,  district  com- 

prises five  rivers  and  the  locks  and  dams  on 
the  upper  White  River.  The  Arkansas  River, 
1,460  miles  long,  a  tributary  of  the  Mississippi, 
is  to  be  improved  from  its  mouth  to  Neosho 
(Grand)  River,  461  miles.  The  Grand  is  tj^vi- 
gable  to  Fort  Gibson  two  miles  from  its  mouth. 
Under  ordinary  conditions  from  February  to 
July  the  Arkansas  has  a  navi^ble  depth  of 
four  feet  from  its  mouth  to  Little  Rock,  174 
miles,  and  some  years  it  has  a  navigable  depth 
of  three  feet  as  far  as  Fort  Smith,  369  miles 
above  the  mouth.  In  1917  steamboats  ascended 
the  river  to  Littles,  2Q2  miles  above  its  mouth, 
and  gasolene  boats  ascended  to  Dardanelle,  261 
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miles  above  its  mouth.  Steamboats  with  barges 
of  three  to  four  feet  draft  operated  as  far  as 
Little  Rock  for  four  and  one-half  months  in 
1017.  The  tonnage  on  that  river  in  1917  was 
38,659  tons.  The  White  River,  690  miles  long, 
a  tributary  of  the  Mississippi,  is  being  improved 
from  its  mouth  to  BatesviIIe,  a  distance  of  301 
miles,  by  the  construction  of  works,  dredging, 
etc.  A  lock  and  dam  has  been  constructed  one 
mile  below  Batesville,  a  second  lock  and  dam 
seven  and  eight-tenths  miles  alwve  Batesville 
and  a  third  lock  and  dam  nine  and  seven-tenths 
miles  above  Batesville,  thereby  affording  all- 
year  slack- water  navigation  for  vessels  of  three 
feet  draft  from  the  first  dam  to  Guion,  a  dis- 

tance of  33  miles  farther  up  stream.  The  locks 
are  147  feet  long,  35  feet  wide,  and  have  six  feel 
of  water  over  the  mitre  sills.  At  low  water  in 
1917,  its  controlling  channel  depth  was  three  and 
one-half  feet  from  its  mouth  to  Grand  Glaize,  a 
distance  of  J41  miles,  and  three  feet  from  Grand 
Glaive  to  Jacksonport,  a  <listance  of  123  miles, 
and  14  to  16  inches  from  the  latter  port  to  Bates- 

ville. Forsyth,  Mo.,  505  miles  above  the  mouth 
of  the  White  River,  was  at  the  head  of  steam- 

boat navigation.  For  seven  and  one-half  months 
in  1917  a  channel  depth  of  six  feet^  obtained 
from  the  mouth  to  Devall  Bluff,  a  distance  of 
124  miles.  In  1917  the  tonnage  on  the  White 
River  was  205,1^8  tons  and  that  through  the 
three  locks  was  16,014  tons. 

The  Arkansas  and  White  rivers  enter  the 
Mississippi  River  through  a  common  inlet.  The 
Black  River  in  Kansas  and  Missouri  is  300 
miles  long  and  flows  into  the  White  River  at 
Jacksonport.  It  is  being  dredged  and  l>eing 
made  navigable  from  its  mouth  to  Poplar  BlufT. 
Mo.,  a  distance  of  239  miles,  by  boats  of  18 
inches  draft  and  by  boats  of  two  and  one-half 
feet  to  the  mouth  of  Current  River,  a  distance 
of  116  miles.  In  1917  boats  of  three  and  one- 
half  to  five  feet  draft  operated  below  Current 
River  and  boats  of  two  feet  draft  above 
Current  River  two  months.  The  Black  River 
tonnage  in  1017  was  154,281  tons.  The  Current 
River  is  200  miles  lonjr  and  is  l>eing  cleared  of 
snags  from  its  mouth  to  Van  Buren,  Mo.,  a 
distance  of  94  miles,  so  that  flatl>oats  may 
asctnd  that  far  and  have  ascended  M  miles 

farther  up  the  river  to  Jack's  Fork.  In  high water  steamfjoats  a'iceiul  fn^m  the  Black  River 

as  far  as  Tiiman's  Landing,  41  miles  above  the 
mouth  of  Current  River.  In  1017  the  con- 

trollinir  channel  depths  were  to  Duff's  Ferry.  32 
miles  alx»ve  the  mouth,  three  and  one-half  feet; 
to  Doniphan.  ?5  miles  up  stream,  14  inches,  and 
to  Van  Buren.  from  10  to  12  inches.  The  ton- 

nage in  1917  was  16.7fi2  tons. 
Some  work  has  been  done  toward  clearing 

the  lower  reaches  of  the  Saint  Francis  Riwr, 

460  miles  long,  the  L'Anguille  River  and  the 
Blackfish  Bavou  to  render  the  same  navigable 
for  boats  of  four- foot  draft  at  medium  and 
high  stages  of  water  from  Januarv'  until  August. 
but  the  controlling  depths  in  L'Anguille  River and  in  Blackfish  Bayou  are  due  to  the  backwater 
stages  of  the  Mississippi  River.  In  1917  a 
steamboat  of  three -foot  draft  operated  as  a 
weekly  packet  in  the  Helena-  (on  the  Missis- 

sippi) Marianna-  (on  the  Saint  Francis)  Blark- 
Hth  commerce.  Tlie  Saint  Francis  River  to 
Marked  Tree,  the  Blackfish  Bayou  to  Fifteen 

Mile  Bayou  and  the  L'Anguille  to  Marianna  are 

navi^blc  by  boats  of  four-foot  draft  a 
or  high  water.    The  aggregate  tonn 
three  streams  in  1917  was  SA4J7S  toi*. 

The  Mississippi  System.— The  \ 
River  has  a  total  length  of  2,471 
channel  has  a  depth  of  35  feet  from  k 
ras.ses  to  New  Orleans  about  104  milc» 
(tulf  of  Mexico  and  a  depth  of  30  fei 
I>oiiit   227   miles   at)Ove    the   Head  o 
which  is  13  miles  from  the  mouth  of  * 
Pass.    It  has  a  width  of  250  feci.    1 
Si3  miles  to  the  mouth  of  the  Ohio 
channel  has  a  depth  of  nine  feet  and  a 
250  feet  and  thence  to  Saint  Louis,  s 
of  188  miles,  its  channel  has  a  minim 
of   eight   feet   and  a  width  of  250 
thence  to  the  mouth  of  the  Missouri,  : 
of    17  miles,   its  channel  has  a  dcpl 
feet  at   low  water  and  a   width   of 
From  the  mouth  of  the  Missouri  R\\ 
Twin  City  Lock  and  Dam,  it  is  664  ̂ 
to  Washington  Avenue  Bridge  at  Mi 
the  head  ot  navigation,  it  is  66^  mileSL 
1,955  miles  from  the  mouth  of  the  x 
In   that   section   of    the    Mississippi 
channel  is  to  have  a  dipth  of  six  f 
width  of  300  to  1,400  feet,  to  he  ol 
moans  of  contracting  works  consistinj 
and  spur  dams  fur  narrowing  the  mai 
of   the   river.     In   1918  the  depth  of 
Rock  Island  Rapids  at  the  lowest  s 
only  four  feet.    From  Cape  Girardeai 
Rock  Island,  111.,  a  distance  of  452 
Mississippi  for  most  of  the  way  is  pn 
levees   as   it   is   for   1,503   miles   bel 
(jiranleau.    The  channel  has  been  im 
various  places  lielow  Cairo.    At  Ke< 
4%  miles  below  xhv  head  of  navigataw 
miles  .ibove  the  outli-t  of  the  Missouri 
.1  power  dam  of  41   feet  crest  with  a 
feet  long.  110  feet  wide  with  six  feet 
ovrr  mitre  sill.s.    There  is  also  a  dr>'  c 
380  feet  lone,  140  feet  wide  with  entn 
110  feet  wide.     During  the  252  days  c 
tion  in  1917,  steaml)oats  to  the  numb 
and    launches    to    the    number   of   Z 
through  that  lock.     That  replaces  th< 
Moines  Rapids  Canal. 

The  Moline  Lock  and  Dam  at  th 
Rock  Lsland  Rapids,  366  miles  below 
navigation,  has  a  length  of  350  feet.  « 
80  feet  and  a  depth  of  six  feet  of  watc 
mitre  sills.  One  hundred  and  fifty-fo 
l»oats.  74  barges  and  270  launches  passe 
it  during  the  365  days  of  navigatioi 
That  lock  overcomes  the  swiftest  pa 
Rock  Island  Rapids.  Le  Claire  Canal 
proiK)sed  360  miles  below  the  head  of  i 
of  the  same  dimensions  as  those  of  tJ 
Canal. 

Provision  has  f>een  made  for  the  co 
of  a  power  dam  with  a  lock  350  feet 
fret  wide  and  having  a  lift  at  low  wat* 
feet  between  Mtnnrap«)li>  and  Saint  P; 
will  make  it  possible   for  vessels  to 
grain   from  the  elevators  and  flour 
mills  at  Minneapolis  to  the  Gulf  of  1 
to  ocean  carrier <  without  transshipni 
depth  of  water  fiVer  the  mitre  sills  vi 
seven  to  HV<  fert.    The  upper  Mississ 
Saint  Paul  to  Brainard.  a  distance  of 
is  na\-igable  for  light  draft  vessels, 
Brainard  to  Grand  Rapids,  a  (Hstaw 



WATERWAYS  OF  THE  UNITED  STATES 
93 

miles,  it  is  to  have  a  channel  60  feet  wide  and 
three  and  one-half  feet  deep  at  mean  low  water.  A 
similar  improvement  has  been  made  in  the  river 
between  Aitkin  and  Grand  Rapids,  a  distance 
of  125  miles  and  three  and  one-half  feet  dei>th 
has  been  secured.  The  lar^e  natural  reservoirs 
at  the  head-waters  of  the  Mississippi  River,  in 
addition  to  Itasca  Lake,  its  source,  and  Cass 
Lake,  283  miles  above  Brainard,  the  head  of 
navigation,  include  Winnibigoshish  Lake,  Leech 
Lake,  Pokegama  Lake,  Sandy  Lake,  Pine  River 
and  Gull  Lake,  having  an  aggrc^te  capacity  of 
97%  billions  cubic  feet.  Their  discharge  is 
regulated  bv  dams  and  controlling  works  at 
dieir  several  outlets  and  their  waters  keep  up 
a  uniform  flow  in  the  Mississippi  as  far  down 
a5  Lake  Pepim  52  miles  below  Saint  Paul. 
The  waters  of  Winnibigoshish  and  Leech  Lakes 
reservoirs  flow  into  rokegama  reservoir  and 
thence  into  the  Mississippi  The  Leech  River 
has  been  dredged  and  unproved  for  27  miles 
and  has  a  channel  100  feet  wide  and  eight  feet 
deep  and  the  channel  of  the  Mississippi  was  made 
eight  feet  deep  and  100  feet  wide  above  the 
Leech  River  and  125  feet  wide  below  that  river, 
that  entire  section  of  the  Mississippi  improved 
bang  65  miles  in  length.  New  Orleans  has  five 
miles  of  wharves,  of  which  three  and  one-half 
miles  arc  covered  with  steel  sheds.  Natchez 
has  some  wharves  and  old  landings.  The 
harbor  at  Memphis  is  subject  to  thick  deposits 
and  requires  much  dredging  as  do  many  other 
harbors  along  the  Mississippi. 

The  Saint  Croix  River  flowing  through  Lake 
Saint  Croix,  which  is  25^  miles  long,  and  into 
the  Mississippi.  26.9  miles  below  Saint  Paul,  is 
being  improvea  to  obtain  a  channel  three  feet  in 

depth  from  its  mouth  to  Taylor's  Falls,  a  dis- tance of  52.3  miles. 
The  Minnesota  River,  450  miles  long,  is  to 

have  an  open  channel  to  accommodate  vessels  of 
four-foot  draft  from  its  mouth  at  Saint  Paul  to 
Shakopee,  a  distance  of  25.6  miles. 

Lake  Traverse,  one  of  the  sources  of  the 
Red  River  of  the  North,  is  25  miles  long  and 
through  its  narrows  is  to  have  a  channel  50  feet 
wide  and  four  feet  deep. 

The  Red  River  of  the  North  flows  northerly 
between  Minnesota  and  North  Dakota  about  350 
miles  and  thence  along  the  International  bound- 

ary and  thence  into  Lake  Winnipeg.  From 
Breckenridge  to  Mooihead,  a  distance  of  97 
miles,  it  is  to  have  a  navigable  channel  during 
high  and  medium  stages  of  water ;  from  Moor- 
head  to  Grand  Forks,  a  distance  of  155  miles, 
it  is  to  have  a  channel  50  feet  wide  and  three 
feet  deep,  and  from  Grand  Forks  to  the  Inter- 

national Boundary,  a  distance  of  143^  miles, 
it  is  to  have  a  channel  60  feet  wide  and  four 
feet  deep  at  low  water.  Red  Lake  River  be- 

tween Tliief  River  Falls  and  Red  Lake,  a  dis- 
tance of  71  miles,  is  to  have  a  channel  of  three 

feet  depth.  Regulating  works  are  being  con- 
structed at  the  outlet  ol  that  lake  to  control  its 

discharge  and  the  flow  of  the  river  in  the  in- 
terest of  navigation.  Warroad  Harbor  and 

Warroad  River  are  southwest  of  the  Lake  of 
the  Woods.  The  harbor  has  a  wharf  open 
to  the  public  and  the  river,  26  miles  long,  con- 

necting the  harbor  with  the  lake,  has  a  depth  of 
eight  feet.  In  1917  the  tonnage  of  the  harbor 
was  8,500  tons.  A  harbor  of  refuge  has  been 
constructed  in  Zippel  Bay  on  the  south  shore  of 
the  Lake  of  the  Woods. 

The  Missouri  River  from  its  mouth  to 
Kansas  City,  a  distance  of  398  miles,  is  to  have 
a  permanent  channel  six  feet  deep  and  1,200  feet 
wide,  though  in  1917  the  draft  of  steamers  was 
three  and  one-half  feet  and  that  of  barges  from 
four  to  four  and  one-half  feet,  but  in  low  water 
it  was  from  three  to  three  and  one-half  feet. 
From  Kansas  City  to  Sioux  City,  Iowa,  a  dis- 

tance of  409  miles,  in  1917,  it  had  a  channel  four 
feet  deep,  though  the  loaded  draft  of  boats  did 
not  exceed  tw^o  and  one-half  feet.  From  Sioux 
City  to  Fort  Benton,  Mont.,  the  head  of 
navigation,  a  distance  of  671  miles,  loaded 
vessels  had  an  average  draft  of  two  feet  in  the 
upper  reaches  of  that  section  of  the  river.  The 
lower  reaches  of  the  Osage  River  from  its  out- 

let into  the  Missouri  up  to  Linn  Creek,  a  dis* 
tance  of  109  miles,  are  to  have  an  open  channel 
80  feet  wide  and  three  feet  deep.  A  lock  220 
feet  long  and  42  feet  wide  with  an  available 
depth  ot  nine  feet  of  water  over  the  mitre  sills 
and  with  a  lift  of  16  feet  has  been  constructed 
seven  miles  above  its  mouth.  That  has  made  the 
lower  109-milc  section  navigable  for  light  draft 
vessels.  In  1917  its  commerce  was  28,171  tons. 
The  Gasconade  River  is  being  cleared  of  ob- 

structions from  its  mouth  to  Gascondy,  a  dis- 
tance of  61.4  tniles.  It  had  in  1917  a  channel 

of  only  nine  inches  navigable  depth  in  some 
sections  and  two  feet  in  others.  It  had  a  score 
of  small  warehouses  in  the  lower  39^  miles  of 
its  course  and  a  tonnage  in  1917  of  24,523  tons. 

The  Cumberland  River  in  Tennessee  and 
Kentucky  has  been  improved  from  Burnside,  the 
head  of  navigation,  to  its  mouth,  a  distance  of 
418.7  miles.  That  has  been  done  by  dredging 
and  by  the  construction  of  locks  and  dams  in 
its  several  sections.  The  average  width  be- 

tween Bumside  and  Nashville,  326.1  miles  below, 
is  300  feet  and  from  Nashville  to  its  outlet  into 
the  Ohio  River,  a  distance  of  192.6  miles,  it  has  a 
width  of  400  to  500  feet.  The  channel  between 
Burnside  and  Nashville  is  150  feet  wide  and  six 
feet  deep  at  low  water.  There  are  six  locks  and 
dams  in  that  section  of  the  river  below  Nash- 

ville. Locks  A,  B  and  C  are  280  feet  long  by  52 
feet  wide,  with  six  feet  of  water  over  the  mitre 
sills,  and  have  lifts  of  12  feet.  Locks  D,  E  and 
F  are  310  feet  long  and  52  feet  wide  with  six 
and  one-half  feet  of  water  over  the  mitre  sills 
and  have  lifts  of  10  to  13.3  feet.  These  have 
made  the  lower  Cumberland  navigable  to  Nash- 

ville and  its  tonnage  in  1917  was  131,325  tons. 
In  the  section  above  Nashville,  the  river  is 
navigable  for  light  draft  vessels  for  four  or  five 
months  in  the  year  during  high  water.  Above 
Nashville  are  locks  1,  2,  3,  4,  5  6,  7  and  21 
(locks  8  to  20  and  22  proposed  in  the  original 
plans  having  been  eliminated),  each  280  feet 
long  and  SZ  feet  wide  with  six  and  one- 
half  feet  of  water  over  the  mitre  sills  and 
with  lifts  of  six  to  14  feet.  These  struc- 

tures set  the  water  back  so  that  a  navigable 
de^th  of  six  feet  will  be  provided  within  four 
miles  of  Bumside  and  over  that  distance  a 
navigable  channel  of  four  feet  depth  will  be 
obtamed.  The  total  water-borne  commerce  at 
Nashville  in  1917  was  267,091  tons.  That  will 
undoubtedly  materially  increase  after  the  im- 

provement has  been  completed  and  boat  lines 
are  established.  The  Board  of  Engineers  of  the 
United  States  army  have  recommended  the  con- 

struction of  10  additional  locks,  namely  eight 
to  17  as  originally  planned,  provided  niat  the 
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States,  counties  and  local  agencies  will  save  the 
United  States  harmless  from  claims  for  dam- 
ajges  due  to  overflowing  lands  along  that  sec- 

tion of  the  river.  The  total  commerce  passing 
through  all  the  locks  in  1917  was  683,S^  tons. 

Tennessee. —  The  Tennessee,  652  miles  long 
and  formed  by  the  junction  of  the  French 
Broad  and  Hols  ton  rivers,  four  and  one-half 
miles  above  Knoxville,  Tenn.,  flows  south- 

westerly into  Alabama  and  westerly  across 
the  northern  part  of  that  State  and  thence 
northerly  into  and  across  Tennessee  and  north- 

westerly into  and  across  Kentucky  into  the 
Ohio  River  about  36  miles  above  the  outlet  of 
the  latter  into  the  Mississippi.  Above  Chatta- 

nooga it  is  700  feet  wide,  but  below  it  is  1,000 
feet  wide  and  at  Muscle  and  Colbert  Shoals  it 
is  more  than  1,000  feet  wide.  From  its  head  to 
Chattanooga,  a  distance  of  188  miles,  it  is  to 
have  a  channel  150  feet  wide  and  three  feet 
deep.  A  concrete  dam  and  lock  265  feet  long 
and  60  feet  wide  with  six  and  one-half  feet  ol 
water  over  mitre  sills  and  with  a  lift  of  25.7 
feet  is  at  the  foot  of  Cancy  Creek  Shoals,  which 
sets  the  water  back  for  24.6  miles,  making  a 
na viable  depth  of  six  feet  That  188-mile  sec- 

tion is  navigable  for  boats  of  three- feet  draft, 
however,  only  when  the  water  is  at  high  stages 
from  January  to  Tune.  For  short  periods  boats 
of  four-feet  draft  may  navigate  parts  of  that 
section,  but  boats  of  only  one  foot  draft  can 
navigate  that  section  all  the  year.  Both  Knox- 

ville and  Chattanooga  have  a  wharf  with  a 
warehouse  equipment  with  conveyors.  The 
shoals  in  the  upper  reaches  of  the  Tennessee 
are  being  dredged.  The  total  river  tonnage 
above  Chattanooga  for  the  vear  1917  was  615,- 
243  tons.  Chattanooga  is  AM  miles  above  the 
mouth  of  the  Tennessee.  At  Hale's  Bar,  33 
miles  below  Chattanooga  and  431  miles  above 
the  mouth  of  the  Tennessee,  is  another  concrete 
dam  and  lock,  267  feet  long  and  60  feet  wide, 
with  six  and  one-half  feet  of  water  over  the  mi* 
tre  sills  and  with  a  lift  of  37^/^  feet.  That  seU  the 
water  in  the  river  back  and  affords  a  navigable 
depth  of  six  feet  as  far  as  Chattanooga.  The 
tonnage  through  that  lock  in  1917  was  15,681 
tons.  Concrete  dams  and  locks  are  to  be  con- 

structed at  Widow's  Bar,  56.1  miles  below 
Chattanooga  and  Belief  on  te  Island,  72.1  miles 
below  Chattanooga,  or  one  concrete  dam  17.9 
feet  high  and  a  lock  at  the  latter  place  to  pro- 

vide a  navigable  channel  of  six  feet  depth,  i  he 
locks  are  to  be  265  feet  long  and  60  feet  wide 
with  six  feet  of  water  over  the  mitre  sills.  The 

project  announced  by  the  War  Department  in 
1917  provides  for  an  open  channel.  1:>0  feet  wide 
and  five  feet  deep  at  extreme  low  water  be- 

tween Hale's  Bar  and  Brown's  Island,  that  sec- 
tion being  138  miles  long,  except  in  those  parts 

of  that  section  that  may  be  canalized.  The 
Muscle  Shoals  Canal  opened  in  1890  and  com- 

prises two  sections,  aggregating  alout  18  miles 
ill  length.  It  had  11  locks  frum  275  to  283  feet 
in  length  and  all  57  feet  in  width  with  different 
lifts,  ranging:  from  three  and  nine-tenths  to  13.1 
feet  and  having  from  two  and  two-tenths  to  seven 
and  fivc-ttnihs  levt  of  water  over  the  mitre 
sills.  The  locks  in  the  36.6  miles  uf  rapids  a1)ove 
Florence  overcome  134  feet  of  fall  in  the  river. 
The  existing  project  provides  for  the  construc- 

tion by  the  United  btatcs  government  of  new 
locks,  dams  and  a  power-house,  securing  nine 
and  one-half  feet  of  water  for  14.7  miles  and  a 

depth  of  five  feet  of  water  in  the  canals  at  ex* 
treme  low  water.  The  construction  of  dam 
No.  2  was  approved  in  1918.  It  is  two  and 
seven-tenths  miles  above  Florence  with  locks 
300  feet  long,  60  feet  wide  and  total  hft  of  90 
feet.  When  the  new  project  is  completed,  old 
locks  Nos.  3  to  9,  inclusive,  will  be  submerged, 
but  old  locks  Nos.  1  and  2  and  locks  A  and  B 
on  the  Elk  River  Shoals  section  will  remain  tn 
service.  This  improvement  not  only  provided 
for  the  navigation  of  the  Muscle  Shoals  sec- 

tion of  the  Tennessee,  but  also  for  the  s[cnera- 
tion  of  electric  power  for  the  production  of 
some  of  the  nitrates  used  during  the  World 
War.  A  bill  is  now  pending  in  Congress  for 
the  nationalization  of  that  nitrate  plant. 

From  Florence,  206  miles  below  Qiattanooga 
and  256.5  above  the  mouth  of  the  river  to  Col- 

bert Shoals,  the  available  depth  of  channel  at 
extreme  low  water  is  five  feet  throughout  the 
3'ear.  In  that  section  is  the  Colbert  Shoals 
Canal  on  the  left  bank  of  the  river  and  nearly 
ei^t  miles  long  with  a  depth  of  six  feet  orer 
mitre  sills.  Its  width  is  140  feet.  Its  single 
lock  is  350  feet  long  and  80  feet  wide  with  a 
lift  of  26  feet.  The  river  tonnage  between 
Chattanooga  and  Florence  in  1917.  was  170^968 
tons  and  through  that  canal  was  38,286  tons. 

The  Tennessee  from  Riverton  to  its  mouth, 
a  distance  of  226.5  miles,  is  to  have  a  channd 
150  feet  wide  and  six  feet  deep  at  ordinary 
stages  of  water  and  at  five  feet  deep  at  extreme 
low  stages.  The  draft  of  boats  in  that  section 
of  the  river  varies  from  two  to  six  feet  The 
tonnage  below  Florence  in  1917  was  416JM 
tons.  The  French  Broad  River  has  been  made 
navigable  for  steamboats  of  two-feet  draft  up 
to  Dandridge,  46Vi  miles  above  its  mouth,  and 
at  stages  of  high  water  as  far  as  Leaavale; 
69>^  miles  above  its  mouth.  The  tonnage 
thereon  in  1917  was  129,201  tons. 

Clinch  River,  a  tributary  of  the  Tennessee 
103^  miles  above  Chattanooga,  is  being  pro- 

vided ^ith  a  navigable  channel  two  feet  acep 
from  its  mouth  to  Clinton,  Tenn..  a  distance  ol 
60  miles,  and  a  channel  one  and  one-half  feet 

deep  from  Clinton  to  Walker's  Ferry,  a  dis- tance of  66  miles.  The  usual  draft  of  boats 
varies  from  15  inches  to  three  feet,  but  duriiy 
periods  of  low  water  there  is  little  or  no  navi- 

gation of  parts  of  the  river.  Its  tonnage  in  1917 
was  8,983  tons.  The  United  States  Engineers 
have  recommended  that  no  further  moneys  be 
expended  in  its  improvement.  The  Hiawassce 
River  rises  in  northern  Georgia  and  empdes 
into  the  Tennessee,  36^^  miles  above  Chatta* 
nooga.  Its  channel  is  bein^  improved  for  35 
miles  above  its  mouth  and  is  to  have  a  width 
of  154  feet  and  a  depth  of  three  feet  in  the  cen- 

tre and  two  and  one>half  feet  the  entire  widdi 
of  the  channel.  It  has  been  navigated  as  far  as 
Savannah  Ford,  though  its  present  steamboat 
traffic  does  not  extend  al>ove  Charleston,  Tenn, 
19  miles  aliove  its  mouth.  Its  tonnage  In  191/ 
was  2,152  tons. 

Sorth  Middle  States. — ^Thenext  ffroat  water- 
way  of  the  United  States  is  the  Ohio  River, 
which  is  formed  by  the  junction  of  the  Afle- 
ehcny  and  Monongahela  rivers  at  Pittsburak 
ra.  Thence  it  flows  .Southwesterly  968V4  mUcs 
into  the  Mississippi  River  at  Cairo.  The  sec- 

tion between  Pittsburgh  and  Steubenvifle,  Ofaio^ 
a  distance  of  65.7  miles,  has  dams  Nos.  1  to 
10,  the  section  from  Steubenville  to  a  point  two 
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miles  below  Huntington,  W.  Va.»  a  distance  of 
Z4S2  miles,  has  dams  Nos.  11  to  28  and  the  sec- 

tion from  the  last-named  place  to  a  point  two 
miles  above  Madison,  Ind.,  a  distance  of  242.7 
miles,  has  dams  Nos.  29  to  40  and  the  section 
extends  from  the  last-named  place  to  Mound 
City,  III.,  a  distance  of  406  miles,  and  has  dams 
Xos.  41  to  54,  inclusive.  The  Louisville  and 
Portland  Cansd  was  completed  in  1830  by  a 
Kentucky  corporation  to  overcome  the  falls  in 
that  part  of  the  river.  It  had  three  combined 
lift  locks,  each  of  eight  and  two-thirds  feet 
lift,  a  width  of  50  feet  and  a  length  of  200  feet 
That  has  been  enlarged  and  under  the  existing 
project  it  is  to  be  a^n  enlarged.  The  im* 
provement  of  the  Ohio  involves  the  construc- 

tion of  locks  and  movable  dams  so  as  to  pro- 
vide a  minimum  channel  of  nine  feet  of  water 

in  the  pools  formed  thereby  and  the  widening 
of  the  Louisville-Portland  Canal  from  90  to 
200  feet  Shoals  form  in  the  river  and  annual 
dredging  is  necessary  to  keep  the  channel 
cleared  of  obstruction  and  deposits.  There  are 
to  be  53  locks  which  are  to  have  usable  dimen- 

sions of  600  feet  in  length  and  110  feet  in  width, 
and  having  varying  lifts  from  three  and  one- 
tenth  to  29  feet,  most  of  them  having  seven  and 
three-tenths  to  nine  feet  lifts.  Down  to  30 
June  1918  the  total  expenditures  under  the  ex* 
isting  adopted  project  aggregated  $2^,578,032.38 
ou  new  work  and  the  amount  expended  on  all 
projects  in  the  improvement  of  the  Ohio  for 

new  work  a^egated  $46,235,306.16.  The  ton- 
nage on  the  Ohio  River  including  that  over  fer- 
ries for  1916  was  7,917,112.61  short  tons,  and 

for  1917  was  6,149,213.32  short  tons. 
Pennsylvania. —  The  Monongahela  River  is 

to  be  made  navigable  for  130  miles  above  its 
mouth  by  the  construction  of  15  locks  and 
dams  to  afford  slack- water  navigation  from 
Pittsburgh,  Pa.,  to  a  point  four  miles  above 
Fairmont,  W.  Va.  The  lx>cks  have  a  width  of 
50  to  56  feet  and  lengths  of  159  to  360  feet,  and 
lifts  of  four  and  four-tenths  to  12.8  feet  and 
ikitfa  five  to  nine  and  four-tenths  feet  of  water 
over  the  mitre  sills.  The  tonnage  on  the  Monon- 

gahela in  1917,  was  16,000,153  tons. 
The  Allegheny  River  is  325  miles  long  and 

joins  the  Monongahela  to  form  the  Ohio  at 
Pittsburgh,  Pa.  It  is  designed  that  it  have  an 
open  channel  from  its  mouth  to  the  New  York 
State  line,  a  distance  of  214  miles.  Formerly  it 
was  the  route  for  the  pioneer  and  traders  nass- 
ing  between  New  York  and  southern  Ohio. 
Locks  286  to  360  feet  long  and  55  to  56  feet 
wide  with  seven  to  11  feet  of  water  over  their 
mitre  sills  and  having  lifts  of  seven  to  12  feet 
are  being  constructed  above  Pittsburgh  and 
three  have  tieen  completed  affording  sladc-water 
navigation  up  to  Natrona,  Pa.,  a  distance  of  24 
miles  with  a  controlling  depth  of  six  and  one- 
half  feet.  Slack-water  navi^tion  is  to  be  ex- 

tended to  Riverton,  Pa.,  a  distance  of  37  miles. 
Its  tonnage  in  1917  was  2.300,143  tons.  The  har- 

bor at  Pittsburgh  coniprises  sections  of  the 
Ohio,  Monongahela  and  Allegheny  nvers  and 
these  are  27.2  miles  in  length.  The  channels  are 
irom  300  to  800  feet  wide  and  seven  to  10  feet 
deep.  Terminal  facilities  include  wharves, 
(iocks,  hoists  of  various  types  and  other  equip- 
nient.  The  commerce  of  Pittsburgh  for  the 
year  1917  was  14,639,496  tons. 

The  You^iogheny  River,  Pennsylvania,  a 
tributary  of  dne  Monongahela,  is  being  improved 

by  dredging  and  the  construction  of  three 
locks,  360  feet  long  and  56  feet  wide,  with  eight 
feet  of  water  over  the  mitre  sills  and  dams 
between  its  mouth  and  West  Newton,  195^  miles 
up-stream,  which  will  afford  slack-water  navi- 

gation to  West  Newton.  The  tonnage  on  that 
river  in  1917  was  85,585  tons. 

Virginia,  West  Virginia,  Ohio  and  Indiana. 
—  The  Little  Kanawha,  a  tributary  of  the  Ohio, 
has  been  improved  for  a  distance  of  48  miles 
from  its  mouth  to  Creston  by  the  construction 
of  locks  and  dams,  thereby  affording  a  navi- 

gable depth  of  four  feet  to  Creston.  The  locks 
are  125  feet  long,  23  feet  wide  and  have  a  depth 
of  four  to  102  feet  over  the  mitre  sills  and  lifts 
of  six  and  four-tenths  to  12.4  feet  The  ton- 

nage over  that  river  in  1917  was  40349  tons. 
The  States  of  Virginia  and  West  Virginia,  im- 

proved sections  of  the  Kanawha  River,  also  a 
tributary  of  the  Ohio,  and  packets  and  barp^es 
ascended  the  river  for  a  distance  of  90  miles 
at  high-water  stages.  It  is  97  miles  long.  Ten 
locks^  271  to  313  feet  long,  50  to  55  feet  wide, 
with  six  and  five-tenths  to  11.35  feet  of  water 
over  the  mitre  sills  and  having  five  and  sixty- 
five  hundreths  to  13.67  feet  lifts,  are  being 
constructed  at  various  sections  of  the 
river.  All  the  dams  are  of  the  movable  type 
except  two.  That  will  afford  a  navigable 
channel  of  six  feet  depth  for  90  miles  above  its 
mouth.  The  tonnage  on  that  river  in  1917  was 
1,605,495  tons.  Sixteen  steamboats  and  265  other 
craft  navigated  the  river  in  1917.  The  Wabash 
River,  517  miles  long,  flows  northwesterly  from 
Ohio  across  Indiana  and  southerly  between 
that  State  and  Illinois  into  the  Ohio,  121 
miles  above  the  mouth  of  the  latter  river. 
The  Wabash  in  its  original  condition  was 
450  to  1,300  feet  wide  and  was  navigable 
at  periods  of  his^  water,  when  boats  ascended 
as  far  as  Peru,  Ind.,  366  miles  above  its  mouth. 
Ii  has  been  made  navigable  in  separate  sections 
and  at  different  periods.  A  lock,  214  feet  long 
and  52  feet  wioe,  and  dam  at  Grand  Rapids, 
97.1  miles  above  the  mouth,  provide  slack- 
water  navigation  for  12  miles.  Through  navi- 

gation is  impracticable  on  account  of  the  rapids 
and  shallows  in  some  parts  of  the  river. 
The  New  Harmony  Cutoff,  41 J4  miles  above 
the  mouth,  where  there  is  a  fall  of  six  and  one- 
half  feet,  is  to  be  closed  and  the  river  dredged 
to  afford  a  navigable  channel  of  three  and  one- 
half  feet  at  low  water  from  the  mouth  of  the 
river  to  Terre  Haute,  214  miles  from  the  mouth, 
but  boats  drawing  three  feet  can  make  that  dis- 

tance for  less  than  four  months  of  the  vear. 
Boats  of  20-inches  draft  can  ]>ass  from  Mount 
Carmel,  96  miles  above  the  mouth,  to  Vincennes. 
32  miles  farther  up-stream,  at  all  stages  of 
water,  but  cannot  pass  down-stream  to  the 
mouth  of  the  river  only  at  verv  high  water. 
In  1917  about  800  boats  passed  throu^  the 
locks  at  Grand  Rapids.  One  of  the  pnndpal 
tributaries  of  the  Wabash  River  is  the  White 
River,  formed  by  the  confluence  of  the  East 
and  West  Forks  about  50  miles  above  its  en- 

trance into  the  Wabash.  It  is  navigable  in  its 
lower  reaches  for  light-draft  boats.  The  Scioto, 
Maumee  and  Miami  rivers  formerly  were  nav- 

igable and  the  latter  two  are  in  the  route  of  the 
projected  Miami  and  Erie  Canal  across  Ohio. 

Kentucky  and  Ohio. —  The  Green  and  Bar- ren rivers  m  Kentucky  are  being  improved  by 
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th"  ronstruction  of  ̂ ix  locks  and  fixed  dam-  in 
the  former,  a  triliu'^n*  of  the  Ohio,  and  <inc 
Itjck  and  dam  in  the  latter,  a  tritnitary  of  the 
(iTctn  River.  The  locks  arc  138  to  142  feel 

long  and  35  to  35.6  feet  wide,  with  six  to  c'lf^i ff'et  of  water  over  the  mitre  sills  and  having?  lifts 

fs(  11  to  2f)  fei-i.  That  improvement  renders  the 
i*Tv*n  kiver  navi{<aMe  tor  boats  of  five-feet 
draft  all  the  year  from  lock  No.  1  at  Spotts- 
ville  to  Mammoth  Cave.  Kentucky,  a  distance  of 
lx7i^  miles,  or  to  Bowling  Green,  Ky.,  on  Bar- 

ren River,  a  distance  of  171  miles  from  lock 
No.  1  on  the  Green  River.  The  tonnage  in 
1*>17  was  252341  tons.  Rough  River,  Kentucky, 
125  miles  long,  another  tributary  of  the  Green 
River  at  Livermore,  has  been  cleared  of  ob- 

structions and  a  k>ck  and  dam  have  been  built 
near  Livermore^  Ky.  The  lock  is  125  feet  long 
and  27  feet  wide,  with  four  and  nine-tenths  feet 
of  water  over  the  lower  mitre  silU,  and  having  a 
lift  of  nine  and  four-tenths  feet.  That  struc- 

ture sets  the  water  back  and  affords  slack- 
water  navigation  to  Hartford,  Ky.,  29^  miles 
from  the  mouth  for  boats  of  four-feet  draft. 
Its  tonnage  in  1917  wa^^  12,701  tons. 

The  Muskingum  River  is  being  improved 
from  its  outlet  into  the  Ohio  River  at  Mari- 

etta up  to  Dresden,  a  distance  of  91  miles, 
by  the  construction  of  II  locks  and  dams  and 
four  short  lateral  canaU,  attording  a  minimum 
depth  of  five  and  one-half  feet.  AH  the  locks 
are  35^  feet  wide  and  160  feet  in  length  with 
the  exception  of  lock  No.  10  which  is  159  feet 
long,  and  lock  No.  1  which  is  55^^  feet  wide  and 
360  feet  long.  The  depth  of  water  over  the 
mitre  sills  is  six  feet  or  more  and  the  lifts  vary 
from  four  and  eight-tenths  feet  to  15.1  feet 
There  are  several  warehouses  along  the  river 
and  its  tonnage  in  1917  was  92,426  tons.  The 
improvement  may  lie  extended  through  the  val- 

ley of  the  Cuyahoga  to  form  the  Ohio  and 
Krie  Canal.  The  Big  Sandy  River,  on  the 
boundary  between  Kentucky  and  West  Vir- 

ginia, formed  by  the  junction  of  the  Levisa 
and  Tug  Forks,  flows  north  27  miles  and  emp- 

ties into  the  Ohio  10  miles  below  Huntington. 
Its  improvement  involves  the  construction  of 
three  locks  and  dams.  Two  locks  and  dams 
are  ̂ eing  constructed  on  each  of  the  Levisa  and 
Tue  forks.  The  locks  are  about  158  feet  long 
and  54^  feet  wide.  The  improvement  has  ren- 

dered the  Big  Sandy  River  navigable  by  vessels 
of  six-feet  draft  27  miles  to  Levisa  and  the 
Levisa  Fork  navigable  for  18  miles,  and  the 
Tug  Fork  navigable  for  12  miles  by  vessels  of 
six-feet  draft.  The  tonnage  on  those  rivers 
in  1917  was  88,344  tons. 

Kentucky. —  The  Kentucky  River,  formed 
by  the  North,  Middle  and  South  forks,  is 
2.-)5  miles  long  and  empties  into  the  Ohio  at 
Carrollton,  Ky.  It  is  being  improved  by  the 
construction  of  14  locks  and  fixed  dams. 

That  affords  slack -water  navigatk>n  for  ves- 
sels of  six-feet  draft  to  points  on  the  three 

forks  above  Beattyville,  Ky.,  a  distance  of  280 
miles.  The  lower  five  locks  are  145  feel  long 
and  37  to  38  feet  wide,  with  six  and  otie-tenth 
to  six  and  eight -tenths  feet  of  water  over  the 
mitre  sills  and  having  lifts  of  12'/4  to  17  feet; 
ihe^c  aflFord  slack-water  navigation  for  88  miles. 
The  remaining  nine  locks  are  146  feet  long  and 
.^2  feet  wide,  with  six  to  seven  feet  of  water 
n\er  the  mitre  sills,  and  lift<  from  14.4  to  18  fe?t. 

Sluik-uatt  r  dcpih  «.!  five  feci  has  bee 
ft^r  260  miles  up  from  the  mouth  of 
and  the  additional  fool  will  be  obtaini 
as  the  dredging  :s  completed  In  191 
nage  was  148,981  tons.  Some  yean 
Licking  River  was  improved  from 
into  the  Ohio  123  miles  up  to  West  I 

Great  Lakes  STttem.—  The  Fox 
miles  long,  in   Wisconsin,  is  divide« 
upper  and  lower  Fox  by  Winnebago 
has  a  depth  of  six  feet  from  Deper 
tello,  a  distance  of  125  miles,  and  a 
four  feet  from  Montclk>  to  Portage, 
of  31  miles,  and  a  width  from  I^e  > 
to  Montello  of  100  feeL    The  lower  F 
300  to  3.0(10  feet  wide  and  39  miles  lo 
course  it  has  27  locks  and  16  dams. 
are  from  1364  to  148.6  feet  long  and 
to  40  feet  wide,  the  water  over  the 
varies  from  one  and  two-tenths  to  14 
Wolf  River,  which  flows  into  it  10  a 
Oshkosh,  is  l)eing  improved  fn 
New  London,  a  distance  of  47  u 
navigation  for  vessels  of  fuur-feei  «■ 

The  head  of  navigation  on  the  1 
Portage,  except  that  during  high  w« 
Wisconsin  River,  boats  can  proceed  I 
age  into  Wisconsin  Rivir  and  thence 
the  Mississippi.  The  tonnage  on  t 
1917  was  161.060  tons.  The  furthi^ 
ment  of  the  Wisconsin  River  has  b< 
that  of  clearing  the  channel  of  ot 
Formerly  the  \Visconsin  River,  a  tr 
the  Mississifmi,  600  miles  long,  am 
River,  200  mflcs  long,  with  a  conncc 
formed  a  continuous  waterway  fronr 
sissippi  to  Lake  Michigan.  It  was  d 
the  courts  a  public  highway.  Gra 
Michigan,  has  also  been  declared  a 
way.  It  has  an  improved  channel.  iv%, 
and  six  feet  deep,  from  Grand  Ha^ 
to  Grand  Rapids,  a  distance  of  38  mi 

A  ship  canal  connects  Sturgeon 
Lake  Michigan.     It  is  7,200  feet  Ion 
from  160  to  250  feet  wide,  and  the 
l>eing  continued  into  Sturgeon  Bay, 
of  four  miles,  having  a  width  of  200 
depth  of  19  feet  at  low  water  dattmn 
the  tonnage  through  that  canal  was  7. 
and  the  harbor  afforded  shelter  for 
100  vessels. 

The  Chicago  River,  formed  by 
of  the  Korth  and  South  branches, 
into  the  Sanitary  Canal  and  is  only  sc 
of  a  mile  long.    It  has  a  channel  21 
low  water  datum  in  Lake  Michigan. 

of  navigation  is  Belmont  avenue,  6*" 
fourteenths  miles  on  the   North  i 
Ashland,  four  and  eight-hundredl 
South  Branch.     In  the  Chicago  mvi 
nierous  slips,  docks  and  other  te 
ties.    The  Calumet  River  is  sevei*  « 
three-hundredths  miles  long  and  CD 
Lake  Michigan  I2V^  miles  south  of  C 
i<   fnrmed  by  Little  Calumet   River 
long,   and   (irand    Calumet   Rivei*,   v 
lagoon  18  miles  long.    The  entrance  i 
River  is  to  tie  200  feet  y^idc  and  21 
and   the   improvement    is   to   be   exi 
stream   five   and   forty-se\'en-hundre 
to  •The  Forks,*  with  lurning  basins 
intermediate  points. 

The   river  is  navig:d)le  by  vessel 
feet  draft  from  The  Forks  to  In 
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Canal,  and  by  vessels  of  six-feet  draft  to  River- 
dale  on  the  Little  Calumet,  a  distance  of  12 
miles  from  the  mouth  of  the  river.  The  en- 

trance to  the  harbor  is  protected  by  parallel 
breakwaters.  The  tonnage  of  the  river  and 
h;.rlK>r  in  1917  was  10.269,304  tons.  The  Illi- 

nois River,  formed  by  the  junction  of  the  Kan- 
kakee and  Des  Plaines  rivers,  empties  into  the 

Mississippi  36  miles  above  Saint  Louis.  It  is 
273  miles  long.  Years  ago  it  was  navigable  by 
Mississippi  boats  from  its  mouth  as  far  as  Utica, 
a  distance  of  230  miles.  It  is  now  being  im- 

proved to  secure  a  seven-foot  depth  at  low 
^-ater  from  La  Salle,  the  head  of  navigation, 
to  its  mouth,  a  distance  of  223  miles,  by  lock 
and  dam  construction  and  dredging.  The  locks 
are  325  feet  long  and  73  feet  wide,  with  seven 
and  seven-tenths  feet  of  water  over  the  mitre 
^ilIs  and  with  seven-feet  lifts.  The  State 
of  Illinois  is  co-operating  with  the  United 
States  government  in  that  improvement. 
The  tonnage  over  the  improved  sections 
of  the  river  in  1917  was  284.970  tons  and 
the  number  of  passengers  transported  was 
32.574.  When  improved,  the  Illinois  River  will 
form  a  partr  of  a  continuous  waterway  from  the 
Mississippi  to  Lake  Michigan,  the  other  con- 

necting sections  being  the  Illinois  and  Michigan 
Canal,  63  miles  long,  extending  from  La  Salle 
to  Joliet  and  the  Chicago  Sanitary  or  Drainage 
Canal  extending  from  jToIiet  to  Lake  Michigan. 
The  Illinois  and  Michigan  Canal,  when  con- 

structed was  96  miles  long  and  extended  to  the 
South  Branch  of  the  Chicago  River  at  Chicago. 
It  had  a  4>ottom  width  of  40  feet,  a  surface 
uidth  of  60  feet  and  a  depth  of  six  feet,  and 
11  locks,  which  were  103  feet  long  and  17  feet 
wide,  and  had  five  to  six  feet  of  water  over  the 
nitre  sills.  That  canal  has  been  repaired  and 

restored  to  a  navigable'  condition.  Another waterway  connecting  Lake  Michigan  and  the 
Mississippi  River  is  the  Illinois  and  the  Missis- 

sippi Canal,  proceeding  from  the  Illinois  River 
.'i:  a  point  one  and  three-quarters  miles  above 
Hennepin,  via  the  Bureau  Creek  Valley  and 
over  the  summit  to  Rock  River,  and  down  that 
river  to  the  Mississippi.  It  has  a  surface  width 
ff  80  feet,  a  depth  of  seven  feet  and  33  locks 
150  feet  long  and  35  feet  wide.  The  main  canal 
IS  75  miles  long  and  has  a  navigable  feeder  ex- 
lai^of  fran  Rock  Falls  on  Rode  River  to  the 
sommit  level.  Some,  improvements  have  been 
made  in  that  canal,  which  were  completed  in 
191&  Its  tonnage  in  1917  was  15,662  tons  and 
32,377  passengers  were  transported.  The  Ke- 

weenaw waterwaj^,  partly  natural  and  partly  ar- 
tificial, 2S  miles  in  len^h,  extends  across  Ke- 

weenaw Point  in  Michi^n.  It  is  a  navigable 
channel  20  feet  deep  with  a  bottom  width  of 
120  feet,  along  which  there  are  32  privately 
owned,  docks.  It  affords  access  to  a  harbor  of 
refu^  for  Lake  Superior  vessels.  The  tonnage 
lassmjB^  through  it  in  1917  was  558,456  tons. 

Saint  Joseph  River  in  Michigan  and  Indiana 
was  at  one  time  navigable  as  far  as  South 
Bend,  a  distance  of  50  miles.  It  now  has  a 
channel  from  30  to  50  feet  wide  and  from  two 
to  three  feet  deep,  at  low  water,  from  its 
mouth  into  Lake  Michigan  at  Saint  Joseph  up 
to  Berrien,  a  distance  of  22  miles.  The  harbor 
&t  the  outlet  including  the  outlet  of  the  Pawpaw 
River  and  the  Benton  Harbor  Canal  is  two  and 
one-tenth  miles  long,  with  a  channel  18  feet 
deep  and  150  feet  wide,  two -thirds  of  n  mile 
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lonp,  a  turning  basin  and  a  canal  15  feet  deep 
and  100  feet  wide  to  Benton  Harbor.  The 
tonnage  of  that  port  in  1917  was  115,138  tons. 
Saginaw  River  in  Michigan  has  been  improved 
and  has  a  channel,  200  feet  wide  and  18^  feet 
deep,  from  Saginaw  Bay  to  the  mouth  of  the 
river  three  and  one-quarter  miles  and  thence 
16^  feet  deep  to  its  source,  a  distance  of  22 
miles.  There  are  several  thousand  feet  in  length 
of  docks  in  and  between  Bay  City  and  Saginaw, 
which  are  situated  on  that  waterway.  The 
lower  three  and  one-quarter  miles  of  the  channel 
of  Black  RLvcr  in  Michigan  has  been  dredged 
to  a  depth  of  17  feet  and  the  width  of  160 
decreasing  to  75  feet.  Boats  of  small  draft 
ascend  the  river  five  miles  beyond  the  improve- 

ment There  are  docks  on  both  sides  of  the 
river  for  a  thousand  feet  or  more,  all  of  which 
are  privately  owned.  In  1917  the  tonnage  was 
80,006  tons. 

The  Qinton  River  in  Michigan,  60  miles 
long,  has  a  channel  eight  feet  deep  and  60  feet 
wide  at  its  mouth,  which  narrows  down  to  50 
feet  up  the  stream.  The  improvement  extends 
for  about  eight  miles  up  the  river  and  vessels 
of  light  draft  ascend  two  miles  farther.  The 
lower  portion  of  the  Rouge  River  in  Michi^n 
has  been  widened  and  deepened  for  three  miles 
or  more  from  its  outlet  into  the  Detroit  River 
up  to  Wabash  Bridge  or  farther.  Its  tonnage  in? 
1917  was  1,954,470  tons. 

The  Great  Lakej  and  Connecting  Water- 
ways.—  Saint  Mary's  River  is  the  outlet  of  Lake 

Superior  and  flows  from  Point  Iroquois,  63 
miles  southeasterly,  to  the  Detour  Passage  into 
the  northern  end  of  Lake  Huron.  It  has  a 
total  fall  of  18  to  21  feet.  Its  improved  one- 

way channels  are  300  feet  wide  and  21  feet  deep 
and  its  bothway  or  upbound  amd  downbound 
single  channel  is  600  feet  wide  and  21  feet 
deep.  There  are  four  large  locks  in  the  Saint 

Mary's  River  located  at  Sault  Sainie  Marie, 
Michigan.  The  Weitzel  Lock  is  515  feet  long 
and  80  feet  wide  with  a  lift  of  2O5/2  feet.  The 
Poe  Lock  is  800  feet  long  and  100  feet  wide 
with  a  lift  of  20^^  feet.  The  third  lock  is 
1,350  feet,  long  and  80  feet  wide  with  a  lift  of 
20j4  feet.  A  fourth  lock  is  1,350  feet  long  and 
80  feet  wide  with  a  lift  of  201/2  feet,  nearing 
completion.  The  Weitzel  Lock  has  a  depth  of 
12  6/10  feet  of  water  on  the  lower  breast  wall, 
the  Poe  Lock  has  a  depth  of  water  of  18  feet 
oil  the  lower  breast  wall,  and  the  third  and 
fourth  locks  have  each  a  depth  of  water  of  24^ 
feet  on  the  lower  breast  walls. 

The  Saint  Qair  River  connects  Lake  Huron 
and  Lake  Saint  Clair.  It  is  40  miles  long. 
Its  channel  is  from  20  to  22  feet  deep  and  has 
a  width  of  400  to  2,400  feet.  A  channel  has 
been  dredged  through  the  Saint  Clair  Flats, 
300  feet  wide  and  20  feet  deep.  The  distance 
through  Lake  Saint  Clair  traversed  by  Great 
Lake  vessels  is  18  miles,  althougii  the  lake  is 
30  miles  wide.  The  outlet  of  Lake  Saint  Clair 
is  the  Detroit  River  which  is  28  miles  long  and 
flows  into  Lake  Erie.  It  has  several  channels. 
Its  Fighting  Island  Channel,  four  amd  one-half 
miles  long,  is  800  feet  wide  and  22  feet  deep. 
Its  Ambers tburg  Channel  is  12  miles  long,  600 
feet  wide  and  from  20  to  22  feet  deep.  Its 
Livingstone  Channel  is  nine  and  one-half  miles 
long  and  has  a  width  of  from  300  to  800  feet, 
and  a  depth  of  22  feet.  These  are  connecting 
waterways  between  the  Great  Lakes.    Both  the 
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Ignited  Sinte<i  and  Canadian  canals  are  open  to 
ihe  \T5seIs  of  either  country. 

The  Gnat  Lakes  with  their  spacious  havs 

and  in-flowin^r  tributaries  are  partly  within  the* 
jurisdiction  of  the  I'nited  States  and  partly 
within  the  Dominion  of  Canada.  Such  parts 
of  them  as  are  within  the  United  States  com- 
pri^ie  some  of  its  most  important  waterways. 
Their  waters  wash  the  shores  of  Minnesota, 
Wisconsin.  Michi^n,  Indiana,  Illinois,  Ohio. 
Pennsylvania  and  \ew  York.  Other  States  also 
are  brouf^ht  in  touch  with  their  manifold  and 
extensive  commerce.  Their  score  or  more 
spacious  and  improved  harbors  with  the  chan- 

nels of  19  to  23  feet  in  depth  are  frequented 
l)v  the  largest  grain,  ore  and  lumber  fleets  in 
the  world,  and  the  volume  of  their  aggregate 
tonnage  approaches,  if  it  does  not  exceed, 
100,000.000  tons  annually.  They  are  equipped 
with  all  modern  appliances  for  loading  and 
unloading  the  large  lake  vessels,  some  of  whose 
cargo  capacities  exceed  14.000  gross  tons.  In 
1917,  the  tonnage  at  the  port  of  Duluth  was 
52.411,824  tons,  that  being  the  largest  tonnage 
of  any  inland  port  in  the  world. 

In  1917  there  passed  through  the  United 

States  canals  at  baint  Mary's  Falls,  10,469 
lockages  of  vessels  carr>'ing  74,361.850  tons 
of  freight,  and  11,990  passengers,  and  there 
passed  through  the  Canadian  Samt  Mary's  Falls Canal  5.349  vessels  carrying  15,452,048  tons  of 
freight  and  26,349  passengers,  making  an 
ag^egatc  tomiage  passing  through  the  two 
Samt  Mar>''s  Falls  canals  of  89,813,808  tons  of 
freight  and  38,339  passengers.  In  addition  to 
these  were  the  vessels  with  their  cargoes  ana  pas- 

sengers passing  through  other  Great  Lake  ports, 
but  not  through  Sault  Sainte  Marie  canals. 
The  lake  tonnage  of  the  port  of  Buffalo  in 
1917  was  18.925.179  tons.  Such  other  lake  ports 
as  SuiRMior,  Chicago.  Milwaukee  Detroit.  To- 

ledo, Cleveland,  Ashtabula,  Conneaut,  Erie, 
Tonawanda,  Oswego  and  Ogdensburg  had  in 
the  aggregate  millions  of  tons  of  waterbome 
freights  and  in  addition  thousands  of  passengers. 
The  commerce  of  the  Great  Lakes  and  connect- 

ing waters  justifies  the  expenditure  of  millions 
of  dollars  annually  to  keep  their  harl>ors  ade- 
(luate  to  accommodate  the  several  hundred  lake 
vessels  in  the  service.  The  Niagara  River  along 
its  eastern  margin  has  a  ship  channel  200  feet 
wide  and  23  feet  deep  from  Buffalo  Harl>or 
down  five  miles  through  the  ship  lock  650  feet 
hjiig  and  68  feet  wide  with  22  feet  of  water  over 
the  mitre  sills  into  the  deep  waters  of  the  river. 
The  navigable  channri  at  Tonawanda  has  been 
improved.  Tonawanda  Creek  is  also  improved 
to  make  it  navigable  for  lake  vessels.  The 
har})ors  and  connecting  channels  of  the  Great 
Lakes  are  from  19  to  23  feet  deep  at  mean  lake 
Uvel>. 

Lake  Ontario  ports  include  Charlotte  Harbor, 
with  a  channel.  2i)0  feet  wide  and  20  feet  deep 
up  to  the  mouth  of  the  Genesee  River;  Great 
Sodus  Bay  and  Little  Sodus  Bay,  which  have 
been  improved,  each  having  an  entrance  channel 
150  feet  wide  and  I5j'j  feet  deep,  protected  by 
lengthy  parallel  pier>;  Oswego  Harl>or  with  :in 
entrance  cliannel  I(>  feet  deei>  and  600  feet 
wide  up  to  the  mouih  of  the  Oswegn  River  and 
Cape  Vincent  H;trlK)r  and  the  har!K)r  at  Og- 
densIiUTk'  The  latter  j>  prijvided  uith  an  upper 
entrance   channel    19    leet    deep  and    from   oOO 

lo  450  feel  wide,  and  also  for  a  cha-mel 
deep  and  from  200  to  350  feet  wide  alo 
city  water  front,  and  also  for  a  lower  cr 
channel  and  basin  19  feet  deep  and  fron 
to    2.100    feel    wide    along    the    lower 
frontage.     Ogdensburg  is   the   principal 
Lawrence  River  Harlior  in  the  United 

and  its  tonnage  in'1917  was  La29.427  ions 
Saint  Lawrence  is  the  outlet  of  the  Gmi 
and  flows   wholly  through   Canadian   ic 
below  its  Long  Sault  Rapids  a  few  miles 
of  Ogdensburg. 

Pacific  Coast  Califorma.—  Tht  Co 
River  is  navigable  between  the  Laguna 
and  Fort  Mohawk,  a  distance  of  280  mi 
boats  of  20  to  22  inches  draft  nearly  all  tb 
provided  channels  be  maintained  through 
ing  bars  of  sand.  San  Diego  and  Los  A 
harbors  have  each  been  dredged  and  ha' 
trance  channels  35  feet  deep  and  from 
500  feet  in  width,  which  channels  incre 
width  landward  to  turning  basins.  Th* 
nage  in  San  Diego  Harbor  in  1917  was 
tons,  and  that  for  1917  in  Los  Angeles  ( 
was  288.917  tons. 

San  Francisco  has  the  largest  harbor 
Pacific  Coast.     It  is  40  miles  long  and 
three    to    10    miles    wide    and    its    i 
water  vary  from  40  to  90  feel.     It  U  « 
locked  harbor.    It  has  50  or  more  piers  a 
ing  700  feet  in  length.     Its  piers  for  I 
bulk  freight  are  equipped  wiui  freight-liM 
devices.     The   State   of   California   owt 
entire  water   front  of   San   Francisco 
terminal   facilities  are  publicly  owned  «• 
open  to  the  public  upon  reasonable  term: 
tcnna^e  in  1917  was  9J294.366  ions.     Int 
Francisco  Bay  flows  Redwood  Creek  wh» 
a  channel  150  feet  wide  and  five  feet  de 
three  and  one-quarter  miles  up  stream, 
it  are  several  wharves.    The  commerce  o 
waterwa^r'  in   1917  was  24,271   tons.     C 
Harbor  is  but  a  part  of   San   Franciw. 
and  has  a  channel  500  feet  wide  and  3 
deep  at  low  water  through  Oakland  Estu 
UrookU-n  Basin,  a  distance  of  four  and 
qtiarters  miles  and   thence  it   is  but  301 
wide  and  25   feet  deep  around  Che  basn 
18  feet  deep  through  Oakland  Tidal  C 
San  Leandro  Bay,  a  further  distance  Oi 
and  three-eighths  miles,  making  a  total  ! 
of  nine  and  one-eighth  miles.     Its  tonm 
1917  was  3.026,279  tons. 

San  Pablo  Bay  in  California  is  a  wat 
12   miles    long    and    six   miles    wide.    « 
channel  five  miles  long.  500  feet  w 
feet   deep.     It   is   provided   with  2v   |mi 
owned  wharves  equipped  with  warehou! 
other  facilities.    Its  tonnage  in  1917  wai  ■ 
518    tons.      Suisun    Channel,    Califon 
waterway  17  miles  long  with  a  chi        ■ 
wide  and  six   feet  deep.     In  1917  •i9  Us 
was  62.842   tons.     Napa   River,   Califo 
provided  with  a  channel  75  feet  wide  aki« 
feet  deep,  for  a  distance  of  18  miles.     I 
tidal  estuary  with  a  range  of  6.92  feet  ai 
water,  givini'  it  11    feet  of  water  at  higk 
Steamers  of  five-feet  draft,  carr>-ing  fast  ft 
and  sailing  ve>sels  of  six-feet  draft,  cat 
tiulk)'  freight  navigate  that  river,  whose  i 
in  1017  was  \M\(m  tons.    Fctaluma  Cre 
I'ornia.  a  streani  JH  miles  long  empty  mi 
San   I^alilu   Hay,  has  a  channel  600   feet 
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111  its  lower  section  and  80  feet  wide  in  its  upper 
section,  having  a  depth  of  eight  feet  of  water 
and  is  navigable  for  16  miles.  In  1917  its 
tonnage  was  2B4,423  tons.  Montgomery  Harbor 
ii  California  in  1917  had  d  tonnage  of  248,398 
tons. 

Humboldt  Harbor  and  Bay,  whose  entrance  is 
provided  with  protecting  jetties,  has  a  channel 
300  feet  wide  and  18  feet  deep.  Its  tonnage  in 
1917  was  463,901  tone.  The  San  Joaquin  Raver, 
California,  has  a  channel  nine  feet  deep  and 
200  feet  wide  from  its  outlet  in  Suisun  Bay  to 
Stockton  Channel  and  through  Stockton  Channel 
to  Stockton,  a  distance  of  45  miles.  That 
channel  is  to  be  extended  at  the  same  depth 
through  Freemont  Channel  and  McLeod  Ls^e, 
which  form  part  of  the  harbor  of  Stockton. 
Another  chaimd,  one  and  seven-tenlths  miles 
long,  four  feet  dieep  and  80  feet  wide,  is  being 
constructed  from  Stockton  Channel  to  Centre 
street  in  the  city  of  Stockton,  knownl  as  Mor- 

mon ChsnneL  There  are  several  improvements 
along  ̂ e  river  and  some  terminal  facilities. 
Loaded  vessels  on  that  river  do  not  ordinarily 
draw  more  than  seven  feet.  The  existing 
project  for  the  improvement  of  that  river  pro- 

vides for  Ae  diversion  of  the  waters  of  Mor- 
mon Slotirii,  through  a  canal,  150  feet  wide,  to 

the  San  Joaquin  River.  Its  tonnage  for  1917 
was  \J990JBS6  tons.  Mokelimine  River,  Califor- 

nia, is  140  miles  long  and  empties  into  the  San 
Joaquin  River,  20  miles  above  the  mouth  of 
latter.  It  has  a  navigable  channel  50  feet  wide 
and  six  feet  deep  from  its  mouth  to  Gait,  New 
Hope  Landing,  a  distance  of  35  miles.  Its  ton- 

nage in  191/  was  78,954  tons.  Sacramento 
River,  California,  is  to  have  a  channel  seven 
feet  deep  from  its  mouth  at  Collinsville  in  Sui- 

sun Bav  up  to  Sacramento,  a  distance  of  60.7 
miles,  thence  a  channel  of  four  feet  deep  up  to 
Colusa,  a  distance  of  90  miles,  and  thence  a 
diannel  three  feet  deep  up  to  Chico  Landing,  a 
distance  of  51.3  miles,  and  of  such  depths  as  are 
practicable  up  to  Red  Bluff,  a  distance  of  52.4 

miles.  The  latter  i^ce  is  at  the  head  of  navi- 
^tion  and  254.4  miles  from  the  mouth  of  the 
river.  The  river  points  are  provided  with 
whsurveSt  warehouses  and  other  terminal  facili- 

ties. Its  tonnage  in  1917  was  947,690  tons. 
Feather  River,  C^Hfomia,  a  tributary  of  the 
Sacramento,  20  miles  above  the  city  of  Sacra- 

mento, hat  a  cleared  navigable  depth  of  two 
and  one-half  feet  from  its  mouth  at  Vernon  up 
to  Marysville,  a  distance  of  28.3  miles. 

Oregon,  IVashmgton  and  Montana. — The  Co- 
quille  River,  100  miles  long,  has  a  controlling 
depth  of  five  feet  and  a  width  of  100  feet  from 
its  month  at  B^mdon  to  Coquille,  a  distance  of  25 
miles.  There  are  wharves  at  Bandon  and  at 
various  points  up-stream.  The  outlet  has  a 
depth  of  12  feet  and  the  depth  of  channel  de- 

creases up-stream.  In  1917  its  tonnage  was 
40,050  tons.  Coos  Bay  has  an  improved  chan- 

nel 18  feet  deep  and  200  feet  wide  up  to  Marsh- 
field,  a  distance  of  13  miles.  Its  tonnage  in 
1917  was  446,062  tons.  The  Coos  River,  Ore- 

gon, flowing  into  the  bay,  has  a  navigable 
length  of  2j  miles.  Its  tonnage  in  1917  was 
97,047  tons.  Yaquina  River,  Oregon,  has  a 
channri  100  feet  wide  and  10  feet  deep  from 
its  mouth  to  Toledo,  eight  and  one-half  miles, 
and  above  that  town  to  the  head  of  navigation, 
22  miles  from  the  month,  the  channel  is  lOO  feet 

wide  and  two  feet  deep.  Tillamook  Bay,  which 
is  six  miles  long  and  three  miles  wide,  has  a 
navigable  channel  16  feet  deep  and  200  feet 
wide,  and  at  its  entrance  it  is  22  feet  deep.  It 
is  protected  by  a  jetty  a  mile  long  on  the  north 
sioe.  The  channel  from  Bay  City  up  to  Tilla- 

mook City,  12  miles  from  the  sea,  is  nine  feet 
deep.  The  Columbia  River  is  1,200  miles  long. 
Only  748  miles  of  its  course  is  in  the  United 
States.  It  flows  southwesterly  through  the 
State  of  Washington  into  the  Pacific  Ocean 
between  that  State  and  Oregon.  It  has  such 
large  tributaries  as  the  Spokane,  the  Snake  and 
the  Willamette  rivers.  It  has  an  entrance  chan- 

nel 42  feet  deep  and  one-half  mile  in  width* 
protected  bv  jetties,  the  north  one  being  two 
and  one-half  miles  long  and  the  southern  one 
being  seven  miles  long.  The  largest  Pacific 
steamships  may  enter  the  harbor.  The  tonnage 
at  the  mouth  of  the  Columbia  River  in  1917 
was  2,357,863  tons.  A  channel  30  feet  deep  and 
300  feet  wide  is  maintained  from  its  mouth  up 
to  the  mouth  of  the  Willamette  River,  a  dis- 

tance of  99  miles,  and  thence  up  the  latter 
river  to  Portland,  a  distance  of  14  miles.  From 
the  mouth  of  the  Willamette  River  to  Vancou- 

ver, Wash.,  a  distance  of  four  and  one-half 
miles,  it  has  an  improved  channel  150  feet  wide 
and  20  feet  deep.  It  also  has  a  channel  10  feet 
deep  and  300  feet  wide  in  the  vicinity  of  Cath- 
laniet.  At  Portland  ori  the  Willamette  are  mu- 

nicipal and  private  docks,  which  include  grain, 
liunber  and  other  types.  At  Astoria  on  the 
Columbia  River  is  a  large  municipal  terminal 
and  there  are  many  private  docks.  In  1917  the 
tonnage  was  2,357,863  tons  carried  on  ocean- 

going vessels  and  4,326,681  tons  carried  on  in- 
land river  boats.  The  Cascade  Rapids  in  the 

Coltunbia  River,  140  miles  above  its  mouth,  are 
overcome  by  a  canal  3,000  feet  long  with  one 
lock  consistmg  of  two  chambers,  the  lower  be- 

ing 469  feet  long  and  the  upper  one  462  feet  long, 
both  of  which  and  the  canal  have  a  width  of  ̂  
feet  and  lifts  of  from  18  to  24  feet,  with  eight 
feet  of  water  over  the  mitre  sills.  The  Dalles 
Rapids  and  the  Celilo  Falls,  in  a  distance  of 
nine  and  one-half  miles,  with  a  total  fall  of  81 
feet,  are  overcome  by  the  Dalles-Celilo  Canal, 
190  miles  from  the  ocean,  which  canal  has  a 
depth  of  eight  feet  and  a  width  of  65  feet  at 
the  bottom  and  five  locks,  each  265  feet  long 
and  45  feet  wide,  with  lifts  of  six  and  one-half 
to  70  feet.  The  canal  is  eight  and  one-half 
miles  long.  These  canals  render  the  Columbia 

River  navigable  as  far  as  Priest'  Rapids,  a  dis- tance of  397  miles,  and  also  render  navigation 
possible  on  Snake  River  to  Pittsburgh  Landing, 
which  is  540  miles  from  the  mouth  of  Coltunbia 
River.  The  maximiun  draft  of  boats  on  those 
sections  of  the  Columbia  River  is  four  and  one- 
half  feet.  The  Columbia  is  to  have  a  channel 
seven  feet  deep  between  Watchee  and  Kettle 
Falls,  a  distance  of  242  miles.  Pittsburgh  Land- 

ing, Idaho,  on  the  Snake  River,  is  216  miles 
from  its  mouth  and  is  being  improved  to  se- 

cure a  channel  five  feet  deep  to  Riparia,  68 
miles  above  its  outlet,  and  between  Riparia  and 
Lewiston.  a  distance  of  72  miles,  to  secure  a 
channel  nve  feet  deep  and  60  feet  wide,  though 
for  much  of  the  distance  the  channel  is  from 
240  to  700  feet  wide.  The  tonnage  through  the 
Dalles-Celilo  Canal  in  1917  was  57,718  tons. 
The  Willamette,  a  tributary  of  the  Columbia, 
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100  miles  from  the  sea.  is  to  have  an  improved 
channel  six  feet  deep  and  ISO  to  200  feel  wide 
from  Portland  to  Clackamas  Rapids.  11^ 
miles,  and  thence  a  channel  six  feet  deep  and 
100  feet  wide  to  Oregon  Ciiv,  one  and  one-half 
miles,  and  thence  a  channel  two  and  one-half 
to  three  and  one-half  feet  deep  to  Corvallis,  a 
distance  of  106  miles.  The  Willamette  Falls 
near  Oregon  City  are  overcome  by  a  canal,  four 
locks  and  a  dam.  The  locks  are  210  feet  long 
and  40  feet  wide»  with  six  feet  of  water  over 
mitre  sills  and  having  lifts  of  10^  feet.  The 
tonnage  through  it  in  1917  was  113,954  tons. 
The  mouth  of  the  Yamhill  River,  a  tributary  of 
the  Willamette,  42  miles  above  Portland,  was 
formerly  the  head  of  navigation,  but  loaded 
boats  now  ascend  as  far  as  Harrisburg  on*  the 
Willamette,  53  miles  above  Corvallis.  The 
Yamhill,  eight  miles  above  its  mouth,  has  a 
lock  210  feet  long  and  40  feet  wide,  with  four 
feet  of  water  over  the  mitre  sills  and  has  a  hit 
of  16  feet.  That  renders  that  river  navigable  to 
McMinnvillc,  18  miles  at)ove  its  mouth,  its 
tonnage  in  1917  was  2,032  tons.  Loaded  boats 
below  Oregon  City  are  of  five-feet  draft  and 
above  that  city  they  are  of  two-feet  draft.  The 
total  trafHc  transported  by  31  river  t)oats  in 
1917  was  491,901  tons.  The  Lewis  River, 
Washington,  a  tributary  of  the  Columbia,  26 
miles  below  Portland,  divides  three  and  three- 
quarters  miles  above  its  mouth  into  the  North 
Fork,  106  miles  long,  and  the  East  Fork,  36 
miles  lonfi[.  It  has  a  channel  six  feet  deep  and 
50  feet  wide  to  the  forks.  The  East  Fork  .has 
a  channel  four  feet  deep  and  50  feet  wide  to 
La  Centre,  a  distance  of  three  miles,  and  the 
North  Fork  has  a  similar  channel  from  its 
mouth  to  Woodland,  a  distance  of  three  and 
one-half  miles.  Both  La  Centre  and  Woodland 
have  terminals  publicly  owned.  In  1917  the 
traffic  on  both  forks  was  25,262  tons,  about  one- 
half  that  of  1916. 

The  Cowlitz  and  Gray  rivers,  Washington, 
both  tributaries  of  the  Columbia  River,  have 
been  improved  in  their  lower  reaches,  the  for- 

mer as  far  as  Toledo  and  the  latter  for  eight 
miles  above  its  mouth.  In  1917  the  tonnage 
on  the  former  was  310,992  tons  and  on  the  lat- 

ter 31,092  tons.  Willapa  Harbor  is  at  the 
motith  of  Willapa  River,  which  is  30  miles  long 
and  is  from  200  to  2.000  feet  wide  at  the  outlet 
of  the  harbor  into  the  ocean.  A  channel  24  feet 
deep  and  200  feet  wide  has  been  constructed 
from  Willapa  Bay  to  the  forks  of  the  river  at 
Raymond,  and  thence  up  the  South  Fork,  150 
feet  wide,  to  the  Cram  lumber  mill,  and  also 
from  Raymond  up  the  North  Fork,  250  to  350 
feet  wide,  to  12th  street.  The  entire  improve- 

ment extends  13^  miles.  The  harbor  is  equip- 
ped with  city  and  railway  wharves  open  to  the 

public  use.  In  1917  its  tonnage  was  5^.510 

tons.  Gray's  Harbor  at  the  mouth  of  the  Che- 
halis  River  is  17  miles  long  and  14  miles  wide 
and  has  a  channel  into  it  500  feet  wide  and  24 
feet  deep,  with  projecting  jetties,  on  the  south 
three  and  one-half  miles  long  and  on  the  north 
three  miles  long.  The  tonnage  at  that  port  in 
1917  was  455.957  tons.  The  Chehalis  River  has 
a  channel  18  feet  deep  at  low  water  and  200 
feet  wide  from  the  bay  to  Cosmopolis,  a  dis- 

tance of  15  miles,  and  thence  a  channel  six  feet 
deep  and  150  feet  wide  to  Montesano.  a  dis- 

tance of  eight  and  one-half  miles.     The  trattic 

on  that  river  in  1017  was  771,480  tons,  into 

Gray's  Hart)or  also  empties  the  Hoquiam  River, whose  channel  is  100  feet  wide  and  18  feet  deep 
for  a  distance  of  two  miles.  The  conupercc 
on  that  river  is  prin<!i pally  lumber. 

Puget  Sound  is  a  large  hay  in  the  western 
part  of  the  State  of  Washington  opening  out 
mto  the  Strait  of  Juan  de  Fuca.  It  has  many 
connecting  arms  and  extensions,  principally  to 
the  south  and  southwest  deep  waters.  Into  it 
flows  the  Skagit,  Snohomish,  Snuqualmie,  Sky- 
komish,  Stilapiamish,  Nooksak,  Pu>rallup  and 
Duwamish  nvers  and  connecting  navigable 
sloughs.  The  conditions  are  such  that  perma- 

nent results  are  not  obtainable  and  continuous 
dredging  is  necessary.  Large  vessels  may  navi- 

gate the  sound  proper,  but  only  vessels  of  six- 
feet  draft  can  navigate  its  in-flowing  streams. 

At  the  south  end  of  the  sound  is  Budd  Inlet. 
Upon  this  is  Olympia  Harbor,  which  has  a  chan- 

nel 250  feet  wide  and  12  feet  deep,  with  turn- 
ing basins  at  the  end  of  the  improvement  20 

feet  deep.  One  of  these  is  400  teet  wide  and 
800  feet  long.  The  draft  of  vessels  is  limited 
to  10  feet.  The  tonnage  of  that  port  in  1917 
was  283.472  tons.  Another  arm  of  Pnget 
Sound  is  Commencement  Bay,  four  miles  loo^ 
aud  two  and  one-half  miles  wide,  constittitinic 
Tacoma  Harbor.  That  has  one  channel  500 
feet  wide  and  25  feet  deep  to  11th  street  bndee, 
and  thence  18  feet  deep  to  14th  street  bridge, 
and  thence  from  500  to  200  feet  wide  and  15 
feet  deep  to  a  point  8,500  feet  from  the  en- 

trance. The  Puyallup  waterway  has  a  channel 
500  feet  wide  and  28  feet  deep  for  two-thirds 
of  a  mile.  That  is  at  the  outlel  of  PnyaUnp 
River.  The  tonnage  at  Tacoma  in  191/  was 
2,912,530  tons.  Lake  Washington  Canal  ex- 

tends from  the  lake  through  several  bays,  in- 
cluding Shilsholc,  Salmon,  Lake  Union  and 

Union  Bays  to  Fiigct  S6und  and  is  whoUy 
within  the  city  of  Seattle.  That  canal  has  a 
double  lock  760  feet  long  and  80  feet  wide  with 
26  feet  of  water  over  the  mitre  silb  and  m  fixed 
dam.  Below  the  locks  to  deep  water  in  Paget 
Sound,  a  distance  of  eight  miles,  the  channel 
is  300  feet  wide  and  30  feet  deep.  Wharves 
and  terminals  are  located  on  Salmon  Bay. 
Union  Bay  and  Lake  Washington.  The  tannage 
at  Seattle  in  1917  was  4^50.627  tons.  Snoiio- 
mish  River  has  a  channel  75  feet  wide  and 
eight  feet  deep  for  five  and  one-half  miles 
above*  its  mouth  into  the  Puget  Sotmd  and  its 
tonnage  in  J917  was  1,038^477  tons.  The  chan- 

nel of  Skagit  River,  150  miles  long  in  the 
United  States,  is  being  improved  nine  and  one- 
half  miles  above  its  mouth  across  Saratoga 
Passage.  The  draft  of  loaded  boats  is  limited 
to  three  feet.  Its  tonnage  in  1917  was  554,797 
tons.  Swinomish  Slou^,  11  iniles  k>ng  be- 

tween Saratoga  Passage  and  Padilla  Bay,  nas  a 
channel  100  teet  wide  and  four  feet  deep.  Its 
tonnage  in  1917  was  54,347  tons.  BeUinjEham 
Harl)or,  Washington,  is  an  arm  o£  Pcq;et 
Sound.  It  is  four  miles  long  and  two  iniks 
wide.  Through  its  outlet  is  the  Whatcom  Creek 
waterway,  363  feet  wide,  two-thirds  of  a  mile 
long  and  26  feet  deep  at  the  outer  end  and  18 
feet  deep  for  the  inner  one-quarter  niil<e  of  the 
improvement.  The  draft  of  loaded  Tcssds  was 
10  feet.  The  toimage  of  Bellingham  Harlur 
in  1917  was  434,340  tons.  The  channel  in  Flat- 

head Lake,  Monuna,  is  to  have  a  channel  100 
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feet  wide  and  six  feet  deep.  Poison  Bay  at 
its  southern  end  is  a  harbor  six  miles  long  and 
five  miles  wide.  Loaded  boats  there  were  lim- 

ited to  six-feet  draft. 
Alaska. —  Apoon  Mouth  is  the  most  east- 

erly outlet  of  the  Yukon  River  and  empties 
into  Pastol  Bay,  115  miles  south  of  Nome 
Harbor.  The  Yukon  is  navigable  for  river 
boats  of  five  and  one-quarter-feet  draft 
to  the  international  boundary,  a  distance  of 
1,500  miles.  Apoon  Mouth  has  been  improved 
for  seven  miles,  having  a  channel  from  150 
feet  wide  and  six  feet  deep  through  the  bars 
at  the  mouth.  Saint  Michael  Canal,  Alaska,  is 
a  salt-water  channel  18  miles  long,  100  feet 
wide  and  six  feet  deep  at  the  entrance  of  Saint 
Michael  Harbor.  That  canal  provides  a  shel- 

tered passage  for  river  boats  plying  between 
the  port  of  Saint  Michael  and  the  mouth  of 
the  Yukon  River.  The  tonnage  thereon  for 
the  year  1910  was  24,622  tons.  Nome  Harbor 
on  Norton  Sound  is  the  outlet  of  Snake  River, 
a  stream  20  miles  long.  The  harbor  is  pro- 

tected by  concrete  jetties  400  feet  long.  It  has 
a  basin  200  feet  wide,  250  feet  long  and  eight 
feet  deep.    Its  tonnage  in  1917  was  17,981  tons. 

Hawaii  and  Porto  Rico. —  Hawaii  has  Hono- 
lulu Harbor,  with  an  entrance  channel  400  feet 

wide,  3,000  feet  long*  and  35  feet  deep  at  mean 
law  water.  Since  the  opening  of  the  Panama 
Canal  Honolulu  has  become  a  port  of  call  for 
coal  and  fuel  oil.  It  has  22  wharves  and  piers. 
Its  tonnage  in  1917  was  2,037,424  tons.  Hawaii 
also  has  Kahului  Harbor  and  Hilo  Harbor,  both 
improved  to  a  depth  of  35  feet.  The  tonnage 
of  the  former  in  1917  was  228,853  tons,  and 
that  of  the  latter  was  357,406  tons.  San  Juan 
Harbor  in  Porto  Rico  has  an  improved  chan- 

nel 600  feet  wide  and  30  feet  deep  with  terminal 
facilities.    Its  tonnage  in  1917  was  756,350  tons. 

Cap€  Cod  and  Panama  Canals.-^  The  water- 
ways of  the  United  States  also  include  many 

channels  already  described  and  also  the  Cape 
Cod  and  Panama  canals.  The  former  extends 

from  Buzzard's  Bay  to  Cape  Cod  Bay.  It  is from  100  to  300  feet  wide  on  the  bottom  and 
was  originally  built  by  private  parties  and  may 
become  a  part  of  the  Intercoastal  Waterway 
from  Maine  to  Key  West.  It  is  to  be  acquired 
by  the  United  States  and  be  given  a  prism  30 
feet  deep,  with  a  minimum  width  of  200  feet. 
The  largest  of  the  government  owned  and  oper- 

ated canals  is  the  Panama  Ship  Canal,  approxi- 
mately 40  miles  long,  extending  from  Limon 

Bay  in  the  Atlantic  to  La  Boca  Bay  in  the  Paci- 
fic. Its  regulated  summit  level  is  between  82 

and  87  feet  above  sea-level.  The  difference  is 
due  to  the  variation  in  the  level  of  the  Chagres 
River.  That  level  is  reached  by  a  double  lock, 
each  lift  being  45  feet,  making  a  total  lift  of 
90  feet  at  the  Atlantic  end  of  the  canal  and  at 
the  Pacific  end  there  are  double  lift  locks  in  the 
Pedro-Miguel  section  and  a  single  lift  lock  be- 

low Lake  Miraflores.  Approximately  one-half 
of  its  length  is  throufi^  Gatun  Lake  and  Lake 
Miraflores,  natural  bodies  of  water,  thereby  ma- 

terially reducing  the  original  cost  of  that 
>\aterwav.  Its  locks  are  1,000  fe«t  long  and  110 
feet  wide.  The  canal  has  a  minimum  bottom 
width  of  300  feet,  but  an  average  width  of  649 
feet,  and  it  has  a  minimum  depth  of  41  feet. 

The  Waterways. —  There  are  other  water- 

ways not  mentioned  in  this  article  compris- 
ing interior  lakes  and  unimproved  rivers. 

The  foregoing  enumeration,  however,  of 
waterways  and  the  description  of  their 
channels  are  sufficient  to  indicate  their 
cxtensiveness  the  country  over  as  well  as 
their  importance  to  the  commerce  of  the  na- 

tion. Those  hereinbefore  mentioned  comprise 
thousands  of  miles  of  navigable  channeb.  In 
their  construction  and  maintenance,  the  govern- 

ment of  the  United  States  has  expended  hun- 
dreds of  millions  of  dollars.  Furthermore, 

some  States  and  many  commimities  have  con- 
tributed large  sums  toward  waterway  improve- 

ments. The  policy  of  co-operation  between  the 
general  government  and  the  States  and  com- 

mimities may  become  a  settled  policy  and  that 
governmental  aid  may  be  extended  only  when 
localities  advance  some  part  of  the  expense  of 
making  waterway  improvements.  That  policy 
has  been  adopted  in  some  European  countries 
and  has  been  recommended  by  one  or  more 
commissions  of  the  United  States. 

The  data  as  to  waterbome  tonna^  given  in 
this  article  are  chiefly  from  the  offiaal  records 
for  the  year  1917.  Over  most  waterways,  it 
was  not  as  voluminous  as  it  was  during  the 
preceding  four  years,  owing  to  the  abnormal 
conditions  prevailing  the  country  over,  in  conse- 

quence of  the  Great  War.  Much  of  the  com- 
merce of  the  coimtry  was  diverted  from  water- 
ways to  railways,  which  were  under  Federal 

control.  The  conditions  in  the  year  1918  were 
still  more  unfavorable  for  water  carriers  and 
the  waterbome  tonnage,  except  ocean  traffic,  the 
greatest  in  the  history  of  the  country,  was 
less  over  inland  waterways  than  it  was  in  1917. 

The  end  of  the  war  and  the  return  to 
normal  industrial  life  will  awaken  an  ever- 
increasing  demand  for  greater  facilities  of 
transportation.  The  waterways  of  the  coun- 

try will  furnish  those  facilities.  The  entire 
Atlantic,  Gulf  and  Pacific  coasts,  the  Great 
Lakes  and  the  interior  waterways  of  the  coun- 

try are  equipped  as  shown  in  this  article  to  do 
a  volume  of  transportation  unparalleled  at 
any  other  period  in  the  history  of  the  world. 

Bibliography. —  Various  United  States  Coast 
and  Geodetic  Survey  charts ;  various  reports  of 
the  Committee  on  Rivers  and  Harbors  of  the 
House  of  Representatives  of  the  United  States; 
many  Acts  of  Congress  of  the  United  States; 
the  Reports  of  the  Chief  of  Engineers  of  the 
United  States  army  for  the  years  1900-19;  Re- 

port of  Gen.  William  H.  Bixby,  Chief  of  Engfi- 
neers,  on  the  Intercoastal  Waterway  from  Maine 
to  Key  West ;  various  documents  of  the  House 
of  Representatives  of  the  United  States  on 
Waterway  Improvement  Projects;  Reports  of 
the  United  States  Commissioner  of  Corpora- 

tions on  Transportation  by  Water  in  the  United 
States  in  1909 ;  Reports  of  the  Mississippi  River 
Commission;  Reports  of  the  Ohio  River  Com- 

mission; Reports  of  the  New  York  State 
Waterways  Association ;  Reports  of  the  At- 

lantic Deeper  Waterways  Association;  Reports 
of  the  National  Rivers  and  Harbors  Congress; 
Reports  of  the  Tennessee  River  Improvement 
Association;  Proceedings  of  the  International 
Joint  Commission  on  Boundaxy  Waters ;  Report 
for  1912  of  the  International  Congress  of  Nav- 

igation; Reports  of  State  Engineers  of  various 
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States;  maps  and  charts  of  various  sections 
of  the  United  States;  reports  of  Municipal 
Harbor  Improvement  Commissions,  and  many 
other  records. 

Hknry  Wavland  Hnx, 

President  of  the  New  York  State  Waterway's 
Association,  author  of  the  articles  on  ̂ Ram^ 
fait*  and  ̂ Water  Supply*  in  this  Encyclofedia 
and  of  ̂ Waterways  and  Canal  Construction  in 
New  York* 
WATERWORKS,  systems  of  machinery 

and  engineering  structures,  employed  to  supply 
water  to  individual  manufacturing,  mining  and 
milling  plants,  and  to  municipalities,  for  domes- 

tic and  mdustrial  usi-s  and  for  irrigation.  Such 
systems  existed  during  very  early  periods  of 
history,  and  the  waterworks  of  ancient  Greece 
Carthage  and  Rome  may  be  readily  traced  ana 
studied  by  the  ruins  of  their  reservoirs  and 
masonry  aqueducts.  In  these  earlier  systems, 
gravity  was  depended  upon  for  the  delivery  of 
the  water,  but  force  pumps  were  introduced 
al)out  the  middle  of  the  16th  century,  and  ex- 

tended greatly  the  general  installation  and  use 
of  waterworks  systems.  The  waterworks  built 
at  London  Bridge  by  Peter  Maurice  1562  ai>pear 
to  be  the  first  on  record.  The  plant  consisted 
of  16  force  pumps,  each  17  inches  in  diameter, 
and  50  inches  long,  which  were  driven  by  a  cur- 

rent wheel,  and  raised  311,000  gallons  of  water 
per  day  to  a  reservoir  at  an  elevation  of  120 
feet  above  the  pumps,  and  from  which  the  water 
was  delivered  hy  gravity,  through  lead  pipes  to 
buildings  in  the  immediate  vicinity. 

In  the  United  States,  the  first  pumping  plant 
installed  to  provide  water  for  municipal  pur- 

poses was  that  at  Bethlehem,  Pa.,  about  1760. 
it  consisted  of  a  five-inch  wooden  force  pump, 
which  raised  water  to  a  height  of  70  feet 

through  pipes'  of  bored  hemlock  logs.  This 
was  replaced  in  1761  by  three  single-acting  iron 
pumps,  each  four  inches  in  diameter,  and  of 
18-incb  stroke,  operated  by  an  undershot 
water-wheel.  The  first  municipal  water-supply 
system  built  in  America,  however,  was  that  of 
Boston,  in  1652.  It  was  built  by  the  Water- 
Works  Company,  and  consisted  of  a  reservoir 
about  12  feet  square,  to  which  the  water  from 
springs  in  the  vicinity  was  conveyed  through 
woodcnpipes.  From  1652  up  to  the  close  of  the 
year  1800,  the  waterworks  plants  in  the  United 
States  numbered  16^  and  had  been  located  and 
liuilt  at  the  following  named  cities:  Boston, 
Mass.,  1652;  Bethlehem,  Pa.,  1754-61;  Provi- 

dence. R.  I.,  1772;  Geneva,  N.  Y.,  1787;  Ply- 
mouth, Mass.,  17%;  Salem,  Mass..  1795;  Hart- 

ford. Conn..  1797;  Portsmouth,  N.  H.,  1798; 
Worcester.  Mass.,  1798;  Albany.  N.  Y..  1798- 
09;  Peal)ody,  Mass.,  17*/);  New  York  City,  1799; 
Morristown,  N.  J.,  1799;  LNTichlmrR.  Va.,  1799; 

Winchester,  Va.,  1799-1800';  and  Nt  wark.  X.  J.. 1800.  With  the  exception  of  the  plants  at  Win- 
chester and  Morristown,  they  were  all  built  by 

private  concerns,  hut  passed  into  the  ownership 
of  the  respective  municipalities  from  time  to 
time  up  to  1860.  The  works  at  Winchester 
were  built  b>'  the  municipality,  and  those  at 
Morristown  were  built  by  a  private  concern  and 
still  remain  in  private  ownership.  Up  to  the 
present  time  (1019>  the  number  of  plants  in- 

stalled throughout  the  cciuntr\'  amounts  t«) 
nearly  4,000.  of  which  four-fifths  are  under 
municipal  control. 

A  clear  and  concise  consideration  of  the  sub- 

ject of  waterw;orks  may  be  facilitated 
ranging  the  various  requirements  nndcr 
general  headings  —  quality  of  the  water; « 
of   supply;   modes  of  distribution,  and 

policy'. 
Quality  expresses  the  fitness  of  the  wa 

the  special  purposes  for  which  it  mar 
quired.    A  good  Quality  of  water  is  cha 
ized  by  freedom  from  turbidity  and  cok 
pleasant  taste  and  odor,  and  undue  sen 
tamination. 

Taste  is  the  first  quality  to  be  satis 
drinking  water.    Even  a  perfectly  safe 
may  be  rejected  because  of  nauscatii 
This  may  often  be   remedied  by  d< 
chlorine  and  then  removing  the  chlo 
with  soditim  sulphite. 

Turbidity  is  a  condition  caused  by  d 
silt  suspended  in  the  water.    When  the 
of  supply  is  a  river,  this  condition  is  U: 
great  variation  according  to  the  amoa 
character  of  the  rainfall  over  the  wat< 
Hca\'y  rains  of  short  duration,  are  drau 
v.-ith  great  erosive  effect,  and  introduce  i 
flowing  rivers  vast  quantities  of  finely  i 
inorganic  matter.     Such  impurity,  how< 
more  offensive  than  harmful,  unless  tain 
the  system  frequently  or  in  large  quantiti 
is   removed  by  the  use  of  settling  n 
where  the  water  is  allowed  to  rest  and 
the  heavier  particles,  before  it  is  passed 
the  filter-beds  by  which  the  smaller  part<« 
removed.     (See  Watei  Supply).     Cok 
condition  more  offensive  to  the  tyt  than 
ful  to  the  health.     The  apparent  color 
turbidity  disappears  under  the  processes 
imentation  and  filtration,  but  true  oolo 
erally   due    to   infusion    of    vegetable   ( 
matter,  such  as  leaves*  firrsiss,  etc,  is  ma* 
difficult  to  remove. 

Odor  is  a  condition  which,  although  k 
quent,  is  much  more  objectionable  than  tv 
or  color.  As  a  rule  it  is  due  to  the  lil 
esses  of  minute  organisms,  and  is  remov 
a  considerable  degree  bj^  filtration.  I 
however,  persist  at  certain  times  in 
and  has  been  known  to  produce,  or  be  «« 
by  bowel  disturbances  among  small  cli 

Sewage  contamination  is  the  most  h 
of  all  the  various  forms  of  impurities 
or  artificial  that  a  water  supply  may  I 
jcctcd  to.  and  is  the  direct  cause  of  i 
of  typhoid  fever  and  various  troubit* 
intestines,  which  by  undermining  the  cc 
tion  reduces  its  power  of  resistance  to  otl 
eases.    The  water  may  be  somcv^'hat  puri 
filtration,  but  the  proper  remedy  is  to  i 
the  source  of  pollution.     Failing  this, 
much  polluted  water  may  be  made  reas 
safe  for  drinking  by  sterilization  with  cl 

The  quality  of  water  is  ascertained  b 
oils    kinds    of    analyses,    physical,    cl 
and  bacteriological.     Physical  analyses 
mt- rely  of  comparisons  of  tht  pven  sampl 
standard  solutions,  and  afford  data  reu 
temperature,  turbidity,  color  and  odor. 
ical  analyses  indicate  the  time  of  past  a 
natifvn  and  the  nature  of  its  origin  — an 
ve^retabie,    and    the    content    of   minera 

Bactcrioloirical  anal>'ses  are  principally 
ascertain  the  absence  or  presence  of  the  | 
which  cause  bad  taste  and  odor.    Such  i 
are  capable  cif  showing  the  ntmnber  aa< 
able  <iri?in  of  the  bacteria  present,  hut  i 



WATERWORKS 

tcTS  of  differentiation,  as  in  the  case  of  the 
typhoid  germ  from  the  harmless  water  bacteria, 
their  operation  is  quite  uncertain. 

The  results  obtained  by  any  set  of  analyses 
are  generally  interpreted  by  chemists  and  engfi- 
ncers  by  comparing  them  with  other  known, 
facts,  without  attempting  to  establish  a  system 
of  arbitrary  standards.  A  minimum  limit  of 
impurity,  however,  may  be  stated,  as  follows: 

(1)  The  best  authorities  consider  water  as 
unfit  for  drinking  purposes  when  100,000  parts 
of  the  Uguid  contain  more  than  three  parts  by 
weight  ot  mineral  matter  or  on^  part  by  weight 
of  dry  organic  matter,  before  it  has  been  sub- 

mitted to  precipitation,  or  when  it  holds  in  sus- 
pension more  than  one  part  by  weight  of  dry 

organic  matter  after  six  hours  of  perfect  repose 
in  a  reservoir, 

(2)  When  the  same  amount  of  liquid  con- 
tains in  solution  more  than  two  parts  by  weight 

of  organic  carbon,  or  three  parts  of  nitrates. 
(3)  If  it  exhibits  a  distinct  color  under  day- 

light when  placed  in  a  white  porcelain  dish,  to 
the  depth  of  one  inch. 

(4)  When  100,000  parts  of  the  liquid  con- 
tain more  than  two  parts  by  weight  of  a  salt  of 

any  metal  except  calcium,  magnesium,  potas- 
sium and  podium. 

(5)  When  100,000  parts  of  the  liquid  contain 
in  solution,  suspension,  or  chemical  combina- 

tion, more  than  0.5  part  of  arsenic. 
(6)  When  100,000  parts  of  the  liquid,  after 

the  addition  of  sulphuric  acid,  contain  more 
than  one  part  by  w^ht  of  free  chlorine. 

(7)  When  100,000  parts  contain  more  than 
one  part  by  weight  of  sulphur  in  the  form  of 
su^)huretted  hydrogen,  or  a  soluble  sulphuret. 

(8)  When  100,000  parts  of  the  liquid  holds 
in  suspension  more  than  0.5  part  of  petroleum 
or  hydrocarbon,  or  exhibits  a  film  of  the  same 
tipcHi  its  surface. 

(9)  When  the  acidity  is  greater  than  that 
produced  by  two  parts  by  weight  of  hydrochlo- 

ric acid  to  1,000  parts  of  distilled  water. 
(10)  When  the  alkalinity  is  greater  than 

that  produced  by  adding  one  part  by  weight  of 
cansuc  soda  to  1,000  parts  of  distilled  water. 

(11)  When  10  cubic  centimeters  of  water 
contain  more  than  1(X)  hannless  bacteria.  This 
is  the  requirement  of  the  government  for  water 
served  on  railroad  trains  in  interstate  com- 

merce, and  is  adopted  by  all  4x)ttlers  of  table 
waters. 

In  general,  a  large  percentage  of  chlorine 
and  nitrates,  together  with  the  presence  of 
Bacillus  colt  communis,  an  organism  originating 
in  large  quantities  in  the  human  intestines,  indi- 

cate sewage  contamination. 
A  very  simple  but  reliable  test  for  sewage 

contamination  was  suggested  by  Heisch.  To 
half  a  pint  of  the  suspected  water  placed  in  a 
clear  colorless  glass-stoppered  bottle,  add  a  few 
grains  of  the  best  white  lump-sugar,  and  expose 
the  bottle  freely  to  daylight  in  the  window  of  a 
warm  room  for  a  week  or  10  da^s.  If  the 
water  remains  clear  it  tnay  be  considered  safe, 
but  if  it  become  turbid,  it  is  open  to  grave  sus- 

picion of  sewage  contamination. 
Turbidity  or  a  precipitate  which  follows 

upon  the  addition  of  baryta  water  indicates  the 
presence  of  carbonic  acid;  chloride  of  barium 
is  used  in  the  same  way  as  a  test  for  sulphates ; 
nitrate   of   9ilver  fpr  cblprides;   Q7»hX^  of 

ammonia  for  lime  salts;  sulphide  of  hydrogen, 
slightly  acid,  for  salts  of  antimony,  arsenic, 
bismuth,  calcium,  copper,  gold,  lead,  mercury, 
platinum,  silver  and  Un  \  an  alkaline  (by  ammo- 

nia) solution  of  sulphide  of  ammomum,  for 
salts  of  aluminum,  chromium,  cobalt,  iron, 
manganese,  nickel  and  zinc.  Chloride  of  gold 
or  mercury  and  the  sulphate  of  zinc  are  the 
reagents  for  organic  matter. 

Hardness  of  water  is  a  quality  that  bears 
chiefly  upon  its  use  for  boilers  and  for  laundry 
purposes.  The  hardening  impurities  are  P^n- 
cipally  the  salts  of  lime  and  magnesia.  Their 
carbonates  produce  temporary  hardness  which 
may  be  removed  by  boiling,  when  the  carbonic 
acid  is  dissipated  and  the  insoluble  bases  are 
deposited  as  incrustations  on  the  bottoms  of  the 
kettles  and  'boilers.  The  carbonates  are  less 
troublesome  to  the  human  constitution  than  to 
steam  users,  but  the  sulphates^  chlorides  and 
nitrates  of  lime  cannot  be  dissipated  by  ordinary 
boiling  and  are  productive  of  what  is  known  as 
permanent  hardness.  Ordinarily  (pure  water 
can  take  up  only  about  two  grains  of  carbonate 
of  lime  per  imperial  gallon  of  70,(X)0  grains, 
but  when  carbonic  acid  is  present,  that  amount 
of  water  will  dissolve  as  much  as  20  grains  of 
the  carbonate.  The  degree  of  hardness  is  esti- 

mated according  to  the  number  of  grains  of 
soap  the  solution  is  capable  of  neutralizing. 
Thus,  one,  two  and  three  degrees  of  hardness 
represent  the  neutralization  of  10,  20  and  30 
grains  of  soap,  respectively.  The  amount  of 
waste,  in  the  wear  of  clothes  and  soap,  and  the 
destruction  of  many  valuable  food  properties  by 
the  use  of  hard  water  is  not  fully  appreciated 
by  the  general  public.  It  is  safe  to  state  that 
tne  money  value  of  that  waste  far  exceeds  the 
cost  that  would  supply  an  abundance  of  water 
for  domestic  purposes  from  a  source  free  from 
impurities. 

Systematic  processes  for  softening  water 
have  been  employed  in  the  United  States,  prin- 

cipally in  connection  with  manufacturing 
plants.  The  first  process  was  invented  by  Prof. 
Thomas  Clark,  of  Aberdeen,  Scotland,  in  1841, 
and  consists  of  mixing  the  water  supply  with 
Ume  water  or  milk  of  lime^  and  allowing  it  to 
subside  for  a  period  ranging  from  12  to  24 
hours,  when  the  water  is  drawn  off  while  the 
precipitate  is  left  behind.  The  first  softening 
plant  in  connection  with  a  municipal  water  sup- 

ply in  America  is  that  connected  with  the  water- 
works of  the  city  of  Winnipeg,  Monit9ba.  The 

source  of  supply  is  a  number  of  artesian  wells, 
and  the  water  obtained  is  very  hard.  The 
softening  process  employed  is  a  modification  of 
that  of  Clark,  and  includes  a  variety  of  set- 

tling and  filtering  devices,  into  which  the  water 
is  pumped  and  mixed  with  the  lime  solutions 
and  then  drawn  off  and  distributed  by  direct 
pressure  pumping  into  the  mains.  Its  working 
provides  a  water  more  beneficial  to  the  health, 
and  better  for  domestic  purposes,  than  that  of 

the  Red  River,  which  formed  the 'original  water 
supply  of  the  city.     (See  Water  Softening). 

While  boiling  is  a  very  cheap  and  thoroughly 
effective  process  of  purifying  water,  and  ma^  be 
used  by  householders  in  general,  distillation, 
owing  to  its  expense,  may  be  employed  only  in 
special  cases,  in  connection  with  artificial  ice 
plants,  the  conversion  of  salt  water  into  fresh 
w^^ter  at  sea,  and  in  the  various  industrial  arts. 
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It  will  he  noted,  however,  that  both  tx)iled  and 
distilled  water  are  unpalatable  unless  aerated 
before  used  for  drinking. 

Sources  of  water  supply  will  be  found  exten- 
sively treated  under  that  title.  In  a  general  way, 

the  origin  of  all  sources  is  the  atmosphere.  It  is 
a  simplf  matter  to  trace  the  course  of  the  water 
from  the  clouds  in  the  form  of  rain  to  the  rivu- 

lets which  form  the  feeders  to  the  lakes  and 
rivers,  and  which,  percolating  through  the 
porous  rocks  and  earth,  issue  as  'Sparkhn^ 
springs  along  the  valleys.  Some  special  sug- 

gestions, however,  rilaiivc  to  the  selection  of  a 
potable  water  is  advisable  in  this  connection. 
In  the  open  country  water  reaches  the  ground 
in  a  fairly  pure  condition  and  by  selecting  a 
site  isolated  from  the  drainage  of  barnyards, 
house  sewerage  and  fertilized  gardens,  an  ex- 

cellent quality  of  water  may  be  obtained  from 
a  well.  Extending  the  application  to  where  the 
supply  is  for  the  use  of  a  commimity.  town  or 
smaJl  city,  subterranean  reservoirs  in  which 
the  great  rain  percolations  are  stored  np,  may 
be  tapped  by  artesian  wells  and  furnish  an  in- 

exhaustible supply  of  pure  water.  In  boring 
these  wells,  however,  a  thorough  knowledge  of 
the  geological  structure  of  the  region  is  im- 

portant (see  Artesian  Wells),  in  order  to 
avoid  unsuccessful  and  costly  boring  operations, 
as  well  as  to  obtain  a  suilicient  quantity  of 
water  free  from  sub-surface  impurities.  Waters 
percolating  through  or  over  the  cre>4ces  of 
granite,  gneiss,  serpentine,  trappean,  mica-slate 
or  silicious  sandstone  and  drift  formations,  are 
usually  quite  pure,  since  the  disintegrations  of 
such  formations  are  not  soluble  in  pure  water. 
On  the  other  hand,  limestones  and  chalks  im- 

part objectionable  qualities.  Carboniferous 
rocks  are  often  composed  largely  of  mineral 
salts  and  the  water  penetrating  such  strata  are 
of  a  briny  nature  and  are  wholly  unfit  for  do- 

mestic use.  This  is  the  case  in  the  Kanawha 
Valley  and  in  some  parts  of  Ohio.  West  Vir- 

ginia and  the  State  of  New  York.  In  the 
bituminous  limestones  of  the  oil  regions  of 
Pennsylvania,  the  waters  passing  through  those 
strata  are  saturated  with  petroleum  compounds, 
while  the  dark  waters  issuing  from  the  sulphur- 

ous rocks  of  die  Niagara  group  of  the  Ontario 
geological  division  carry  a  high  percentage  of 
sulphuretted  hydrogen. 

As  the  municipality  requiring  the  water  in- 
creases in  size,  the  quantity  obtainable  fronr.  a 

source  of  supply  becomes  more  and  more  im- 
portant. The  per  capita  consumption  varies 

greatly  and  very  often  quite  unexplainably.  See 
Water  Supply. 

In  the  ancient  cities  of  Jerusalem,  Rome. 
Byzantium  and  Alexandria,  the  consumption 
amounted  to  300  gallons  per  capita,  daily. 

In  1870,  the  water  consumed  by  the  principal 
European  cities,  in  gallons  per  capita,  was  as 
follow  <  London  29,  Liverpool  27.  Glasgow  40. 
Paris  ,V),  Marseilles  40.  Genoa  30.  Geneva  16. 
Madrid  16.  and  Berlin  18.  On  the  other  hand, 
it  iv  not  an  unusual  thing  to  find  American  citicN 
consuming  all  the  way  up  to  300  gallons  per 
ca|)ita.  the  largest  consumption  being  in  the 
irrigation  di^trirts  and  in  manufacturing  towns. 
Without  doubt,  a  great  amount  of  the  water  in 
such  cases  is  really  wasted,  but  American 
hydraulic  engineers  in  planning  for  a  water 
supply  under  the  present  conditions,  calculate 

upon  the  basis  of  a  consumptior  of  100 
per  capita,  with  provisions  to  meet 
demand  in  the  near  future. 

A  fair  average  daily  consumption  mav 
proximately  estimated  as  follows,  in  gaUi 
capita,  on  a  basis  oi  total  popuUtiun :    I 
dinar>'  domestic  purposes,  20  gallons ;  f 
vate  stables,  including  carriage  washing, 
loub;  commercial  and  manufacturing  mi 
16  gallons ;  fountains,  drinking  and  or 
10  gallons;  fire  protection.  0.2  gallon, 
hose   and   sprinkling   of   streets  and 
grounds,  during  the  four  or  Ave  driest 
of  the  year,  10  gallons;  waste  to  prev< 
free;^ing   of   water   in   the   service  pip 
house   nxtures   in   northern  cities,   aori 
three  coldest  months  of  the  years^  10 
and  waste  by  leakage,  and  for  flushii 
10  gallons;  a  total  of  aUmt  80  ga 
actual  domestic  consumption  has  bet;u 
by   meters   to   range    from    eight    gallo 
capita    in    a    one- family    apartment    wit 
bath  and  one  toilet,  to  46  gallons  per 
in  a  crowded  boarding  house. 

Thus  for  the  larger  cities,  the  selccttc 
source  of  supply  passes  from  wells  and 
to  the  lar^e  ponds  and  lakes.     ImporU 
amples   or    such    are    found   in    the   a\ 
Chicago    and    Milwaukee,   "which    dran 
supply  from  Lake  Michigan,  and  Gevela 
Burtalo.  from  Lake  Erie.     In  the  ma  jo 
cases  the  principal  cities  of  the  world 
their  water  from  rivers,  although  a  great 
as  in  the  case  of  New  York,  which  dr 
supply    from    Croton   l^ke    and    the    ! 
watershed  of  the  Catskills,  have  adopt! 
tain  natural  basins  and  converted  them  I 
ficial  means,  such  as  dams,  etc,  into 
reservoirs,  fed  solely  by  the  rainfall  v^ 
drainage  area.    In  such  cases  the  principa 
of  delivering  the  supply  at  the  ooint  o 
sumption    is    by    gravity,    thro 
(9.V.),  connecting  the  source  of  :<up] 
distributing  mains.     Intermediate  si^r 
tling  filterinf^  reservoirs  mav  be  em| 
connection  with  the  source  of  supply  to 
izc    the    conditions    of    turbidity,    colvi 
inherent    to    surface    waters,    while    au 
pumping  stations  may  be  built  and  open 
connection  with  standpipes  if  any  part 
area  using  the  water  happens  to  he  nighi 
the  level  of  the  source  of  supply.    See 

On   the  other  hand,   when   a   river 
source  of   supply,   its   natural   position 
lowest  part  of  the  valleys  compels  the  eh 
of  its  waters  before  delivery  to  the  coi 
This  is  accompKshed  by  pumping  planU 
raise  the  water  into  reservoirs  or  st: 
from  which  it  is  distributed  hy  graviij 
may   be   pumped   direct    into   the    distri 
mains  and   thence  into   the  service  pip 
either   case,   in  pbnning   a    system  of 
work's  it  is  essential  that  proper  proi 
made  to  insure  a  pressure  of  delivery 
constant  and  adequate  to  supply  the  ccki 
tion  per  capita  for  all  domestic  and  ind 
purposes,  and  of  sufficient  power  to  thn 
streams  over  the  tops   of  ordinary  hni 
A  combination  of  the  gravity  and  pumn 
tcnis  is  employed  by  the  city  of   Wi 
From  the  (ireat  Falls  of  the  Potomac.  » 
several  miles  west  of  the  city,  the  water 
veyed  through  a  conduit  to  receiving  re^ 
on  the  heights  adjacent  to  the  cit>-  and  1 
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period  of  subsidence,  is  passed  into  the  distrib- uting reservoirs  and  thence  to  the  service 
mains.  Certain  portions  in  the  northwestern 
and  northeastern  parts  of  the  city  being  higher 
than  the  receiving  reservoir,  pumping  stations 
connecting  with  the  distributing  mains  pump  the 
water  into  standpipes  in  the  elevated  sections, 
from*  which  it  is  delivered  to  the  consumers 
by  gravity.  As  a  rule,  the  cost  of  establishing 
pumpixig  systems  to  lift  the  water  from  the 
river  from  a  point  near  at  hand  to  the  stand- 
pipes,  is  far  less  than  that  of  building  the  neces- 

sary aqueducts  to  conduct  the  water  from  a 
point  on  the  river  a  sufficient  distance  beyond 
to  insure  the  required  head  or  pressure.  In  the 
case  of  Washington,  however,  the  arrangement 
is  practically  necessary  since  the  sewage  of  the 
city  flows  into  the  river  in  the  immediate  vicin- 

ity, and  the  current  of  the  river  itself  is  af- 
fected by  the  ebb  and  flow  of  the  tide  to  some 

distance  above  the  city,  so  that  the  water  imme- 
diately at  hand  is  in  a  polluted  condition.  In 

this  connection  it  may  be  mentioned  that  but  a 
very  small  numiber  of  American  cities  are  for- 

tunate enough  to  obtain  an  abundant  supply  of 
water  chrectly  from  natural  sources  sufAaently 
transparent  and  limpid  for  domestic  purposes. 
The  great  majority  are  compelled  to  resort  to 
artificial  means  of  various  kinds,  such  as  storage 
and  settling  reservoirs,  filter  beds,  sterilizing 
basins,  and  pumping  plants,  to  insure  the  purity 
and  quantity  required.  In  the  light  of  the  pres- 

ent knowledge  of  the  ease  with  which  water  of 
a  considerable  degree  of  pollution  may  be  steril- 

ized with  chlorine,  no  water-supply  plant  is 
complete  without  this  cheap  safeguard 

The  character  of  ̂ pumping  plants*  varies  ac- 
cording to  the  source  and  mode  of  supply,  the 

motive  power  employed  and  the  working  pres- 
sure on  the  pumps.  In  connection  with  the 

source  and  mode  of  supply,  such  plants  are  ar- 
langed  for  direct  pumping,  or  for  pumping  into 
a  reservoir.  Direct  pumping  plants  are  liable  to 
be  affected  by  great  and  sudden  changes  in 
worHng  pressure  and,  therefore,  require  ma- 

chinery cabbie  of  responding  quickly  to  such 
changes,  Tnth  strong  and  simple  working  parts 
automatically  regulated  under  variable  speeds. 
On  the  other  hand,  sintre  the  machinery  em- 

ployed to  pump  into  a  reservoir  works  against 
an  almost  constant  head  or  pressure,  at  a  prac- 

tically uniform-  rate  of  speed,  a  much  greater 
latitude  is  presented  in  the  economy  of  design 
and  operation. 

As  a  general  rule,  when  the  source  of  supply 
is  more  than  25  feet  below  the  surface  of  the 
earth,  economy  in  the  matter  of  excavations  and 
foundations  compels  the  use  of  some  form  of  a 
vertical  rather  than  a  horizontal  pump.  If  the 
well  is  verv  deep  two  sets  of  pumps,  one  at  the 
bottom  and  one  at  the  surface,  may  be  employed, 
or  l>y  the  use  of  the  air  lift,  the  motive  power 
may  be  kept  at  the  surface  of  the  ground.  On 
the  other  hand,  when  the  water  has  to  be 
pumped  from  a  river  to  a  settling  reservoir  for 
purification,  and  then  repumped  into  the  dis- 

tributing mains,  under  conditions  involving  a 
comparatively  low  lift,  some  form  of  horizontal 
or  centrifugal  pump  is  the  most  suitable.  See 
Pumps  and  Pumping  Machinery. 

Relative  to  motive  power  for  the  pumping 
plant,  it  is  evident  that  water  power,  when  it 
can  be  obtained  in  a  sufficient  amount,  is  the 

ideal  source  of  energy,  since  it  is  generally  in- 
exhaustible and  always  cheap.  If.  however,  it 

cannot  be  obtained  during  the  whole  year,  it 
may  be  supplemented  by  steam  or  electric  power, 
or  by  a  system  of  storage  reservoirs  arranged 
to  equalize  the  flow  of  the  stream  under  the 
varying  conditions  of  wet  and  dry  seasons.  The 
employment  of  steam,  electric  and  compressed 
sur  power  to  operate  pumping  plants  depends  to 
a  great  extent  upon  the  cost  of  fuel  used. 
When  the  pumping  plants  are  situated  at  points 
far  from  the  fuel  supply,  they  may  be  op- 

erated frugally,  within  the  limits  of  eco- 
nomical electric  power  transmission,  by 

power,  derived  from  dynamos  driven  by 
steam-engines  or  the  energy  of  waterfalls. 
The  high-pressure  hydraulic  pumps  are 
exceptionally  economical  and  efficient  wlure  suf- 

ficient head  is  available.  Compressed  air  may 
be  used  to  operate  small  plants  located  at  a 
distance  from  the  main  plant,  and  also  to  oper- 

ate air  lifts  where  deep  wells  are  the  source  of 
supply,  while  oil  and  gas  engines  are  the  most 
economical  for  operating  isolated  secondary 
pumping  plants  in  large  cities,  or  the  main 
pumps  of  small  towns  and  villages.  It  is  a  fact, 
however,  that  in  a  majority  of  the  waterworks 
throughout  the  world,  steam  is  the  motive  power 
employed,  the  pumping  engine  usually  combining 
the  motive  power  and  pump  action  in  one  ma- 

chine. They  are  of  several  different  types,  and 
the  adoption  of  any  particular  one  depends  j^rac- 
tically  on  the  cost  of  the  fuel  used.  When  that 
cost  is  great,  high  duty  engines,  although  more 
expensive  in  design  and  construction,  but  capa- 

ble of  performing  a  relatively  larger  amount  of 
work  with  a  small  amount  of  fuel,  are  adopted. 
See  Pumps  and  Pumping  Machinery. 

For  specific  information  on  the  construction 
of  reservoirs,  filter  beds,  tanks  and  standpipes 
see  Water  Supply. 

Standpipes  placed  upon  the  force  mains  are 
employed  by  several  American  cities,  whose 
reservoirs  are  distant  from  their  pumping  sta- 

tions to  equalize  the  resistance  against  the 
pumps.  Those  at  Louisville,  Milwaukee  and 
Saint  Louis  are  examples.  Other  cities,  such 
as  Chicago  and  Toledo,  where  proper  reservoir 
sites  are  unattainable,  use  open-topped  stand- 
pipes  of  considerable  height,  ranging  from  150 
to  275  feet.  They  serve  as  partial  substitutes 
for  relief  valves  acting  in  conjunction  with  tall 
air  chambers.  In  the  standpipes  the  surface 
of  the  water  risc^  and  falls  according  to  the 
rate  of  delivery  into  them  by  the  pumps  and  the 
rate  of  draft  when  the  main  over  which  they  are 
flace  is  connected  with  the  distributing  system. 
n  northern  cities  they  have  to  be  housed  to  pre- 

vent the  water  from  freezing  during  the  winter. 
The  water  obtained  by  any  of  the  methods 

already  described  is  supplied  to  the  consumers 
b^  distributing  systems  comprising  the  various 
kinds  of  mains,  service  pipes,  house  fixtures, 
valves  and  hydrants  which  control  the  flow  and 
the  delivery  of  the  water,  while  various  kinds 
of  meters  record  the  amount  consumed  and  af- 

ford a  basis  for  taxation.  See  Water  Meters. 
Such  systems  usually  consist  of  one  or  more 

trunk  mains  from  which  numerous  branch 
pipes,  continually  diminishing  in  size,  lead 
under  the  surface  of  the  streets  and  connect 
with  the  various  buildings.  The  mains  are 
usually  of  cast  iron,  although  wooden  pipes  have 
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lHH*n  and  arc  even  at  the  present  time  used  under 
certain  conditions.  Under  a  direct  pressure  sys- 

tem, when  the  water  is  pumped  throu}?h  such  a 
pipe  it  is  called  a  force  main.  Originally  they 
were  of  wrought  iron,  Imt  proving  unreliable 
were  superseded  by  cast  iron  and  finally  by  those 
of  riveted  steel.    See  Pipe,  Manufactube  of. 

The  size  of  trunk  mains  depends  upon  the 
required  volume  and  velocity  of  the  water  con- 
vcytd  and  vary  from  48  to  72  inches  in  diame- 

ter. Pipes  leading  to  fire  hydrants  should  not 
be  less  than  four  inches  in  diameter,  and  when 
of  that  size  should  be  restricted  to  lenprths  not 
exceeding  three  or  four  hundred  feet  and  lead- 

ing to  a  sin^rlc  hydrant.  Service  pipes  are 
usually  of  lead  or  wrought  iron.  Lead  pipes, 
although  more  expensive,  are  preferable  on 
account  of  their  flexibility,  smooth  interior  sur- 

face, great  durability  and  relative  non-corrosive- 
ness.  Plain  wrought-iron  and  galvanized-iron 
pipe  corrodes  so  rapidly  that  it  is  unfit  for  use 
unless  coated  both  inside  and  outside  by  as- 
phaltum  or  varnish  of  some  kind.  Various  sub- 

stances have  been  applied  for  that  purpose  from 
time  to  time,  while  interior  linings  of  cement 
have  been  used  extensively;  but  the  present 
practice  is  confined  to  the  application  of  an 
asphaltum  bath,  with  perhaps  the  most  satisfac- 

tory results  obtainable.  It  consists  simply  of  a 
mixture  of  coal  tar  and  asphaltum  in  propor- 

tions that  will  give  a  coating  non-brittle  at  the 
freezing  point. 

Valves  are  employed  to  control  the  water 
as  it  flows  into  the  mains  and  from  them  into 
the  service  pipes.  Pipes  are  always  liable  to 
accident  through  excavations  for  buildings, 
sewers,  electric  conduits,  overflows  and  quick- 

sand and  clay  slides.  It  is  also  very  often 
necessary  to  shut  off  the  water  when  new  hy- 

drants arc  attached,  or  when  large  pipe  con- 
nections or  repairs  are  made.  Under  such  cir- 

cum>iances  means  to  maintain  a  constant  supply 
at  and  beyond  the  points  involved  are  best  ol)- 
taincd  by  a  duplicate  arrangement  of  sub-mains 
in  parallel  lines  at  several  squares  distance, 
joined  across  by  a  system  of  smaller  service 
mains,  so  that  there  are  always  at  least  two 
lines  of  sub-mains  around  any  given  point. 
Under  such  conditions  stop-valves  may  be  used 
with  advantage  to  shut  ofT  the  water  from  a 
particular  point  without  cutting  off  the  supply 
from  what  mav  be  a  large  territor>'  lying  be- 

yond. Stop-valves  are  made  in  a  great  variety 
of  forms,  but  the  best  have  double  self-adjusting 
discs,  with  the  seats  slightly  divergent,  j^o  that 
the  pressure  of  the  screws  sets  the  valve-discs 
snug  upon  the  seats.  They  arc  usually  located 
on  the  mains  under  some  unvarying  systrm  as. 
nn  the  property  line  of  the  block  and  five  feet 
from  ine  curb,  on  the  southwest  comers 
«»f  street  intersections.  Thus  they  may  bo. 
readily  found  in  ra^^e  of  accident  when  hid- 

den by  n  rftvf-r  of  frozen  earth,  snow,  or 
other  di'bris.  Hlow-ofT  and  waste  valves  are 
attached  to  pipes  laid  upon  undulating  ground, 
and  are  U'^ed  to  1bi«ih  out  the  sediment  deposited 
by  the  water,  in  the  principal  depressions  of 
mains  and  sub-main*.  Their  diameter*  are 
usually  aliout  one-half  that  of  the  mains  from 
which  they  branch  and  tbey  may  lie  led  into 
sewers  or  wherever  the  waste  ^^Titer  may  be 
disposed  of.  Valvrs  commonly  known  as  cor- 

poration cocks  regulate  the  flow  into  the  houses 
and  are  usually  set  in  the  sidewalk  near  the 

curb.  Check- valves  act  against  a  backward  flow 
of  water  and  are  useful  on  force  mains  to  pro- 

tect the  meters  against  hack  pressure,  while 
reducing- valves  are  employed  to  relieve  de- 

pressed areas  of  a  city  from  excessive  pres«urr 
where  an  effective  division  into  higli  and  low 
service  is  impracticable.  They  operate  auto- 

matically, under  the  hydraulic  pressure  in  the 
mains  in  which  they  are  located,  while  the  other 
forms  are  operated  by  hand  or  may  be  operated 
by  electrical  connections.  Valves  are  expensive 
contrivances,  and  the  cost  of  the  larger  sizes 

may  be  often  reduced  -by  the  application  of  the 
Venturi  principle,  the  lar^r  pipes  being  grad- 

ually contracted  to  the  size  of  a  small  valve, 
and  then  gradually  increased  to  the  original 
size  without  much  loss  of  pressure. 

Hv'drants  are  valves  used  for  fire-fighting 
and  flushing  purposes,  hi  post  or  fire-hydrants, 
a  vertical  tulie  extends  from  the  valve  to  a  cer- 

tain height  above  the  ground.  Thev  are  usually 
set  on  a  branch  ]upe,  at  or  near  the  curb  line, 
and  may  be  provided  with  from  one  to  four 
nozzles,  according  to  the  capacity  of  the  semce 
mains,  for  the  attachment  of  fire-hose.  They 
are  made  in  an  innumerable  variety  of  patterns: 
a  first-class  hydrant  however,  consists  of  a 
frost  case  that  is  free  to  move  up  and  down  as 
the  ground  expands  and  contracts  tuider  var>'- 
ing  temperatures,  without  straining  the  hydrant 
Itase;  a  waste-valve  that  will  drain  the  hydrant 
effectually  as  soon  as  the  main  valve  is  dosed 
and  which  will  close  automatically  as  soon 
as  the  main-valve  begins  to  open;  a  main- 
valve  that  is  positively  ti^t,  which  if  it 
closes  *with*  the  pressure  will  be  free  of  any 
slack  motion  of  its  stem-  and  thus  prevent  a 
severe  water-ram  at  the  moment  it  is  closed; 
a  screw  motion  of  the  valves  requiring  at  least 
10  complete  revolutions  before  the  valves  are 
seated,  thus  insuring  a  slow  closing  and  pre- 

venting the  excessive  shock  and  strain  on  the 
valves  of  an  entire  system  that  may  result 
from  a  water-ram  caused  by  the  simultaneous 
closing  of  several  hydrants.  A  stop-valve  is 
usually  placed  )>etween  the  main  and  the  hv- 
drant,  so  that  the  latter  may  be  repaired  witn- 
out  shutting  off  the  flow  through  the  mains 
Hydrants  should  not  be  placed  more  than  500 
feet  apart,  while  in  a  closely  built  business 

district  they  may  be  placed  at  veo'  near  in- 
ter\'als. 

Waste  by  leakage  from  the  mains  and  poorly 
constructed  flushing  devices  varies  from  five 
gallons  upward  per  capita,  and  its  reduction  to 
a  minimum  is  essential  to  the  econotnical  opera- 

tion of  an^'  system  of  waterworks,  but  it  u 
especially  important  when  the  service  is  b^ 
pumping,  for  the  cost  of  pumping  the  waste  is 
proportionally  equal  to  that  which  is  actuafly 
used.  This  is  true  also  when  the  source  of 
supply  is  distant  and  the  purity  of  the  water 
depends  upon  the  conservation  of  its  quantitv. 
This  can  only  be  accomplished  by  careful  worx- 
manship  in  the  construction  of  the  plant;  care- 

ful pipe  layinp;  the  use  of  hi^rh-grade.  self- 
closing  plumbing  fixtures,  especially  those  de- 

vice* ii^ed  for  flushing:  water-closets  and  the 
installation  of  meters  not  onlv  to  detect  leak* 
and  other  ran«es  of  waste  in  tlhe  houses,  but  to 
form  the  ba«its  for  charpes  against  the  con- 

sumer and  compel  carefulness  on  his  pan.  This, 
however,  brings  the  matter  to  a  point  where  it 
is  necessary  to  harmonize  good  practice  with 
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public  policy.  The  details  of  district  meter  sys- 
tems and  the  inspection  of  service  pipes  are 

minor  problems  as  compared  with  the  equitable 
adjustment  of  water  rates  according*  to  the 
various  classes  of  consumers.  In  general,  al- 

though the  district  plan  is  !)Ut  a  poor  com- 
petitor of  the  house  meter  system,  it  has  pro- 
duced good  results  in  controlling  waste  and 

detecting  leaks  whenever  it  has  been  employed. 
See  Hydrauucs;  Hydrostatics. 

Bibliography. —  Flinn,  A.  D.,  ̂ Waterworks 
Handbook)  (New  York  1916)  ;  Folwell.  A.  P., 
*  Water-Supply  Engineering*  (New  York 
1917)  ;  Rideal,  S.,  and  E.  K.,  < Water  Supplies: 
their  Purification,  Filtration  and  Sterilization* 
(London  1914);  Tumeaure,  F.  E.,  and  Russell, 
H.  L.,  < Public  Water  Supples:  Requirements, 
Resources,  and  the  Construction  of  Works* 
(New  York  1913)  ;  Uren,  F.  C,  < Waterworks 
Engineering^  (Bristol  1914) ;  Wegmann,  E., 
Conveyance  and  Distribution  of  Water  for 
Water  Supply>   (New  York  1918). 

WATIB,  Stand,  Cherokee  Indian  leader  and 
soldier:  b.  Oo-yoo-ge-lo-gi,  near  the  present 
town  of  Rome,  Ga.,  about  1806;  d.  2  Sept.  1871. 
His  father,  Oo-wa-tie,  was  a  Cherokee  of  pure 
Indian  blood  and  his  mother  was  the  child  of 
a  white  father  and  a  Cherokee  mother.  His 
given  name  was  Degataga,  which,  rendered 
into  English,  signified  ̂ standing  together,*^ 
whence  came  his  English  given  name,  Stand. 
His  surname  was  a  contraction  of  his  father's 
raven  name.  Elias  Boudinot,  known  also  as 
Buck  Watie,  was  an  elder  brother  of  Stand 

Watic.  Major  Ridge  was  his  uncle.  In  com- mon with  his  immediate  kinsmen,  Stand  Watic 
was  active  in  his  support  of  the  removal  treaty 
and  was  marked  for  assassination  at  the  same 
time  they  were  but  was  warned  in  time  to 
save  himself.  He  was  thenceforth  regarded  as 
the  head  of  the  Ridge,  or  Treaty  Party  in  the 
Cherokee  Nation.  At  the  outbreak  of  the  Civil 
War.  he  espoused  the  cause  of  the  seceding 
States,  raised  a  regiment  for  the  Confederate 
service,  commanding  it  with  the  rank  of  colonel 
until  May  1864,  when  he  was  promoted  to  the 
grade  of  brigadier-general.  The  end  of  the 
war  found  him  homeless  and  penniless.  His 
brave  struggle  with  adversity  was  ended  by  his 
death. 

WATKIN,  wotTcin,  Sir  Edward  William, 
English  railway  manager:  b.  Northenden,  Che- 

shire, 1819;  d.  London,  14  April  1901.  He  was 
engaged  in  the  warehouse  of  his  father,  a  Lon- 

don merchant,  from  1829-45  when  he  became 
secretary  to  the  Trent  Valley  Railroad  Com- 

pany, and  thenceforward  continued  in  the  rail- 
way business,  becoming  general  manager  and 

firector  in  various  leading  companies.  He  was 
chairman  of  the  Southeastern  in  1867  and  of 
the  Metropolitan  in  1872,  extricating  each  from 
financial  difficulties.  While  president  of  the 
(Canadian  Grand  Trunk  he  prosecuted  negotia- 

tions which  resulted  in  the  confederation  of  the 
five  British  North  American  provinces.  He  was 
elected  to  Parliament  for  (Jrcat  Yarmouth  in 
1857,  but  was  unseated  by  petition.  In  1864-68 
he  was  a  member  for  Stockport  and  for  Hythe 
in  1874-95.  He  was  knighted  in  1868,  and 
created  a  baronet  in  1880.  He  was  the  chief 
promoter  of  the  Channel  tunnel  project. 

WATKINS.  wotTdnz,  John  Elfrcth,  Ameri- 
can scientist:    P.   Ben   Lomond,  Va.,    17   May 

1852;  d.  1903.  He  was  graduated  from  Lafayette 
College  in  1871,  and  until  1872  was  mining  en- 

gineer for  the  Delaware  and  Hudson  Canal 
Company.  He  was  appointed  curator  of  the 
United  States  National  Museum  in  1877,  an 
office  he  occupied  until  1892,  and  in  1895  be- 

came superintendent  and  curator  of  its  tech- 
nological collections.  He  wrote  much  concern- 

ing the  development  of  railroad  and  telegraph 
systems,  including  <The  Evolution  of  the  Rail- 

way Passenger  Car*  (1888);  ̂ History  of  the 
Pennsylvania  Railroad,  1846-96>   (1896),  etc 

WATKINS,  N.  Y..  village,  county-seat  of 
Schuyler  County,  on  Seneca  Lake,  and  on  the 
New  York  Central  and  Hudson  River  (Fall 
Brook)  and  the  North  Central  railroads,  about 
20  miles  north  of  Elmira.  It  is  in  an  agri- 

cultural region  in  which  are  large  vineyards. 
The  Glen  Springs  Sanitarium  is  a  famous  salt 
plant,  but  the  chief  attraction  is  the  glen.  The 
principal  manufactories  are  flour  and  lumber 
mills,  wagon  and  carriage  factories  and  iron 
foundries.  Several  mineral  springs  are  nearby. 
Large  quantities  of  grapes  are  shipped  in  the 
season.  The  village  has  a  hi^  school,  founded 
in  1863,  graded  schools,  two  libraries,  two  pri- 

vate banks  and  three  newspapers.    P<^.  2,760. 
WATKINS  GLEN,  N.  Y.,  near  the  village 

of  Watkins,  in  Schuyler  County,  a  ravine  noted 
for  its  picturesque  scenery  and  its  great  beauty. 
The  rocks  are  Devonian  shale,  which,  during 
the  Pleistocene  period,  were  cut  into  narrow 
gorges  by  the  glacial  ice.  The  gorge  here  is,  in 
places,  300  feet  deep,  and  a  narrow  stream 
flows  through,  forming  a  succession  of  beautiful 
cascades  and  rapids.  On  the  slope  from  the 
crest  of  the  elevation  overlooking  a  most 
charming  part  of  the  gorge,  to  the  village  of 
Watkins,  is  a  cemetery,  which  for  natural 
beauty  is  rarely  equaled.  The  artist,  Hope, 
made  Watkins  his  home  for  many  years,  and 
he  was  laid  to  rest  in  the  cemetery  he  so  much 
admired.  Many  tourists  visit  the  glen  each 

year. 

WATKINSON,  wdtTdn-son,  DavH,  Amer- 
ican philanthropist:  b.  Lavenham,  Suffolk,  17 

Tan.  1778;  d.  Hartford,  Conn.,  13  Dec.  1857. 
He  came  with  his  parents  to  the  United  States 
in  1795  and  was  for  a  time  engaged  in  a  New 
York  counting-house.  He  established  a  busi- 

ness in  Hartford  with  his  brother  William  in 
1800,  and  retired  in  1841  with  an  immense 
fortune.  His  will  bequeathed  large  sums  to 
various  charitable  institutions  and  he  also  gave 
$100,000  to  the  Connecticut  Historical  Society 
for  a  reference  library. 

WATLALA  INDIANS,  a  tribe  of  the  Chi- 
nookan  stock  of  North  American  Indians,  who 
call  themselves  Kwikwulit,  and  who  have  also 
been  known  as  Upper  (Thinook,  Wahclellah, 
*Dog  River,  or  Cascade  Indians,'*  etc.  TTiey 
formerly  occupied  the  Cascades  and  about  the 
Dog  River,  which  discharges  into  the  Columbia 
about  midway  between  the  Cascades  and  The 
Dalles,  in  Wasco  County,  Oregon.  They  num- 

bered but  80  souls  in  1854;  m  the  next  year 
they  entered  into  the  Wasco  treaty,  by  which 
they  agreed  to  move  to  the  Warmspring  Reser- 

vation, where  a  few  of  them  now  are,  while 
the  others  are  still  about  the  Cascades.  Their 
language  is  almost  identical  with  that  of  the 
Wasco  Indians  (q.v.). 
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WATLING  (wr>t'linp)  STREET,  England, 
one  of  tliv  Kreat  Kotnan  roads,  beginning  at 
Dover,  passing  throuKh  Canterbury  and  Roch- 

ester to  London  and  thence  to  Gicster  and 
York,  and  north  in  two  branches  to  Carlisle 
and  the  Wall  in  the  neighborhood  of  New- 

castle. Traces  of  the  ancient  road  are  still 
found  in  many  parts  of  its  course,  and  in  some 
it  is  still  an  important  highway;  a  street  in  Lon- 

don retains  its  name.  It  was  the  line  of  divi- 
sion in  the  treaty  between  Alfred  and  Guthnim 

the  Dane,  and  it  is  still  the  boundary  between 
Warwickshire  and  Leicestershire.  Of  the  origin 
of  Watling  nothing  is  now  remembered;  it  was 
formerly  written  Wxclinga  Strxt.  and  is  sup- 

posed to  bo  a  corruption  of  Stratum  Vitellianum ; 
a  trace  of  the  title  survives  in  the  name  Wat- 
tlesborough,  a  place  on  Watling  street  near 
Wroxetcr  (Uriconium ) . 

WATLINGS  (wot'lingz)  ISLAND,  one  of the  Bahamas,  British  West  Indies,  lymg  220 
miles  northeast  of  Cuba.  It  is  18  miles  long 
and  has  a  lagoon  near  the  centre.  It  is  fertile, 
but  sparsely  inhabited.  It  is  now  generally  ad- 

mitted to  be  the  first  landing  place  of  Colum- 
bus called  by  him  San  Salvador.  Pop.  about 

617. 

WATMOUGH,  James,  United  Sutes  naval 
officer:  b.  Whitemarsh.  Pa.,  30  July  1822;  d. 
Washington,  D.  C,  18  Jan.  1917.  He  was  edu- 

cated at  the  University  of  Pennsylvania,  and 
from  1843-44  was  acting  midshipman.  He 
served  in  the  Mexican  War,  and  participated  in 
the  capture  of  California.  In  the  Civil  War 
he  commanded  the  South  Atlantic  Squadron 
and  took  an  active  part  in  the  operations  on 
Stone  River  and  James  and  John  Islands. 
Later  he  became  general  pay  inspector  of  the 
navy,  and  from  1873-77  was  paxmaster-general. 
In  1884  he  was  retired  and  in  1906  was  created 
rear-admiral. 
WATROUS,  Harry  Wilson,  American 

artist:  b.  San  Francisco.  Cal.,  17  Sept.  1857. 
He  studied  at  Atelier  Bonnat  and  at  ̂ ulien 
Academy,  Paris  and  later  established  himself 
in  \ew  York,  tie  sfiecializes  in  studies  of  city 
life,  his  paintings  bemg  usually  of  a  small  size, 
exquisitely  finished  and  occasionally  of  some- 

what daring  conception.  He  was  married  to 
Elizabeth  Nichols,  also  an  artist,  in  1887. 
Among  his  works  are  *  Passing  ol  Summer' 
(Metropolitan  Museum,  New  York) ;  <An  Auto 
Suggestion*  (Buffalo  Fine  Arts  Academy)  ; 
W  Study  in  Black*  (Saint  Louis  Museum), 
and  many  works  in  private  collections. 

WATSEKA,  wdt-se'k9.  IH.  city,  county- seat  of  Irofjuois  County,  on  the  Iroquois  River, 
and  on  the  Chicago  and  luistern  Illinois  and  the 
Toleilo,  Peoria  and  Western  railroads,  about  75 
miles  south  of  Chicago  and  100  miles  east  of 
Pff  ria.  It  is  in  an  agricultural  and  stock-rai.s- 
ing  region.  The  chief  manufacturing  establish- 

ments are  flour  and  grist  mills,  planing  mills, 
knitting  mills,  brick  and  tile  works  and  machine 
shops.  There  are  seven  churches,  public  ele- 

mentary schools,  two  banks  and  two  news- 
papers.    Pop.  about  2,476. 

WATSON,  Alfred  Auguitiu,  American 
Protestant  Kpiscopal  bishop:  b.  New  York,  21 
Aug.  1818;  d.  21  April  VK)?.  He  was  graduated 
from  the  University  of  New  York  in  18*^7. 
studied  law  and  in  IMl  was  licensed  to  practise 
in  the  New  York  Supreme  Court.     He  then 

ttirneil  his  attention   lo  theology,  and  i; 
took  priest's  orders  in  the  Episcopal  C 
I  hiring  the  Civil  War  he  served  as     ( 
in  the  Confederate  army,  and  in  1884  «« 
sec  rated  bishop  of  Hast  Carolina. 

WATSON.  Clarence  Wavlaod,  A 
legislator:  b.   Fairmont,  W.  Va..  8  Ilk; 
He    was    educated    in    the    public    sdio 
Marion  County  and  since  his  youth  I 
engaged  in  coal  mining  in  West  Virgi 
organized  several  companies  which  wci 
consolidated    as   the   Consolidated   G 
l»any,  with  mines  in  West  Virginia, 
IVnn>ylvania  and  Kentucky,  ol  whiui 
president  tmtil  1911,  and  since  served  aa 
man  of  the  board.     He  is  interested  in 
ether   industrial    and    financial    establi 
^fr.   Watson  was  delegate  to  the   Dekn 
National  Convention  at  Denver  in  1906 
25  Jan.  1911  was  elected  United  States  ! 
from   West  Virginia,   for  the  unexpim 
of  the  late  S.  B.  Elkins.    Senator  Wa 
served  on  the  Democratic  National  Cou 
since  1916.     On  25  March  1918  he  wa 
missioned  lieutenant-colonel  and  was  de 
the  Ordnance   Department. 
WATSON,  David  T..  American 

b.  Washington  C'ounty.  Pa..  2  ̂ an.  » 1916.  He  was  graduated  from  \\  ashingi 
JefTer.son  College  in  1864.  studied  law  a 
vard  for  two  vears,  was  admitted  to  I 
and  successfully  engaged  in  law  prac 
Pennsylvania.  In  1903  he  was  chosen 
ihe  three  counsel  for  the  United  States 
the  Alaskan  Boundary  Commission.  Hi 
an  important  brief  for  the  government 
ca^es  against  the  Standard  Oil  corp 
about  PX)9. 

WATSON,  Elkanah,  American  agr 
i<st:  b.  Plymouth.  Mass.,  22  Ian.  1758;  < 
Kent^  N.  Y.,  5  Dec.  1842.  He  was  appi 
at  1^  to  John  Brown  of  Providence,  i 
of  the  famous  mercantile  firm,  and  w 
was  intrusted  by  him  with  $50,000  to  be  ti 
in  cargoes  for  the  markets  of  Europ 
made  the  journey  to  Charleston  successu 
his  journal,  subsequently  published,  is  t 
existing  account  of  the  principal  towns 
colonies  at  the  time  of  the  Revolutio 
opened  a  branch  house  in  Nantes,  Fra 
1779.  meeting  with  much  success  for  thrc* 
when  he  lost  his  property  through  the  c 
French  finances.  He  returned  to  Amc 
1784,  engaged  in  trade  between  South  C 
and  Haiti  until  1788.  and  in  1789  re 
Albany,  where  he  was  an  active  pre 
public  enterprises.  He  projected  an  i 
canal  for  New  York  State,  founded  the 
Hank,  organized  the  first  agricultural 
ill  New  York,  aided  the  establishment  o 
ern  stage  routes,  and  was  an  earnest  wor 
improved  educational  advantages.  He  ; 
to  Port  Kent  on  Lake  Champlain  in  IC 
published  «Tour  in  Holland*  (1790);  ̂ j of  Western  Canals  in  the  State  of  New 
(1820);  *  History  of  Agricultural  So 
(1820).  Consult  Watson.  Winslovh',  C^ 
and  Times  of  the  Revolution,  or  Men 
Klkanah  Watson'   (1855). 

WATSON,  George  Lennox,  Enfflisj 
architect :  b.  Glasgow.  30  Oct.  1851 ;  d.  1 

1904.    After  a  five-years'  connection  ( with  shipbuilding  firms  he  established  i 
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in  Glasgow  in  1872  as  a  naval  architect.  His 
first  success  was  made  in  1873  with  the  racing 
yacht  Ciotilde.  Subsequently  he  desired  more 
than  400  vessels,  includmg,  besides  raang  yachts, 
passenger,  mail  and  carso  steamers,  and  some 
of  the  largest  steam  yachts  afloat.  Among  his 
racing  yachts  were  Vanduara  (for  John  Clark 
of  Paisley) ;  the  cutter  Britannia  (for  the 
Prince  of  Wales,  later  Edward  VII),  and  the 
Thistle,  Valkyrie  II,  and  Valkyrie  III,  compe- 

titor's for  the  America's  cup. 
WATSON,  Henry  Brereton  Marriott, 

En|[]ish  novelist:  b.  Caulfield,  Melbourne,  Aus- 
tralia, 20  Dec.  1863.  Graduated  from  Canter- 

bury College  (diristchurch)  in  1883,  he  went 
in  1885  to  England,  where  he  took  up  journal- 

ism in  1887.  He  wrote  much  for  the  National 
Observer  and  was  assistant  editor  of  Black  and 
White  and  the  Pall-Mall  Gazette,  Among  his 
works  are  <Marahuna>  (1888)  ;  <The  Web  of 
the  Spider>  (1891)  ;  <The  Adventurers>  (1898)  ; 
^The  Sldrts  of  Happy  Chance>  (1901);  <The 
House  Divided^  (1901);  ̂ Godfrey  Merivale^ 
(1902)  :  ̂ Alarms  and  Excursion$>  (1903) ;  <The 
Block  House  by  Bull's  Ferrv>  (1904) ;  *At  a 
Venture^  (1911),  and  ̂ Chapman's  Wares* 
(1915).  With  J.  M.  Barrie  he  was  joint-author 
of  the  drama  ̂ Richard  Savage.^ 
WATSON,  James  Craig,  American  as- 

tronomer: b.  Fingal,  Ontario,  28  Jan.  1838;  d. 
Madison,  Wis.,  2J  Nov.  1880.  He  was  gradu- 

ated from  the  University  of  Michigan  in  1857, 
was  appointed  professor  of  astronomy  there  in 
1859,  and  in  1879  accepted  the  chair  of  astron- 

omy at  the  University  of  Wisconsin.  He  ac- 
companied the  eclipse  expeditions  to  Iowa  in 

1869  and  to  Sicily  in  1870,  and  was  in  charge  of 
the  expedition  to  Peking,  China,  for  the  obser- 

vation of  the  transit  of  Venus  in  1874.  He  was 
the  discoverer  of  23  asteroids,  and  of  several 
comets,  receiving  the  Lanlade  medal  from  the 
Paris  Academy  in  1870  for  the  discovery  of 
six  asteroids  in  one  year.  In  1867  he  was 
elected  to  the  National  Academy  of  Sciences, 
an  institution  to  which  he  bequeathed  $16,000 
for  a  research  fund  and  the  ®Watson  medal.® 
He  published  ̂ Popular  Treatise  on  Comets^ 
(1860);  ̂ Theoretical  Astronomy>  (1868); 
^Tables  for  Calculation  of  Simple  and  Com- 
poimd  Interest  and  Discount^  (1879),  etc. 
WATSON,  John,  Canadian  philosopher: 

b.  Glasgow,  Scotland,  25  Feb.  1847.  He  was 
graduated  from  Glasgow  University  in  1872  and 
in  the  same  year  was  called  to  the  chair  of  men- 

tal and  moral  philosophy,  at  Queen's  University, 
Kingston,  Ontario.  He  has  published  ̂ Kant 
and  His  Enghsh  Critics  >  (1881);  <ScheIling's 
Transcendental  Idealism:  a  Critical  Exposition' 
(1882)  ;  ̂ The  Philosophy  of  Kant  as  Con- 

tained in  Extracts  from  His  Own  Writings^ 
(189$)  ;  ̂ Comte,  Mill  and  Spencer,  an  Out- 

line of  Philosoi)hy>  (1895) ;  < Hedonistic  Theo- 
ries, from  Aristippus  to  Spencer'  (1895) ; 

^Christianity  and  Idealism>  (1896);  <An  Out- 
line of  Philosophy  with  Notes  Historical  and 

Critical'  (1898);  ̂ Philosophy  of  Kant  Ex- 
plained' (1908);  ̂ Interpretation  of  Religious 

Experience*   (1913). 
WATSON*  John  («Ian  Maclaren»),  Eng- 

lish Presbyterian  clergyman  and  author:  b. 
Manningtree,  Essex,  3  Nov.  1850;  d.  Mount 
Pleai»nt,  Iowa,  6  May  1907.  He  was  educated 
at  Edinburgh  University,  New  College  (Edin- 

burgh), and  the  University  of  Tiibingen,  was 
licensed  to  preach  by  the  Free  Church  of  Scot- 

land in  1874  and  appointed  assistant  minister 
of  the  Barclay  CJhurch,  Edinburgh.  In  1875  he 
was  ordained  minister  of  Logiealmond  (^^i^t- 
shire)  Free  Church,  whence  he  went  in  lo77  to 

Free  Saint  Matthew's,  Glasgow  and  in  1880  to 
the  Sefton  Park  Presbyterian  (Thurch  of  Liver- 

pool. He  was  Lyman  Beecher  lecturer  at  Yale 
in  1896,  and  in  1900  Moderator  of  the  Synod  of 
the  Presbyterian  Church  of  England.  Among 
his  religious  works  are  ̂ The  Upper  Room' 
(1895);  <The  Mind  of  the  Master>  (1896): 
<The  Potter's  WheeP  (1897);  ̂ Companions  of 
the  Sorrowful  Way>  (1898);  < Doctrines  of 
Grace>  (1900);  and  <The  Life  of  the  Master^ 
(1901).  He  also  published  several  works  of 
fiction,  beginning  with  *  Beside  the  Bonnie 
Brier  Bush*  (1894),  a  very  successful  collec- 

tion of  sketches  of  life  and  character  in  High- 
land and  semi-Highland  parishes,  and  including 

further  <The  Days  of  Auld  Lang  Sync>  (1895), 
4<:ate  Carnegie>  (1896),  <A  Doctor  of  the  Old 
SchooP  (1897),  <Afterwards>  (1898)  and 
^Rabbi  Saundcrson>  (1898) ;  ̂Life  of  the  Mas- 
ter>  (1901)  ;  inspiration  of  Our  Faith>  (1905)  ; 
*  Children  of  the  Resurrection  >  (1908). 
WATSON,  John  Broadus,  American 

psychologist:  b.  Greenville,  S.  C,  9  Jan.  1878. 
He  was  graduated  at  Furman  University  in 
1900,  and  took  his  Ph.D.  at  the  University  of 
Chicago  in  1903.  He  was  assistant  ana  in- 

structor in  psychology  at  Chicago  in  1903-08; 
and  from  1908  occupied  the  chair  of  experi- 

mental and  comparative  psychology  at  Johns 
Hopkins  University  and  was  also  director  of  the 
psychological  laboratory  there.  He  was  com- 

missioned major  in  the  aviation  section  of  the 
Signal  Corps  of  the  United  States  Reserves  in 
1917.  He  was  editor  of  the  Psychological  Re-^ 
view  in  1908-15,  and  is  joint  editor  of  the 
Journal  of  Animal  Behavior.  Author  of  < Ani- 

mal Education  >  (1903);  *  Behavior  —  An  In- 
troduction to  Comparative  Psychology^  (1914) ; 

^Homing  and  Related  Activities  of  Birds^ 
(1915);  ̂ Suggestions  of  Modern  Scientists 
Concerning  Education >   (1917),  etc. 
WATSON,  John  Crittenden,  American 

naval  officer:  b.  Frankfort,  Ky.,  24  Aug.  1842. 
He  was  graduated  from  the  United  States  Naval 
Academy  in  1860,  was  promoted  master  in  1861 
and  assigned  to  the  Sabine.  He  was  transferred 
to  the  Hartford,  flagship  of  Admiral  Farragut, 
in  1862  and  served  under  him  throughout  the 
war.  He  participated  in  the  battles  of  Fort 
Jackson  and  Saint  Philip,  served  in  the  passage 
of  the  Vicksburg  batteries  in  1862,  of  Fort  Hud- 

son in  1863  and  was  engaged  at  Mobile  Bay  in 
1864.  He  received  rank  as  lieutenant-com- 

mander in  1866,  as  commander  in  1874  and  in 
1877-80  was  in  command  of  the  Wyoming. 
He  was  lighthouse  inspector  in  1880-86,  pro- 

moted captain  in  1887  and  commodore  in  1897. 
In  the  Spanish-American  War  of  1898  he  com- 

manded the  blockading  squadron  on  the  north- 
em  coast  of  Cuba,  was  transferred  to  the  com- 

mand of  the  Oreoon  later  in  that  year  and  in 
1899  succeeded  Admiral  Dewey  in  charge  of  the 
Asiatic  squadron  at  Manila,  with  rank  of  rear- 
admiral.  In  19(X)-02  he  was  president  of  the 
naval  examining  board  and  since  then  has  been 
president  of  the  examining  and  retiring  board. 
He  retired  in  1904. 
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WATSON,  John  Panning,  American  aiiti- 
quarv:  h.  HatMo,  N.  J..  1780;  d.  Gormaiitown. 

Pa..  '23  \)vc.  \mi  He  was  a  bookseller  in  Phil- adelphia fot  many  years  and  made  a  careful 
study  of  early  and  Revolutionarv  history.  His 
puhhcations  include  < Annals  of  Philaoelphia^ 
(1830)  :  'Historic  Talcs  of  the  Olden  Times  in 
New  York*  (1832)  ;  < Annals  of  New  York  City 
and  Statc>  (1846);  ̂ History  of  the  United 
Slates >  (1856). 

WATSON,  Mutcrmve  Lewthwaite,  Eng- 
lish sculptor:  b.  Hawkdalc.  Cumberland,  near 

Carlisle.  18(W ;  d.  London.  28  Oct.  1 W7.  Mcct- 
in|i:  FUxman  in  London  in  1823  he  gained  the 
friendship  of  that  sculptor.  throu(?h  whose  in- 

fluence he  was  admitted  to  the  schools  of  the 
Royal  Academy.  He  sub.sequcntly  visited  Rome, 
working  under  Chantrey  (q.v.)  and  Bchnes. 
His  productions  include  a  terra  cotta  relief. 
*  Suffer  Little  Children  to  Come  Unto  Me^ ;  and 
statues  of  Flaxman.  Nelson,  Chaucer  and  Queen 
Elizabeth. 

WATSON,  Paul  Barron,  American  author : 
b.  Morristown,  N.  J..  25  March  1861.  He  was 
graduated  from  Harvard  in  1881,  sul>sequently 
studied  law  and  was  admitted  to  the  bar  and 
has  practised  in  Boston.  His  published  writings 
arc  a  *  Bibliography  of  the  Pre-Columbian  Dis- 

coveries of  America,*  privately  printed  in  1881, 
and  included  in  the  fourth  (enlarged)  edition 
of  *  America  Not  Discovered  by  Columbus,*  by 
R.  B.  Anderson  (q.v.);  'Marcus  Aurelius  An- 

toninus^ (1884),  the  firNt  extended  l»iography  of 
the  subject  in  Kngli>.h ;  and  *The  Swedish 
Revolution  under  Gustavus  Vasa*   (1889). 

WATSON,  Richard,  English  Anglican  prel- 
ate: b.  Hever>!iani,  \\  esimorelaiid,  August 

1737;  d.  Cal);arth  Park.  Westmonland,  4  June 
1816.  He  was  graduated  from  Trinity  College, 

Cambridge,  in  17.^'',  became  professor  of  chem- 
istry there  in  1704  and  in  1771  was  appointed 

regius  professor  of  divinity.  He  Ik  came  arch- 
deachon  df  Ely  in  1780  and  in  17.'^i  vas  conse- 
cratt^  bishop  of  LlandalT.  His  writings  include 
'An  ApoIog>'  for  Christianity*  (177<));  *  Chem- 

ical Essays'  (5  vols.,  1781--88)  ;  *.\n  Apology 
ft)r  the  Bible*  (17%),  etc.  Consult  his  son 
Richard,  'Anecdotes  of  the  Life  of  Richard 
Wat  son  >    (1817). 
WATSON,  Richard.  English  Methodist 

clergyman:  b.  Barton-.upon-HumbiT.  Lincoln- 
shire. 22  Feb.  1781 ;  d.  Lortdon,  8  Jan.  1833.  He 

joined  the  Wesleyan  Mcthudists  at  15  and  be- 
gan preaching.  He  was  ordained  in  18(X)  and 

shortly  afterward  joini-d  the  Methodists  of  the 
New  Connection,  returning  to  the  W'esleyans  in 
1812.  He  was  appointed  secretary  of  the  \\es- 
Kyan  Missionary  Society  in  181/  and  in  182() 
was  president  of  the  conference.  He  was  for  a 

lime  editor  of  the  Liverpool  ('«»r4riVr  and  wrote 
'.\pologv  for  the  FVople  Called  Methodists* 
( I8II0) ;  ''Life  of  the  Rev.  lohn  Weslev'  (1831 )  ; 
'A  Biblical  and  Theolow'ical  Dictionary'  (1831); 
'An  Ex|K)silion  of  the  (iospeU  of  Matthew  and 
Mark'  (1833),  etc.  His  colUvted  works  were 
edited  l»v  Thomas  lark>on.  in  13  v«ils.,  1834-37. 
with  <Memuir  > 

WATSON.  Robert  Spence,  English  pub- 
licist and  lawyer:  b  (iatcihead,  S  June  18,^7: 

d.  1911.  He  was  cdtuMied  at  I'niver^ity  Col- lege, London,  and  established  a  taw  practice  in 
Gateshead   and   NewcasiU-      He   wa*«   president 

of  the  National  Libera!  Federation  in  1890- 
1^X)2  and  has  taken  an  active  part  in  educational 
movements  in  Newcastle.  He  is  also  known  for 
his  writings  on  economic  subjects,  particularly 
the  Ial>or  miestion.  His  publications  include 
industrial  Schools'  (1867) ;  <  Higher  Education 
in  Boroughs*  (1868) ;  <The  Histor>'  of  Enjoiish 
Rule  and  Policy  in  South  Africa*  (18/9) ; 
»Irish  Land  Law  Reform*  (1881);  «The  Re- 
htions  of  La!»or  to  Higher  Education'  (I8S4): 
*  Boards  of  ('onciliati(»n  and  Arbitration  and 
Sliding  Scales'  ( 18«6)  :  «The  rcaccahlc  Settle- 

ment of  LaU)r  Disputes*  (1889) ;  <Labor.  Past, 
Trescni  and  Future'  (1889) ;  'The  Recent  His- 
tory  of  Industrial  Progress*  (1891);  <Thc  Duties 
of  Citizenship'  (1895);  ̂ Reform  of  the  Land 
1-aws'   (1906).  etc. 
WATSON,  Sereno,  American  botanist: 

b.  East  Windsor  Hill.  Conn.,  1  Dec.  1826;  d. 
Cambridge.  Mass..  9  March  1892.  He  m-ai 
graduated  from  Yale  in  1847.  studied  medicine 
at  the  University  of  New  York  and  in  1867-^ 
was  botanist  to  the  government  exploration  of 
the  40th  parallel  under  Clarence  King  (q^v.). 
In  1871  he  became  assistant  curator  at  the  ura^ 
Herbarium  at  Harvard  and  from  1874  tmtil 
his  death  was  curator  there.  He  was  elected 
Fellow  of  the  National  Academy  of  Sciences 

ical  Index  to  North  American  Botany,  Part  L 
I*oIypctals>  (1878);  with  \V.  H.  Brewster  and 
Asa  Gray,  *  Botany  of  California*  (2  vols^ !^7^>-80),  etc. 

WATSON,  Thomas,  English  pKoet:  b.  Lon- 
(!on.  about  1557;  d.  1502.  While  his  fame  may 
Mcm  to  have  been  eclipsed  by  that  of  Spenser 
and  Sidney,  among  his  contemporaries  he  was 
iriually  popular  for  his  pastoral  and  love  poetrj-. 
He  lived  in  a  learned  age  and  translated  the 
'.\ntigone*  of  Sophocles  into  ver>'  elegant 
Latin.  His  *Melib<rus.  Thomae  Watsoni;  sen. 

I'.cloga  in  01)itum  Domini  Francisci  Walsing- 
bami,  Eiiuitis  Aurati'  (1590)  was  a  graceful 
\  irgilian  tribute  to  the  memorj-  of  the  states- man and  diplomat  Francis  Wafsingham  (q.v.). 
His  sonnets,  *Tears  of  Fancie;  or  Love  Dis- 

dained,* evidently  gave  suggestions  to  Shakes- 
iK-are  in  the  ci>mi)osition  of  his  'Sonnets.' 
Consult  Arber,  *  English  Reprints'   (1892). 

WATSON,    Thomas    Edward,    American 
lawviT  and  politician :  b.  Columbia  County.  Ga.. 
5  Sept.  1S56.  He  entered  Mercer  L^niversity  but 
did  not  complete  the  course  there  and  then  took 
up  the  study  of  law  and  was  admitted  to  the 
bar  in  1875.  He  beg:ui  the  practice  of  his  pn^ 
less  ion  at  Thompson,  Ga.,  and  rapidly  attained 
;i  reputation  as  one  of  the  leading  lawyers  of  the 
Sta*e.  In  politics  he  wa«  at  first  a  Uemocrai; 
V  as  elected  to  the  State  legislature  in  1882  and 
^tTved  as  Democratic  elector-at-largc  in  18891 

He  was  active  in  the  Farmers*  Alliance  move- 
nuTit  and  tinally  atViiiated  himself  with  the  Pco- 
I'le's  I*arty:  in  IS'H)  br  was  elected  to  Congress 
itn  thf  Populist  ticket  and  fi«r  some  time  edited 
;i  Populist  paper  at  .Atlanta.  While  in  Coo- 
^.'ri".N  111-  .. I. Mined  tin-  first  appropriation  for  the 
rtinil  trre  delivery  of  mail.  He  was  the  nomi- 
mt  of  the  PcoplV's  F^artv  for  Vice-Presideni 
in  isi)6  and  for  President  in  1Q04  and  in  190B 

III'  the  Populist  Panv  Hi*^  publications  include 
The   Story  ..f   France'    (bS^Wi;    *Life  o^  Xa- 
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pokon>  (1902):  <Life  and  Times  of  Thomas 
Jefferson>  (1903)  ;  ̂ Handbook  of  Politics  and 
Economics >  (1908);  *Thc  Story  of  the  South 
and  Wcst>  (1911)  ;  <The  House  of  Hapsburg* 
(1915),  etc 

WATSON»  William,  American  scientist: 
b.  Nantucket,  Mass.,  19  Jan.  1834.  He  was  grad- 

uated from  the  Lawrence  Scientific  School  of 
Harvard  in  1857;  was  an  instructor  there  in 
1857-59;  in  1859-63  was  in  Europe  collecting  in- 

formation on  technical  education,  which,  when 
communicated  to  W.  B.  Rogers,  was  made  the 
basi5  of  the  organization,  of  the  Massachusetts 
Institute  of  Technology;  and  from  1865  to  1873 
was  professor  of  mechanical  engineering  and 
descnptive  geometry  in  that  institution.  In  1884 
he  was  elected  secretary  of  the  American  Acad- 

emy of  Arts  and  Sciences.  In  addition  to 
numerous  technical  papers  he  has  published 
various  writings,  including  *  Technical  Educa- 

tion* (1872)  ;  ̂Course  in  Descriptive  Geometry* 
(1873) ;  ̂ Courses  in  Shades  and  Shadows* 
(1889);  <Thc  Gvil  Engineering,  Architecture 
and  Public  Works  of  the  Paris  Exposition  of 
1889*  (1891);  and  <The  International  Water 
Transportation  Congress,  Chicago,  1893*  (1894). 
WATSON,  Sn  Willimm,  English  poet:  b. 

Burley-in-Wharfedale,  Yorkshire,  2  Aug.  1859. 
He  was  privately  educated  and  in  1880  published 
his  first  volume  of  verse,  ̂ The  Prince's  Quest 
and  Other  Poems,*  which  showed  the  influence 
of  Keats  and  William  Morris  and  found  favor 
with  Rosetti.  In  1884  he  issued  his  <  Epigrams 
of  Art,  Life  and  Nature,*  containing  much 
highb'-finished  worl^  but  it  was  not  till  the 
publication  of  <  Wordsworth's  Grave  and  Other 
Poems*  in  1890  that  he  gained  adequate  recog- 

nition. The  volume  of  his  < Poems*  published  m 
1892  was  a  reprint  of  the  1890  volume  with  the 
addition  of  Z6  new  pieces.  Of  ̂ Lachrymae 
Musarum  and  Other  Poems*  (1892),  the  title- 
poem  is  a  fine  eulogy  of  Lord  Tennyson.  ̂ The 
Eloping  Angels*  followed  in  1893,  ̂ Odes  and 
Other  Poems*  in  1894  and  <The  Father  of  the 
Forest  and  Other  Poems*  in  1895.  To  1896  be- 

long two  volumes  of  sonnets  on  the  Armen- 
ian atrocities,  with  the  titles  <The  Year  of 

Shame*  and  <The  Purple  East* ;  to  1897,  <The 
Hope  of  the  World  and  Other  Poems.*  His 
*  Collected  Poems*  (1898)  ought  rather  to  be 
called  < Selected  Poems,*  since  from  them  are 
excluded  all  of  the  1880  and  1893  volumes,  more 
than  half  of  the  ̂ Epigrams,*  most  of  ̂ The 
Year  of  Shame*  and  portions  of  the  other  vol- 

umes. He  wrote  in  1902  one  of  the  more 
prominent  odes  on  the  coronation  of  Edward 
VII  and  in  1903  <For  Eng;land.*  He  has  written 
in  prose  a  volume  of  hterary  essays,  ̂ Excur- 

sions in  Criticism*  (1893).  In  1909  he  brought 
out  *New  Poems,*  in  1913  ♦The  Muse  in  Exile,* 
in  1916  ̂ Retrogression  and  Other  Poems, >  in 
1917  *The  Man  Who  Saw.*  Watson's  work 
is  carefully  wrought,  reflective  in  tone  and 
marked  by  an  air  of  distinction.  It  has  been 
sometimes  criticized  as  occasionally  too  closely 
an  edio  of  greater  poets.  He  was  prominently 
mentioned  among  the  possible  successors  to 
Tennvson  and  ̂ fred  Austin  in  the  laureate- 
sliip  but  the  honor  went  elsewhere.  In  1917  he 
received  the  honor  of  knighthood. 

^  WATSONVILLK,  w6t's6n-v!l,  Cal.,  city  in Santa  Cruz  County,  on  the  Pajaro  River  and 

on  the  Southern  Pacific  Railroad,  aboin  five 
miles  from  Monterey  Bay,  an  arm  of  the  Pacific 
Ocean  and  18  miles  southeast  of  SanU  Cruz.  It 
is  in  an  agricultural  and  fruit-growing  region. 
Sugar  beets  are  one  of  the  chief  products  grown 
in  the  vicinity.  The  principal  manufacturing 
estabJishment  is  the  sugar  beet  factory;  which 
has  a  beet-crushing  capacity  of  over  IfiQO  tons 
and  a  sugar  manufacturing  capacity  of  over  200 
tons  each  day.  There  are  four  banks  and  two 
daily  newspapers.    Pop.  6,0(X). 

WATT,  w6t.  James,  Scottish  engineer: 
b.  Greenodc,  Renfrewshire,  19  Jan.  1736;^  d. 
Heathfield,  near  Birmingham,  Staffordshire, 
25  Aug.  1819.  Having  determined  to  adopt  the 
trade  of  mathematical  instrument  maker,  he 
spent  a  year  in  London  learning  the  art,  in 
which  he  attained  great  dexterity  and  after  bis 
return  endeavored  to  set  himself  up  in  business 
in  Glasgow.  In  this  he  might  not  have  suc- 

ceeded owing  to  the  opposition  of  other  work- 
ers in  the  trade,  had  he  not  been  appointed 

(1757)  mathematical  instrument  maker  to  the 
university,  which  was  outside  of  the  jurisdic- 

tion of  the  Glasgow  municipality.  While  thus 

employed  he  was  also  active  in  preparing  sur- 
veys and  reports  in  connection  with  canal,  river 

and  harbor  work.  It  was  during  this  period 
that  he  thought  of  and  completed  most  of  his 
improvements  of  the  steam-engine.  The  idea 
of  a  separate  condenser  first  occurred  to  him 
in  1764  and  in  January  1769  he  took  out  the 
patent  for  the  improvements  of  the  steam- 
engine  in  which  this  idea  was  applied.  Previous 
to  Watt's  time  the  cylinder  itself  had  been  used 
as  a  condenser  and  the  jet  of  cold  water  intro- 

duced into  the  cylinder  to  condense  the  steam 
so  reduced  the  temperature  of  the  cylinder  that 
three  times  as  large  a  supply  of  steam  (so  Watt 
estimated)  was  demanded  as  was  really  needed. 
Watt  set  to  work  to  condense  the  steam  in  a 
separate  receptacle.  The  change  was  so  im- 

portant as  to  make  him  almost  the  inventor  of 
the  modern  engine.  But  it  was  not  until  the 
year  1774  that  he  united  with  Matthew  Boulton 
(q.v.),  a  manufacturer  at  Birmingham,  in  order 
to  carry  his  improvements  into  execution.  In 
consequence  of  this  he  removed  to  Soho,  near 
Birmingham,  where  the  establishment  in  which 
his  steam-engines  were  manufactured  soon 
acquired  a  European  fame.  He  retired  from 
the  business  in  18(X),  when  his  patent,  which 
had  been  renewed  in  1775  for  25  years,  expired. 
Watt  was  a  Fellow  of  the  Royal  Societies  both 
of  London  and  Edinburgh  and  one  of  the  few 
natives  of  Great  Britain  who  have  been  elected 
members  of  the  National  Institute  of  France. 
Besides  the  expedient  of  the  condenser.  Watt 
made  also  other  improvements  in  the  steam* 
engine.  He  devised  the  sun-and-planet  gear- 

wheel, made  use  of  the  expansion  principle  to 
obtain  the  double  engine,  applied  the  governor 
to  the  regulation  of  the  speed  of  steam-engines 
and  invented  the  throttle- valve.  He  built  the 
first  indicator  for  drawing  a  diagram  of  steam 
pressure  and  also  patented  a  fuel-saving  fur- 

nace, invented  copying  ink  and  independently 
discovered  the  chemical  composition  of  water. 
He  had  a  retentive  menaory  and  the  range  of 

his  reading  was  very  wide.  Chemistry,  archi- •  tecture,  music,  law,  metaphysics  and  language 
were  the  principal  subjects  which,  in  addition 
to  physical  science  and  its  practical  applications. 
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engaged  his  attention  and  in  all  of  them  his 
knowledge  was  wonderfully  extensive^  minute 
and  accurate.  (For  an  account  of  the  improve- 

ments that  Watt  effected  in  the  steam-engine 
see  Steam;  Steam-engine).  The  significance 
of  his  work  places  him  among  the  fore- 

most of  inventors.  Consult  Muirhead,  ̂ Origin 
and  Progress  of  the  Medianical  Inven- 

tions of  James  Watt>  (1&S4) ;  a  <Ufe^ 
abridged  from  the  preceding  (18S8) :  Smiles, 
< Lives  of  Boulton  and  Watt*  (1865) ;  Thurston, 
<The  Growth  of  the  Steam-Engine'  (1879)  and 
an  article  by  Cowper  in  the  ̂ Transactions*  of the  Institution  ot  Mechanical  Engineers  for 
1883. 

WATT,  in  eUcricity,  the  unit  of  activity  or 
rate  of  doing  work,  named  after  Tames  Watt 
(q.v.).  See  Electoical  Terms,  Vol.  10,  p.  167; 
Electrical  Units,  Vol.  10,  p.  168. 

WATT-HOUR.   See  Electrical  Terms. 

WATTBAU,  va-to.  Jean  Antoine,  French 
painter:  b.  Valenciennes,  10  Oct.  1684;  d. 
Nogent-sur-Mame,  18  July  1721.  His  parents, 
whose  situation  in  life  was  humble,  with  diffi- 

culty contrived  to  give  him  the  instructions  of  a 
very  inferior  master  in  the  country.  In  1702  he 
went  to  Paris,  in  companv  with  a  scene-painter, 
with  whom  he  continued  to  work  for  a  few 
months.  Soon  afterward  he  found  employment 
with  one  Oaude  Gillot,  who,  although  only  a 
painter  of  decorations  for  ballet  and  a  designer 
of  costumes  and  of  patterns  for  tapestry,  was  a 
true  artist.  With  him  he  found  an  opportunity 
of  practising  in  all  these  branches  of  art  and 
wh^  he  left  him  he  found  another  master  in 
Claude  Audran,  a  very  able  man,  keeper  of  the 
Luxembourg,  who  was  of  great  service  to  him 
in  opening  to  him  the  famous  gallery  of  the 
palace  in  which  Rut)ens  had  painted  in  allegory 
the  historv  of  Marie  de  Medicis.  From  the 
study  of  the  great  Flemish  master  he  improved 
his  coloring  and  when  he  left  Audran  in  1709  he 
was  a  consummate  master  of  his  art  and  a 

painter  of  *Fetes  Galantes.*  He  now  began  to 
paint  on  his  own  account,  but  met  at  first  with 
little  encouragement.  He  failed  to  secure  the 
*Prix  de  Rome,*  which  would  have  enabled  him 
to  visit  Italy,  but  soon  afterward  scored  a  tri- 

umph by  his  <Un  D^art  de  Troupes.'  He  was admitted  to  the  Acadtoic  in  171/  as  a  painter 
of  *  Fetes  Galantes*  and  produced  many  pic- 

tures whose  power  and  grace  in  drawing  and 
coloring  his  rivals  strove  in  vain  to  emulate. 
His  subjects  were  all  genre,  military  and  civil. 
He  excelled  in  reproducing  the  costumes,  airs 
and  graces  of  the  fashionable  world  of  his 
time.  His  ̂ /occupation  selon  TAge'  sold  in 
1891  for  $27,500.  The  finest  collection  of  Wat- 
tcau  paintings  is  in  Berlin,  others  are  to  be 
seen  in  the  Wallace  collection,  London,  in  the 
l-<»uvrc.  Paris,  and  in  the  Petropad,  Vienna, 
Kdinhurgh  and  Glasgow  ̂ llenes.  Consult 
(foncouri,  E.,  Catalogue  raisonnc  de  I'ceuvre 
peint,  dessinc  et  grave  d'Antoine  Watteau' 
(Paris  1875);  Pater.  W..  <A  Prince  of  Court 
Painters*  (in  Mmaginarv  Portraits*  London 
1887>  ;  Foster,  J.  j..  « French  Art  from  Watteau 
to  TrudTion*  (London  1905);  Mauclairc,  C 
*De  Watteau  i  Whistler*  (Paris  VX)S);  Pilon. 
E.,  ̂ Watteau  ct  son  ccolc*  (Brussels  1912); 
Staley.  E..  < Watteau  and  his  school*  (London 1902). 

WATTBRSON,  w6l'^r-s6n,  Henry.  Ameri- can journalist:  b.  Washington,  D.  C.  16  Feb. 
1840.  He  was  privately  educated,  and  bcsan 
journalistic  work  as  editorial  writer  for  the 
Washington  Star.  In  1861  he  ioined  the  Con- 

federate army  as  a  private,  and  later  was  aide- 
de-camp  to  Generals  Forrest  and  Pblk.  In 
1862  he  withdrew  from  the  army  to  edit  the 
Rebel  at  Chattanooga,  a  daily  paper,  recognized 
as  an  organ  of  the  Confederate  government, 
but  in  \SM  returned  to  the  army,  and  had  part 
in  General  Johnston's  campaign,  and  the  siege 
of  Atlanta.  After  the  war  he  revived  the  poD- 
lication  of  the  Nashville  Republican  Banner; 
and  in  1867  became  editor  of  the  Louisville 
Journal.  This  paper  he  united  with  the  Conrirr, 
under  the  name  of  the  Courier- J ournai,  of 
which  he  became  editor-in-chtef  and  which  he 
has  made  one  of  the  leading  Southern  news- 

papers. He  has  been  active  in  politics  as  a 
member  of  the  Democratic  party,  although  a 
leader  in  the  Liberal  Republican  program  of 
1872 ;  was  delegatc^at-large  to  every  Democratic 
National  Convention  from  1872-92,  and  was 
permanent  chairman  of  that  of  1876.  He  was  a 
member  of  Congress  in  1876-78,  and  hotly  op- 

posed all  greenback  ideas.  Though  a  staunch 
supporter  of  Tilden  for  the  Presidency,  yet  in 
Congress  he  was  one  of  the  leaders  in  obtaining 
a  peaceable  adjustment  of  the  election  dispute, 
and  approved  the  appointment  of  the  Electoral 
Commission,  1877  (q.v.).  In  \B9t  he  refused 
to  support  the  Chicago  platform  of  the  Demo- 

cratic party,  and  was  amliated  with  the  Gold 
Democrats.  As  a  defender  of  the  tariff,  he  was 
not  over  strenuous,  believing  that  its  main  pur- 

pose was  to  raise  revenue.  He  was  ever  antag- 
onistic to  trust  policies  and  the  dominance  of 

industry  by  great  capital.  As  speaker  and  editor 
he  has  been  a  consistent  advocate  of  free  trade, 
and  particularly  of  a  policy  of  conciliation  be- 

tween the  North  and  the  South.  He  retained 
his  vigor  of  utterance  and  influence  in  politics  in 
his  latter  davs.  He  has  published  'Oddities  of 
Southern  Life  and  Character'  (1882)  ;  *  History 
of  the  Spanish- American  War>  (1899);  and 
<  Abraham  Uncoln>  (1899).  In  1911  he  was 
conspicuous  as  being  among  the  first  to  urge  the 
fitness  of  Woodrow  Wilson  for  the  Presidency. 
His  famous  slogan  ̂ o  hell  with  the  Hap^bargs 
and  Hohenzollems*  in  1917  was  largely  instru- 

mental in  arousing  the  United  States  to  war 
against  the  German  atrocities  and  brutal  di»» 
regard  of  the  rights  of  neutral  nations.  On 
2  March  1919  a  world-wide  tribute  was  paid 
him  in  the  special  ̂ Marse  Henry  edition*  of 
the  Louisville  Courier- Journal  in  which  orer 
200  thinkers  and  statesmen  of  the  world  voiced 
their  esteem  of  the  veteran  editor. 

WATTLS-BIRD.  or  WATTLS-CROW. 
an  Australian  honey  eater  (Anthochttra  emwHr 
culata),  so  named  from  the  large  reddish 
wattles  on  its  neck.  It  is  about  the  siac  of  a 
magpie,  and  is  of  I  told,  active  haliits. 
WATTLES,  arborescent  shrubs  (Acaeio)  of 

.Australia  and  Tasmania,  in  some  places  grow- 
ing to  good-sized  trees.  They  have  foKage 

\Nhich  is  compound  or  reduced  to  phyllodia,  and 
pretty,  crowded  flowers,  in  globose  or  cylb* 
drical  heads.  The  wattles  furnish  a  gum.  tised 
as  an  adhesi\*e  in  cotton-printing;  the 
make   poles,   which  are    serviceable   for 
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*bush*  purposes.  The  bark  is  a  valuable  tan- 
ning material,  known  as  mimosa-  or  wattle-bark, 

and  many  of  the  acacia  forests  have  been  killed 
by  the  stripping  of  their  cortex  for  this  pur- 

pose. A  good  quality  of  tan-bark  is  obtained 
from  A.  aecurrens  and  A.  moHissima,  the  black, 
green  or  feathered  wattle  found  also  in  South 
Africa.  It  is  one  of  the  most  graceful  of  the 

acacias  and  least  destruct've  of  this  thorny race  to  person  and  clothing.  The  silver  wattle 
{A.  dealbata)  is  a  taller  tree  than  the  black 
wattle,  with  ashen-tinted  young  foliage.  The 
African  wattle  is  A.  natalitia;  the  Alpine,  A. 
pravissima,  from  the  Victorian  Alps.  A.  juni- 
perina,  the  prickly  wattle,  is  an  evergreen  shrub 
of  Australasia.  The  raspberry-jam  wattle  (A. 
(uumitmta)  of  the  same  region,  yields  a  cabinet 
wood,  having  the  odor  of  that  sweetmeat.  The 
wallaby-  (A.  rig  ens)  and  varnish -wattle  {A. 
vcmiciflua),  are  also  Australian  shrubs.  The 
soap-pod  wattle  is  the  same  as  the  soap-nut 
of  India.  Savannah  wattles  are  West  Indian 
trees  {Citharexylum  quadrangulare  and  C 
cinerea)  of  the  verbena  family. 
WATTMETER.    See  Electrical  Terms. 

WATTS,  wots,  George  Frederick,  English 
painter:  b.  London,  23  Feb.  1817;  d.  there,  1 
July  1904.    He  studied  in  the  Royal  Academy 
and  in   1837  exhibited  there  two  portraits  of 
young  ladies  and  a  subject-picture  entitled  ̂ The 
Wounded   Heron,  >    and  afterward   contributed 
to  various  art   exhibitions,  notably  the  Royal 
Academy,  the  Grosvenor  Gallery  and  the  New 
Gallery,   about  300  pictures  of  various  kinds. 
Some  of  these  are  landscapes  and  seascapes; 
a  few,  such  as  ̂ The  Sempstress^  and  < Under 
the  Arch,^  portray  contemporary  life;  but  the 
finest  and  most  characteristic  are  portraits  and 
allegorical  or  ideal  subjects.    His  portraits  in- 

clude those  of  the  most  eminent  men  and  women 
of  his  age  and  perhaps  form  his  chief  claim 
to  renown,  as  they  were  the  basis  of  his  repu- 

tation as  an  artist,  and  yet  many  of  his  idealistic 
pictures  will  continue  to  be  copied  after  all  the 
portraits  are  forgotten.    Of  his  other  pictures 
the  following  may  be  mentioned :  < Isabella  Findi 
ing  Lorenzo  Dead*   (1840)  ;  ̂Paolo  and  Fran- 
cesca>    (1848);   < Life's  Illusions >    (1849);   <Sir 
Galahad>    (1862);    <The  Wife  of  Pygmalion> 
(1868);    <Daphne>     (1870);     <The    Curse    of 
Cain>  (1872)  ;  ̂Dedicated  to  all  the  C1iurches> 
(1875);  <Love  and  Death>   (1877);  <Time  and 
Death*    (1878),  like  the  preceding  one  of  his 
most  notable  pictures;  < Orpheus  and  Eurydice* 
(1879)  ;   <Psyche>    (1880) ;   <The  Rider  on  the 
Pale  Horse,*  <The  Rider  on  the  Black  Horse,' 
*The   Rider  on   the  White  Horse>   and    <The 
Rider  on  the  Red  Horse,*  all  apocalyptic  pic- 

tures of  1883;  <Love  and  Life*   (1884) ;  <Rain 
Passing  Away*  (1884) ;  <The  Angel  of  Death* 
(1888);   <Thc  Wife  of  Plutus*    (1889);   <She 
Shall  be  Called  Woman*    (1892),  a  large  pic- 

ture of  Eve;  ̂ For  He  Had  Great  Possessions* 
(1894);  <Thc  Outcast*  (1895);  <Jonah*  (1895); 
'Love  Triumphant'   (1898);  <Court  of  Death* 
(1902).    He  was  in  Italy  during  1843-47,  and 
was  powerfully  influenced  by  Titian  and  Tin- 

toretto.    In    lo47   his   colossal    oil-pictures    of 
'Echo*    and    *  Alfred    inciting   the    Saxons   to 
prevent    the    Landing    of    the    Danes*    were 
awarded  a  prize  of  £500  in  another  Westminster 
Hall   competition.     The    latter    of    these    now 
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adorns  a  committc  room  of  the  Houses  of 
Parliament.  He  completed  a  fresco,  ̂ Saint 
George  Overcomes  the  Dragon,*  in  1853,  for 
the  Houses  of  Parliament  and  at  a  later  date 
painted  in  fresco  the  west  end  of  the  new  hall 
at  Lincoln's  Inn.  After  1896  he  was  on  the 
list  of  retired  academicians.  A  large  number 
of  his  portraits,  presented  by  him  to  the  nation, 
are  now  in  the  National  Portrait  Gallery,  and 
some  of  his  best  allegorical  paintings  were 
presented  to  the  National  Gallery  of  British 
Art  (Tate  Gallery).  To  use  his  own  words, 
he  painted  ideas  rather  than  objects  and  the 
poetic  idealism  to  which  he  was  faithful 
throughout  all  his  long  career  stood  in  the  way 
of  extensive  popularity.  His  drawing  was  of 
the  utmost  correctness  and  his  coloring  often 
extremely  fine,  but  while  his  allegorical  sub- 

jects were  often  great  in  conception  and  treat- 
ment they  sometimes  required  too  much  literary 

exposition  to  appeal  to  the  ordinaiy  picture 
lover  in  a  clear  and  direct  manner.  His  ̂ Life* 
has  been  written  by  his  wife,  Mary  S.  Watts, 
and  appeared  in  London  in  1912  in  three  vol- 

umes. Consult  also  Monkhouse,  <  British  Con- 
temporary Artists*  (1889);  Bateman,  <G.  F. 

Watts>  (1901);  Chesterton.  <G.  F.  Watts> 
(1904)  ;  Chesterton,  G.  K..  <G.  F.  Watts*  (New York  1909). 

WATTS,  Isaac,  English  Congregational 
divine:  b.  Southampton,  17  July  1674;  d.  Stoke, 
Newington,  London,  25  Nov.  1748.  He  was 
educated  for  the  ministry  at  an  academy  in 
Stokc-Newington.  In  1696-1702  he  was  a  pri- 

vate tutor,  in  1699-1702  was  assistant  to  Isaac 
Chauncy,  minister  of  the  Congregational  chapel 
in  Mark  Lane,  London,  and  in  1702  succeeded  to 
the  pastorate.  The  congregation  here  was  a 
distinguished  one.  Watts  remained  nominally 
pastor  until  his  death,  though  from  1713  ill- 
health  frequently  interrupted  his  ministry,  and 
Samuel  Price  was  made  co-pastor.  Watts  had 
in  his  own  time  ̂ rcat  popularity  as  a  writer,  his 
manuals  of  religious  instruction  and  his  works 
of  popular  divinity  having  large  circulation; 
while  his  <Horae  Lyricae>  (1706)  admitted  him 
to  Johnson's  ̂  Lives  of  the  Poets*  and  was  re- 

printed in  1834  in  a  series  of  ̂ Sacred  Classics* 
with  a  memoir  by  Southey,  and  his  hymns,  num- 

bering in  all  about  600,  were  the  chief  part  of 
the  psalmody  of  English  Nonconformist  con- 

gregations. At  the  beginning  of  the  18th  cen- 
tury only  a  few  unimportant  hymns  had  been 

written  for  Dissenters'  use,  the  rule  of  Calvin 
having  permitted  only  canticles  and  metrical 
Psalms.  The  dearth  of  suitable  tunes  and  tlie 

custom  of  *^lining  out*  hampered  Watts'  work; 
he  had,  too,  many  defects  in  rhyme  and  dic- 

tion, was  at  times  rhetorical  and  at  others  pro- 
saic. But  a  number  of  his  hymns  are  among  the 

finest  and  most  popular  in  English.  Many  are 
found  in  all  hymn-books,  and  about  a  dozen 
remain  in  very  general  use.  A  collection  was 
made  in  1707,  a  second  edition  appearing  in 
1709.  He  published  in  1722-24  doctrinal  treat- 

ises of  an  Arian  tendency,  but  grounds  arc 
wanting  for  believing  that  he  finally  passed  to 
that  position.  His  *Works*  were  edited  by 
Jennings  and  Doddridge  in  1753;  the  ̂ Posthu- 

mous Works*  were  published  in  1779.  The 
former  were  reprinted  with  additions,  and  a 
memoir  by  Burder,  in  1810.  Consult  Gibbons, 
^Memoirs*     (1780);     Milncr,     <Life>     (1834); 
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Hood,    *Lifc*    (1875);   Julian,    ̂ Dictionary  of 
HymnoloRy'    (189J). 

WATTS.  Mary  Stanbery  (Mrs.  Miles 
Taylor  Watts),  American  author:  b.  Dela- 

ware County,  Ohio,  4  Nov.  1868.  She  was 
educated  at  the  Convent  of  the  Sacred 
Heart.  Cincinnati,  and  early  engaged  in  literary 
work.  She  is  well  known  as  a  writer  of  short 
magazine  fiction  and  of  novels  dealing  with 
American  life.  Author  of  *The  Tenants* 
(1908) ;  < Nathan  Burke*  (1910)  ;  <The  Legacy' 
(1911);  <Van  Cleve>  (1913);  <The  Rise  of 
Jennie  Cushing>  1915) ;  *The  Rudder>  (1916) ; 
*The  Boardman  Family*  (1918).  etc 

WATTS,  Thomas  Hill,  American  politi- 
cian: b.  Butler  County,  Ala.,  3  Jan.  1819;  d. 

Montgomery,  Ala.,  16  Sept.  1892.  He  was  grad- 
uated from  the  University  of  Virginia. in  1840, 

established  a  law  practice  in  Greenville,  Ala., 
was  elected  to  the  Slate  legislature  in  1842, 
184-1-45,  and  to  the  State  senate  in  1853.  He 
opposed  the  secession  movement,  but  upon  the 
secession  of  Alabama  accepted  the  situation. 
He  was  appointed  colonel  in  the  Confederate 
army  and  fought  at  Shilo,  but  resigned  shortly 
afterward  to  become  attorney-general  in  the 
Confederate  Cabinet.  He  was  elected  governor 
of  Alabama  in  1863,  but  was  unseated  by  the 
Federal  government  at  the  close  of  the  war. 
He  was  thereafter  engaged  in  law  practice  at 
Montgomery,  and  with  the  exception  of  1880- 
81,  when  he  served  in  the  legislature,  held  no 
further  public  ofTice. 

WATT'S  DYKE.    See  Offa's  Dyke. 
WATTS-DUNTON.  Theodore,  English 

poet,  critic  and  novelist :  b.  Saint  Ives,  Hunting- 
donshire, 12  Oct.  1832;  d.  17  June  1914.  He 

was  educated  privately  at  Cambridge  and  for  a 
time  studied  law,  but  had  already  gained  a  rep- 

utation as  a  writer  of  sonnets  when  he 
joined  the  staff  of  the  Examiner  as 
hterary  and  art  critic.  Later  he  joined 
the  Athatarton  staff,  and  for  many  years 
was  one  of  the  chief  contributors  to  that 
review,  his  criticisms  of  poetry  being  of  the 
most  illuminating  character.  In  1897  he  pub- 

lished a  poem  entitled  *  Jubilee  Greeting  at 
Spithead  to  the  Men  of  Greater  Britain,*  which 
met  with  wide  appreciation ;  and  in  the  same 
year  collected  in  *The  Cominsr  of  Love,  and 
Other  Poems,*  some  of  the  more  important  of 
his  poetical  contributions.  ^Aylwin,*  a  novel 
or  romance  pubhshed  in  1898  (privately 
printed  in  1883),  forms  a  striking  prose 
counterpart  to  the  *  Coming  of  Love,* 
and  contains  excellent  pictures  of  gypsy 
life.  Watts- Dunton  has  also  contributed 
l:irj:ely  to  the  Xinetccnth  Century  and  otlur 

piTitniicals.  Several  of  the  notices  in  Ward's 
M'.nglish  Poets*  are  from  his  pnen,  and  the 
valuable  critical  article  on  poetry  in  the  Ency- 
clopa'dia  Hritannica*  was  written  by  him.  He 
aiitl  Swinburne  («j,v.)  were  intimate  fricnd^i. 
letter  publications  are  ̂ The  Christmas  Dream' 
<I'^il),  and  *The  Renaissance  of  Wonder* 
<l*>t)2)  On  orcasicin  Watts-Dunton  makes  frre 
use  of  till"  Romany  dialect,  which  he  has  care- 

fully studied.  His  bot  work  is  proliably  the 
critical,  especiallv  that  ckalin^  with  the  prin- 

ciples of  verse.  ("ouNult  Miles.  *  Poets  and 
Poetry  uf  the  CVniury.'    ( \ol.  IV.   1901);  also 

an  article  in  the  Idler  (Vol.  V),  and  i 
Nicoll  in  the  Contemporary  (Vol.  LXX 

WAUGH,  wa,  Arthur,  English  ai» 
Midsomer  Norton,  Somerset,  24  Aug. 
was  graduated  from  Oxford  in  18^,  uci 
journalist  in  London  in  1890,  was  Londc 
respondent  of  the  New  York  Critic  in  li 
and  in  1894  was  sul>-editor  of  the  Londo 
Review.    He  acted  as  literary  adviser  to 
Paul  and  Company  in   1895-1902,  and  i 
managing   director  of   the   London   pah 
firm  of  (Thapman  and  Hall.     He  has 
^Gordon    in    Africa*     (1888);    <Alfn 
Tennyson,  a  Study*    (1892) ;   < Legends 
Wheel*   (1898),  etc.;  and  has  edited  Ji 
< Lives  of  the  Poets*  (6  vols.,  1896) ;  Bkw 
ical  edition  of  Dickens  (19  vols.,  1902-013 
other  works. 

WAUGH,  Frederick  Tudd.  American 
i>.  Bordentown,  N.  J..  13  Sept.  1861.    He 
at  Pennsylvania  Academy,  Philadelphia, 
l^aris,  and  lived  and  worked  abr<Md  in 
1907.     He  exhiliited  at  the  Paris  Salon 
the  Royal  Academy,  London,  and  also 
as  a  newspaper  illustrator  in  London.    W 
at  Montclair,  N.  J.,  after  his  return  fr 
rope^  and  gained  a  considerahle  reput^M 
a  painter  of  marines.    His  work  is  well 

sen  ted  in   lioth   public  and   prix'ate  colic 
He  was  elected  to  the  National  Acs 
iJesign  in   1911.     Among  his  works  «■« 

Roaring  Forties*    (The  Metropolitan  \ 
New  York) ;  <Surf  and  Fog,  Monhega&i 
Institute,    Chicago);     *  After    a    Northt 
(National    Gallery,    Washington) ;    *Th€ 
(lulf  Stream*    (Pennsylvania  Academy, 
delphia),  etc. 

WAUKEGAN.  wa-kc'g^n.  III.,  city,  c seat  of  Lake  County,  on  Lake  Mil 
and  on  the  (Chicago  and  Northwestern,  t 
Kin,  Joliet  and  Eastern  (Belt  Line)  rai 
30  miles  north  of  Chicago  and  50  miles 
of  Milwaukee.  There  are  two  electrii 
which  connect  the  city  with  the  lake  poi 
nearby  villages  and  towns.  TTie  dty  ti 
bluff  about  S)  feet  aliove  the  lake.  The 
fine  l>each  and  a  |;^ood  harbor,  which  ha 
improved,  thus  giving  Waukegan  the 
tages  of  the  lake  trafhc.  It  is  in  an  agric 
region,  but  the  city  is  best  known  for  its 
facturing  industries.  The  chief  industrial 
lishments  are  steel  and  wire  works,  whici 
alx)ut  2.500  employees;  sugar  refineries 
employees ;  brass  and  iron  works,  a  ta 
wood-working  factory,  wrapper  factory,  i 
material  works,  electric  scale  works  and 
btop  factory.  The  city  ships  large  amoi 
lumber,  coal,  salt.  iron,  grain  and  manufa 
products.  The  principal  public  buildii 
the  county  courthouse,  the  municipal  libi 
the  Jane  McAlister  Hospital,  the  librai 
churches  and  the  schools.  There  a 
churches,  a  hi^rh  school,  public  and  par 
nientary  schools,  and  the  Carnegie  pcbi 

brary.  A  I'nited  States  naval  training is  cl<)>e  by.  There  are  three  lianks  an 
d;iily  newspapers.  The  government  t« 
ducted  on  the  commission  plan.  The 
was  sc-ttlcd  in  1,<?5  by  Thomas  jenkinj 
incorporated  in  I«S4'>.  and  chartered  as 
in   1S.=^9.      \\^\^.   1<>.571. 
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high  school  established  in  1871,  grammar  and 
pnmary  schools,  an  opera  house  and  a  town 
hall.    Pop.  5,119. 

WAVERLY,  Ohio,  village,  county-seat  of 
Pike  County,  on  the  Scioto  River,  and  on  the 
Norfolk  and  Western,  and  Ohio  Southern  rail- 

roads, 57  miles  south  of  Columbus.  It  is  in  an 
agricultural  and  stock-raising  region,  and  con- 

tains flour  and  saw  mills,  tanneries,  distilleries 
and  furniture  factories.  There  is  a  high  school 
with  a  school  library  of  over  1^000  volumes; 
two  banks  and  two  newspapers.    Pop.  2,100. 

WAVES  OF  ASSAULT.  In  modern  war- 
fare the  intense  effort  demanded  of  assatilt- 

ing  troops,  and  the  successive  attacks  which 
they  must  make,  necessitate  a  deep  formation. 
The  several  echelons  thus  constituted  have  been 
given  the  name  of  waives.  But  this  term  does 
not  signify  a  uniform  formation.  The  fore- 

most waves,  generally  the  first  and  the  second, 
advance  in  line;  those  following  are  in  various 
formations,  for  example,  in  lines  of  small 
columns.  Moreover,  to  facilitate  the  leading 
of  the  echelons,  the  waves  are  formed  by  the 
simultaneous  advance  of  tactical  units  not  de- 

ployed in  single  line  but  themselves  extended 
in  the  direction  of  depth,  from  which  it  re- 

sults that  a  company  or  battalion  will  form  a 
part  of  several  successive  waves.  Formation 
for  the  assault  does  not  consist  of  the  deploy- 

ment of  rigid  lines  capable  only  of  a  movement 
slrai^t  to  the  front,  but,  on  the  contrary,  of 
placing  side  by  side  tactical  units  which  are 
capable  of  being  led  and  even  manoeuvred. 

The  waves  are  crowded  into  the  first-line 
trench  and  the  parallels  in  the  immediate  rear, 
sometimes  in  double  rank.  They  dash  forward, 
following  each  other  at  short  distances  so  as  to 
rapidly  cross  the  zone  of  hostile  barrage  fire. 
Theoretically  an  assaulting  battalion  leaves  a 
single  block  of  its  parallels  of  departure  and 
then  while  marching  takes  the  distances  pre- 

scribed between  waves.  In  no  event  should 

these  waves  close  up  automatically  on  the  lead- 
ing wave,  as  its  only  effect  would  be  in  thicken- 
ing the  skirmish  line,  increasing  the  losses,  and 

mixing  the  units.  To  avoid  such  effects,  when 
the  first  wave  has  crossed  the  advanced  hostile 
trench  it  continues  its  advance  toward  the  ob- 

jective assigned  to  it.  The  other  waves  follow 
in  good  order.  They  engage  successively  ac- 

cording to  the  necessities  of  the  situation  under 
orders  from  the  commanders  of  the  several 
units.  The  assault  is  now  followed  by  a  com- 

bat in  the  interior  of  the  position.  At  certain 
points  the  enemy  yields,  at  others  he  resists 
stubbornly.  The  assailants,  rallying  about  the 
officers  that  remain,  rush  into  the  opening  and 
surround  the  nuclei  of  resistance.  As  soon  as 
the  trench  is  carried  the  attack  pauses  only  long 
enou^  to  reform,  and  the  groups  of  assailants 
then  dash  into  every  opening  that  offers. 
Their  audacity  constitutes  their  strength.  These 
scattered  combats  bring  the  assailants  in  contact 
with  a  new  line  of  defense.  If  it  is  occupied, 
they  dig  themselves  in,  in  order  to  form  a  line 
of  departure  for  an  assault  by  the  reinforce- 
ments. 

Edward  S.  Farrow, 
Consulting  Military  and  Civil  Engineer. 

WAVES  AND  WAVE-MOTION.  Wave 
is  the  name  commonly  given  to  a  disturbance 
of  the  surface  of  a  body  in  the  form  of  a  ridge 

and  trough,  propagated  by  forces  tending  to 
restore  the  surface  to  its  figure  of  equilibrium, 
the  particles  not  advancing  with  the  wave.  A 
more  complete  and  scientific  definition  of  a 
wave  is  that  particular  form  of  aggregation 
assumed  by  the  molecules  between  the  nearest 
two  consecutive  surfaces  in  which  similar 
phases  simultaneously  exist  throughout.  The 
theory  of  wave-motion  is  of  the  utmost  im- 

portance in  all  physical  science,  and  the  general 
investigation  of  the  form  and  rate  of  propaga- 

tion of  waves  demands  the  application  of  the 
highest  resources  of  mathematics.  The  theory 
of  even  such  comparatively  simple  cases  as  the 
wind-waves  in  deep  water  (the  Atlantic  roll, 
for  instance)  though  easily  enough  treated  to  a 
first,  and  even  to  a  second  and  third  approxima- 

tion, has  not  been  thoroughly  worked  out,  as 
fluid  friction  has  not  been  fully  taken  into  ac- 

count. To  find  the  rate  at  which  an  undulation 
runs  along  a  stretched  cord,  as  for  instance, 
when  a  harp-string  is  sharply  struck  or  plucked 
near  one  end,  a  very  simple  investigation  suf- 

fices. Suppose  a  uniform  cord  to  be  stretched 
with  a  given  tension  in  a  smooth  tube  of  any 
form  whatever,  wc  may  easily  show  that  there 
is  a  velocity  with  which  the  cord  must  be 
drawn  through  the  tube  in  order  to  cease  to 
press  on  it  at  any  point,  that  is,  to  move  inde- 

pendently of  the  tube  altogether.  For  the  press- 
ure on  the  tuhe  is  due  to  the  tension  of  the 

cord;  and  is  relieved  by  the  centrifugal  force 
when  the  cord  is  in  motion,  li  T  he  the  tension 
of  the  cord,  r  the  radius  of  curvature  of  the 
tube  at  any  point,  the  pressure  on  the  tube  per 

unit  of  length  is  — .    If  m  be  the  mass  of  unit f 

length  of  the  cord,  v  its  velocity,  the  centrifugal 

force  is 

Mv^ 

These  arc  equal  in  magnitude, 

and  so  destroy  each  other,  if  T  ̂=  miJ*.  Hence, 
if  the  cord  be  pulled  through  the  tube  with  the 
velocity  thus  determined,  these  will  be  no  more 
pressure  on  the  tube,  and  it  may  therefore  be 
dispensed  with.  Tf  wc  suppose  the  tube  to  have 
a  form  such  as  that  in  Fig.  1,  where  the  extreme 

Fig.  1. 

portions  are  in  one  straight  line,  the  cord  will 
appear  to  be  drawn  with  velocity  r,  along  this, 
the  curved  part  being  occupied  by  each  por- 

tion of  the  cord  in  succession ;  presenting  some- 
thing like  the  appearance  of  a  row  of  sheep  in 

Indian  file,  jumping  over  a  hedge.  To  a  specta- 
tor moving  in  the  direction  of  the  arrow  with 

velocity  v,  the  straight  parts  of  the  cord  will 
appear  to  be  at  rest,  while  an  undulation  of 
any  definite  form  and  size  whatever  runs  along 
it  with  velocity  z^,  in  the  opposite  direction. 
This  is  a  very  singular  case,  and  illustrates  in 
a  very  clear  manner  the  possibility  of  the  propa- 

gation of  a  solitary  wave.  Thus  we  prove  that 
the  velocity  with  which  an  undulation  runs 
along  such  a  cord  is  the  square  root  of  T 
divided  by  m. 
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If  /  be  the  length  of  the  conl  in  feet,  w  its 
whole  weight,  W  the  appended  wrijjhi  by  which 
it  is  stretched,  g  =  3Z.i  feet,   the  measure  of 

the  earth's  gravity,  this  becomes (H This 

formula  is  found  to  agree  almost  exactly  with 
the  results  of  experiment.  We  can  easily  sec 

why  it  should  be  to  some  small  extent  incor- 
rect, because  we  have  supposed  the  cord  to  be 

inextensible  and  perfectly  flexible,  which  it  can- 
not be ;  and  we  have  neglected  the  effects  of  ex- 

traneous forces,  such  as  gravity,  the  resistance 
of  the  air,  etc. 

Pig.  2. —  A'nmctcr  in  Cinuit  to  Indicate  Resonances. 

In    gometrical    investigations    it    has    boon 
proved   that   the  velocity  with   which   a   sound 

wave  travels  is  proportional .o   (0i  w 
here  t 

is  the  pressure,  and  <f  the  density  of  the  air. 
The  easiest  mode  of  doing  this  is  to  express,  in 
terms  of  these  and  other  quantities,  the  cfina- 
tion  given  by  the  laws  of  motion.  Mass  X  Ac- 

celeration =  Difference  of  Pressures,  and  to 

assume  that  Hooke's  law  holds,  even  dur- 
ing the  sudden  compression  of  air.  The  fore- 

going formula  shows  that  the  velocity  of 
sound  is  not  affceted  by  the  pressure  of  tb'' 
air  (the  height  of  the  barometer)  since,  ia 
still  air,  /»  is  prof^oriional  to  d.  The  velocity 
does  depend  on  the  temperature,  being,  in  fact, 
proportional  to  the  square  root  of  the  tempera- 

ture measured  from  absolute  zero.  We  also  s  e 
from  the  formula  that  the  velocity  is  inversely 
as  the  sc|uare  root  of  the  density  of  the  gas  — 
the  pressure  !>eing  the  same.  Thus  a  sour.  J 
wave  travels  about  four  limes  faster  in  hydro- 

gen than  in  air.  AIj»o,  within  the  limits  of  ap- 
proximati(m  we  have  used,  the  velocity  does 
not  depend  upon  the  intensity,  pitch,  or  quality 
of  the  sound. 

WAVEY.  the  common  name  in  the  Hudson 

Bay  region  tor  the  smaller  wild  geese,  espe- 
cially the  snow-goose.     See  Gkesf.. 

WAX,  fatty  solid  animal  substance,  of  which 
the  typical  sort  is  called  beeswax.  Various 
similar  substance^  of  vegetable  and  animal  origin 
Iiear  the  name.  Beeswax  is  secreted  by  bees  in 
constructing    their    hives,    and    a    v^ry    similar 

vegetable  product  enters  into  the  comp< 
the  pollen  of  flowers,  covering  the  cnvvw 
the  plum  and  of  other  fruits,  especially  < 
l)erry  of  the  Myrica  ccrifera^  and  in  iiuu 
stances  forming  a  kind  of  varnish  to  tlM 
face  of  leaves.    It  is  distinguished  from  fa 
resinous  bodies  by  its  not  readily  fonni 
when  treated  with  alkaline  solutions,    v 
beeswax  is  always  more  or  less  colored,  «ii 
a  distinct,  peculiar  odor,  of  both  of  w 
may  be  deprived  by  exposure  in  thin  i 
air,  light  and  moisture,  or  more  speedily  & 
action  of  chlorine.     At  ordinary  tempc 
wax  is  solid  and  somewhat  brittle;  but  » 
be  easily  cut  with  a  knife,  and  the  fresh  st 
presents  a  characteristic  appearance,  to  ' 
the  name  of  waxy  lustre  is  applied.    Its 

?:ravity  is  0.96.  At  155*  r.  it  entts9 usion,  and  boils  at  a  high  temperature.  H 
to  redness  in  a  closed  vessel  it  suffers  dec( 

sition,  yielding  products  very  similar  to^ 
which  are  procured  under  the  same  di 
stances  from  oil.  It  is  insoluble  in  watei 
is  only  dissolved  in  small  quantities  by  i 
or  ether. 

In  bleaching  wax  the  wax  inust  be  fx 
with  a  degree  of  heat  not  sufficient  to  all 
quality,  in  a  caldron  so  disposed  that  the 
wax  may  flow  gradually  through  a  pipe  < 
bottom  of  the  caldron  into  a  large  wooden 
der  that  turns  continually  round  its  axis 
upon  which  the  melted  wax  falls.    As  t]i< 
face  of  this  cylinder  is  always  moistened 
water,  the  wax  falling  upon  it  does  not  a 
but  quickly  becomes  solid  and  flat,  and  act 
the  form  of  ribbons.    The  continual  rota 
the  cylinder  carries  off  these  ribbons  as  « 
they  are  formed,  and  distributes  them  t 
the    tub.     When   all    the    wax    riblKMis 

whitened  is  thus  formed,  it  is  to  be  put 
large  frames  covered  with  bnen  cloth, 
arc  supported  al)Out  a   foot  and  a  half 
the  ground  in  a  situation  exposed  to 
the  oew  and  the  sun.    If  the  weather  be  i 
able,  the  color  will  be  nearly  discharged 
few  dav.s.  It  is  then  to  l>e  re-melted  and  f« 
into  ribbons  and  exposed  to  the  action  < 
air  as  before.    These  operations  arc  to  1 
peated  till  the  wax  is  rendered  perfectly 
when  it  is  cast  into  cakes  or  otncr  o 
form. 

The   principal   applications   of  wax  a 
make  candles  and  medicinal  cerates;  to  { 
polish   to   furniture  or   floors,   for  which 
])Ose  it  is  largely  used  in  the  United  Stat 
form  a  lute  or  cement,  for  which  it  \%  us 
chemists ;  and  to  serve  as  a  vehicle  for  < 
By  modern  painters  colors  previously 
in  oil  are  sometimes  diluted  just  befwi«: 
laid  on  in  a  mixture  of  wax  and  oil  of 
tine.     This    practice    is   much    resorted 
French   artists,   especially   in   mural  jmui 
The  ofiject  is  to  keep  the  painting  free 
that   lustrous   appearance   which   often   n 
it  difticult  to  be  seen  properly  in  conseci 
of  reflection.     Wax  also  forms  a  prin 

gredient   in    modelers'   wax   and  gildek* In  the  former  the  other  ingredients  are 

gists'   lead-pla<it«  r,  olive  oil,  yellow   resii 
whiting;   and   in    the   latter  verdigris  ani 
phate  <»f  coppi^r.     Sealing-wax  is  not  pr 
a  wax  at  all.  1)Ut  is  composed  of  resin  b 
^ome  less  brittle  resin.     The  largest  con 
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tion  of  wax  takes  place  in  Roman  Catholic 
countries,  where  large  quantities  are  required 
for  the  candles  used  in  religious  ceremonials. 

Chinese  wax  comes  from  the  ash-tree  where 
it  is  secreted  by  an  insect.  It  resembles  sperma- 
cetic.  Cork  wax  or  cerin  is  extracted  from 
cork  by  an  alcoholic  process.  Mineral  wax  or 
ozocerite  is  a  waxy  paraffine  sometimes  fotmd  in 
coal  measures.  Shoemakers'  wax  is  a  mixture 
of  pitch  and  tallow.  Wool  wax  is  the  solid 
greasy  product  obtained  from  sheep  washing, 
is  used  as  a  dressing  for  leather,  and  is  an 
adulterant  or  base  for  ointments.  See  also 
Wax,  Vegetable. 

Wax  Figures. —  The  emplo3mient  of  wax  in 
imitative  art  dates  from  a  period  anterior  to 
historical  times,  although,  according  to  Pliny, 
the  art  of  casting  it  in  molds  was  not  practised 
previous  to  the  time  of  Lysistratus,  its  reputed 
inventor,  who  flourished  about  300  B.C.,  and 
whose  productions  were  chiefly  portraits  cast  in 
plaster  molds  taken  from  the  face.  Wax  por» 
traits  eventually  became  common,  and  among 
the  Romans,  who  placed  them  in  the  vestibules 
of  their  houses,  were  regarded  as  an  evidence 
of  ancient  nobility,  as  none  were  allowed  to 

possess  such  images  whose  families  had  not 
Dome  some  cunile  magistracy.  In  the  Middle 
Ages,  wax  was  employed  in  the  construction  of 
images  of  saints  and  of  votive  images,  and 
those  who  practised  sorcery  melted  before  a 
slow  fire  ,wax  figures  of  the  persons  against 
whom  their  incantations  were  directed  In  the 
latter  half  of  the  15th  century  Andrea  del  Ver- 
rocchio  and  Orsino  gained  considerable  reputa- 

tion by  some  figures  of  Lorenzo  de'  Medici, 
their  joint  production,  which  consisted  of 
frameworks  of  wood  or  skeletons  for  the  bodies 
and  limbs,  while  the  heads,  hands  and  feet  were 
cast  in  wax,  painted  in  oil  colors  to  counterfeit 
life.  They  were  furnished  with  glass  eyes  and 
natural  hair,  and  were  habited  in  the  costtune 
usualhr  worn  by  Lorenzo.  The  manufacture  of 
wax  figures  of  the  size  of  life  is  still  carried  on 
to  a  considerable  extent,  but  has  long  ceased 
to  he  considered  a  branch  of  the  fine  arts,  no 
imitative  skill  or  taste  on  the  part  of  the  artist 
being  sufficient  to  overcome  the  ghastly  fixed- 

ness which  such  images  must  always  present, 
and  which  is  the  more  disagreeable  as  the  re- 

semblance to  life  is  closer.  In  the  preparation 
of  anatomical  models  and  pathological  exam- 

ples, however,  wax  has  been  very  advantage- 
ously employed,  the  invention  being  due  to 

Gaetano  Giulio  Zummo,  a  famous  modeler  in 
colored  wax,  who  flourished  in  the  latter  half 
of  the  17th  century.  In  the  succeeding  century 
the  celebrated  collection  of  anatomical  models 
in  the  Institute  of  Bologna  was  begun  under 
the  direction  of  Ercole  Lelli,  the  finest  speci- 

mens being  by  Giovanni  Manzoli  and  his  wife, 
Anna  Morandi  Manzoli.  In  the  Museum  of 
Natural  History  at  Florence  are  15  chambers 
devoted  to  preparations  by  Fontana,  Susini  and 
other  celebrated  modelers;  the  Musee  Dupuy- 
tren  at  Paris  is  famous  for  its  morbid  speci- 

mens; and  almost  every  considerable  city  of 
Europe  now  has  its  collection. 

The  collection  of  wax  figures  at  the  Eden 
Musee  in  New  York  was  for  about  50  years 
prior  to  1910  one  of  the  show  features  of  the 
city. 

WAX,  Mineral.    See  Hatch  ettite. 

WAX,  Vegetable,  a  solid,  fatty  substance, 
resembling  animal  wax,  which  is  secreted  by 
tnany  plants,  sometimes  in  large  enough  quan- 

tities to  be  of  commercial  importance.  It  forms, 
on  foliage,  a  varnish  or  coating^  which  prevents 
excessive  transpiration  or  wetung  of  the  cells; 
and,  on  -twigs  and  flower-pedicels,  by  its  slippery 
surface  keeps  unwelcome  insects  from  reaching 
the  flowers  and  robbing  them  of  their  honey. 
The  whitened  under  surfaces  of  some  willow 
leaves  and  the  bloom  of  fruit  are  composed  of 
wax  either  in  granules  or  rods  or  spread  over 
the  cuticle.  The  most  familiar  example  in 
America  of  the  hard  fat  or  wax  in  quantity  is 
on  the  bony  nutlets  of  the  wax-myrtles  or  bay- 
berries  {Myrica).  The  gray-coated  drupes  of 
M.  carolxnensis  clustering  on  the  bare  twigs  are 
conspicuous  in  seashore  regions,  after  the  leaves 
are  fallen;  the  wax  clinging  to  their  rough, 
granular  surfaces  when  melted  is  a  greenish, 
hard  substance,  sharing  the  balsamic  odor  of 
the  plant.  It  was  used  in  colonial  times  as  a 
basis  for  candles  and  for  scap.  Other  species, 
of  other  countries,  furnish  a  similar  wax  and 
are  known  as  candle-berries  or  tallow-trees. 
Carnauba  wax  is  exported  from  Brazil  for 
candles  and  as  a  substitute  for  beeswax.  It 
is  the  coating  on  the  young  leaves  of  Corypha 
cerifcra,  indigenous  to  tropical  South  America. 
The  young  leaves  are  removed  and  dried.  The 
wax-granules  may  then  he  shaken  off.  in  the 
form  of  a  fine  dust,  melted  and  caked.  A 
varnish-like  exudation  of  wax,  on  the  stems  of 
two  other  South  American  palms,  Klopstockia 
ccrifera  and  Ceroxylon  andicola,  the  wax-palm, 
the  latter  being  a  tall  tree,  slightly  thickened  at 
the  centre  of  the  trunk  ana  crowned  by  a  tuft  of 
pinnate  leaves.  This  wax  is  scraped  off  and 
melted.  A  mixture  of  resin  and  wax  results, 
from  which  the  latter  is  extracted  by  hot 
alcohol,  and  is  then  titilizable  for  candles.  It 
is,  however,  seldom  seen  in  commerce.  Japan 
wax  is  a  wax-like,  hard  fat,  which  is  largclv 
exported  from  Japan  to  Europe,  in  yellowish 
hard  cakes,  with  a  resinous,  rancid  odor,  and 
often  covered  with  a  powdery  efflorescence.  It 
is  mixed  with  or  substituted  for  beeswax,  where 
its  rancid  odor  is  not  preventive  and  is  extracted 
by  several  methods,  such  as  heating  under 
pressure  or  boiling  from  the  crushed  drupes  of 
an  oriental  species  of  sumac  (q.v.). 

WAX-BILL,  or  SENEGAL  FINCH,  an 
African  weaver-bird  (Estrilda  astrilda),  one 
of  the  section  of  the  family  called  blood- 
finches  on  account  of  the  prevalence  of  red 
in  the  plumage.  This  has  long  been  a  favorite 
among  cage-birds  and  is  sold  by  dealers  all 
over  the  world.  It  is  nearly  five  inches  long. 
The  beak  is  bright  red  and  somewhat  swollen. 
A  bright  red  stripe  passes  !)etween  the  eyes 
and  the  middle  of  the  breast  and  belly  is  a 
beautiful  reddish-brown.  The  upper  surface 
of  the  body  is  brownish-gray,  the  lower  sur- 

faces lighter,  everywhere  traversed  by  very 
fine  blackish  wavy  lines ;  wings  and  tail  brown. 
They  are  varied  much  in  color  by  breeders, 
bright  blue  tints,  even,  having  been  developed  in 
some.  Their  song  is  not  very  musical,  but 
they  are  pretty  and  affectionate  to  a  high 
degree.  Their  food  and  care  should  be  similar 
to  those  given  to  a  canary. 
WAX-FLOWER,  or  MADAGASCAR 

JASMINE.    See  Stephanotis. 



190 WAX  INSECT  — WAY  OF  THE  WORLD 

WAX  INSECT.    Sec  Scale  Insects. 

WAX- WING,  a  woodland  l>ird  of  the  fam- 
ily Ampeiidtr.  a  small  isolated  group  of  birds 

of  the  northern  hemisphere,  characterized  hy 

their  shrike-like  Inraks.  silk^  brown  plumaKe, 
tall  erectile  crests  and  espeaally  by  the  tips  of 
the  wing  and  tail-quills  terminating  in  flattened 
scales  closely  resembling  red  sealing-wax. 
There  are  but  three  species,  the  northern  or 
Bohemian  wax-wing  (A.  garrulus) ;  the  Si- 
l>enan  wax-wing  {A.  phcenicoptera),  and  the 
common  North  Amencan  cedar-bird  (q.v.). 
The  northern  wax-wings  make  their  home  near 
the  Arctic  coasts  of  both  continents  and  breed 

there,  in  trees,  long  before  the  snpw  has  dis- 
appeared in  spring.  Sometimes  they  are  not 

seen  in  the  United  States  or  Central  Europe 
for  years  together:  then  will  appear  in  large 
numl^ers  locally.  These  erratic  movements  are 
doubtless  due  to  presence  or  absence  of  food, 
which  consists  of  I)Oth  insects  and  berries  (the 
latter  mainly,  of  course,  in  winter),  but  were 
regarded  by  the  superstitious  peasantry  of 
Europe  as  signs  of  some  visitation  of  war  or 
pestilence  to  follow.  All  the  wax-wings  arc 
cinnamon-brown,  relieved  by  handsome  mark- 

ings of  black,  gray  and  yellow. 

WAXAHACHIB,  waks-^-hSch'c.  Tex., 
town,  county-scat  of  Ellis  County,  on  the 
Missouri,  Kansas  and  Texas  and  the  Houston 
and  Texcs  Central  railroads,  about  178  miles 
northeast  of  Austin,  the  State  capital,  and  31 
miles  south  of  Dallas.  It  was  founded  in 
1847.  It  is  in  an  agricultural  and  stock-raising 
region,  in  which  are  produced  large  crops  uf 
wheat  and  a  good  quality  of  cotton.  The 
manufactories  arc  cottonseed-oil  mills,  cotton 
compresses  and  flour  mills.  It  is  a  cotton 
centre  for  an  extensive  region.  The  principal 
public  buildings  are  the  county  courthouse 
(original  cost  $150,000),  Trinity  University, 
three  banks,  six  churches,  schools  and  a  library. 
There  are  besides  a  daily,  weekly  and  monthly 
(college)   newspapers,     rop.  8,000. 
WAXWORKS,  the  representation  in  wax 

of  figures,  ornaments  or  other  articles,  but  in 
popular  usage  confined  to  that  of  figures  of 
real  persons.  For  the  history  and  development 
of  modeling  in  wax  see  article  on  Wax  Figures 
under  Wax.  In  modern  public  exhibitions  of 
waxworks  only  the  heads  and  hands  of  the 
figures  are  modeled  in  wax,  the  figures  being 
clothed  as  in  life;  and  in  some  cases  a  mech- 

anism is  added  to  make  ihtm  capable  of  m(»vc- 
mcni.  The  figures  reproduced  arc  usually  those 
of  notable  personages  of  different  pcriod^. 
There  is  also  usually  a  department  in  which 
startling  happenings  arc  represented,  as  in  thc 
"1  li;im]»er  uf  Horrors^*  at  the  Eden  Musce, 
Now  York,  where  notorious  criminals  win 
shown  in  wax.  The  Eden  Musee  was  long  a 
famous  showplace  of  New  York,  but  waning 
public  interest  resulted  in  its  closing  its  doors 
in  l'>15.  Other  noted  exhibits  of  the  sort  are 
those  of  Madame  Tussaud  ((^.v.),  in  London, 
and  the  figures  of  the  sovereigns  of  England 
formerly  in  the  Tower  of  London. 
WAXY  or  AMYLOID  DEGENERA- 

TION.    See  DwiKNtJiATioN ;  Patiiou)i;y. 

WAY,  Arthur  S.,  English  cla»isical  scholar: 

li.  Dorking,  13  I'eb.  1S47.  Me  was  Fellow  of 
Queen's    College,    Mell>ourne.    .\ustralia;    was 

classical  lecturer  in  Queen's  College.  Ta 
in  1870-76  and  was  the  head  of  the  Wi 
lege  of  Mell)ourne  in  1882-92.     In  I8y/ 
came  examiner  in  Latin  to  the  Central 
lK>ard  of  secondary  education.  His  pohlic 
include      English      verse-renderings      of 
*Odyssey>     (1880)    and    *Iliad>    (i-xii, 
xiii-xxiv,  1889)  ;  of  the  tragedies  of  Eni 

(1894-98);  of  Horace's  <Epodes>   (1898) 
of    Apollonius   Rhodius'    *Tale   of   the 
nauts' ;  he  has  also  published  ̂ Letters  of 
Paul  to  Seven  Churches  and  Three   F 

(1901);  <Da\-id  the  Captain  >   (1904);  «j 
to   the  Hebrews*    (1906);    <Orestcia»    (1 
<The  Cyclops  of   Euripidcs>    (1912);   <\ 
Georgics   in  English   Verse'    (1912);   *\l 
.tneid  in  English  Verse*  (I-Hl,  1916). 

WAY,  Right  of.    See  Realty. 
WAY  OF  ALL  FLESH,  The.  the  dtl 

novel  by  Samuel  Butler  (a.v.)  put 

posthumously  in  1903.  It  is  the  nistor>'  of 
generations  of  the  author's  family  and 
brilliant  satire  on  the  church,  family  re) 
ships  and  the  education  of  children.  N 
are  hundreds  of  facts  in  the  author  a 
life  minutely  recorded;  it  is  a  spiritual 
biography  as  well.  Bernard  Shaw  in  the 
ace  to  Major  Barbara,  says  that  he  h 
more  from  Butler  than  anyone  else  i 
perfection  of  paradoxical  style  and  the 
of  reversing  moral  dynamics. 

WAY  OF  THE  WORLD,  The.    V, 
Congreve  was  already  the  leading  plaTi 
and  one   of    the   most   elegant    gentl 
London    when   in    1700   in    his   30th    v«a 

brought  out  at  Lincoln's  Inn  Fields  *TIm of  the  World*  with  his  friend  Mrs.  B 
in  the  principle  role  of  Millamant.  The  i> 
written  with  a  conscious  aspiration  *tw 
only  to  the  few  refined.*    It  was  the  at 
purpose    "to    design    some    characters 
should  appear  ridiculous,  not  so  much 
a    natural    folly    (which    is    incorrigilw 
therefore  not  proper  to  the  stage)  as  tli 
an  affected  wit,  a  wit  which  at  the  sam* 
that  it  is  affected  is  also  false.*    The  v 
was    not    entirely    a    success    and    C 

career  as  a  pla>'wright  was  at  an  end. 
It   may  profit   us  to  inquire  why   lb 

failed  and  why   in    spite   of   its   failure 
hailed  as  one  of  the  greatest  of  the 
comedies.    By  the  time  of  Congreve  thci 
tieen    added    to    the    over-emphasis    and 
tesqueness    of    Jonson's    comedy    the    n 
touch   of   Moliere.     Comedy  now   beco 
art  of  manners,  a  pattern  of  human 
at    its   wittiest   and   ttest.      It   was   Cu 
distinction  that  he  1>est  adapted  the  tc 
of  town   living  to  the  technique  of 
Interested  in  character  he  is  even  nivii^ 
ested  in  social  groups: 

"poets  oft  in  one  piece  expose 
whule  belles— Msemblecs  of  coqtitttct  and  b« 

The  play  is  rendered  caviare  to  the  i 
by   its   super-abundance  of   dazzle,  a   ra 
that  conceals,  as  !  y  principle,  the  real  I 
of  some  at  least  of  the  characters,     ll^vi 
the  characters  quite  run  away  with  the 
in   their   good   spirit *i   and   lavish   life.    ■ 
his  plot  unclear  and  a  matter  of  ravi     i 
and  hasty  explanations.     But  these  th« 
n«'t    W    counted     faults    by    one    whw 
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Congreve.  He  only  among  English  writers  has 
raised  the  artifices  of  character  to  universality. 
In  language,  observation,  wit  he  presents  a  fine 
texture  of  grace  that  provokes  and  satisfies 
thoughtful  laughter.  Millamant  is  one  of  the 
rarest  creations  in  literature,  the  woman  en- 

trancing as  distinguished  from  the  woman 
emotional  or  the  woman  instinctive.  Though 
he  is  dealing  with  a  conventionalized  society 

Congrcve's  characters  are  thoroughly  indi- vidualized in  their  several  relationships  with 
that  society.  As  is  natural  for  such  a  society, 
most  of  the  characters  arc  women,  but  the 
characters  that  stand  out,  with  one  exception, 

arc  men.  Written  after  Jeremy  Collier's  blast against  the  immorality  of  the  stage,  the  play 
shows  some  of  the  restraining  influence  of  this 

divine's  charges.  It  was  often  presented  dur- 
ing the  18th  century,  but  has  been  the  particular 

delight  of  the  study.  Editions:  Ewald,  A.  C, 
cd..  Mermaid  Series,  1887;  Street,  G.  S., 
Comedies  of  William  Congreve,  1895;  Archer, 
W.,  Masterpieces  of  English  Drama,  1912. 
Consult  Gosse,  E.,  ̂ Life  of  Congreve >  (1888) ; 
Meredith,  G.,  ̂ An  Essay  on  Comedy*  (1879); 
Lamb,  C,  *On  the  Artificial  Comedy  of  the 
Last  Century' ;  Thackeray,  W.  M.,  ̂ English 
Humorists*. 

Thomas  H.  Dickinson. 

WAYCROSS,  Ga.,  city  and  county-scat  of 
Ware  County,  98  miles  southwest  of  Savannah, 
on  the  Atlantic  Coast  Line  and  the  Atlantic, 
Birmingham  and  Atlantic  railroads.  There 
are  deposits  of  brick  clay* and  of  building  sand 
in  the  vicinity.  Industries  include  railroad 
construction  and  repair  shops  and  the  manu- 

facture of  cigars,  naval  stores,  machiner>% 
gasoline  engines,  turpentine  and  other  prod- 

ucts.    Pop.  19,001. 

WAYCROSS,  walcr^s,  Ga.,  city,  county- 
seat  of  Ware  County,  on  the  Waycross  and 
VVestern,  the  Atlanta,  Birmingham  and 
Altantic,  the  Waycross  and  Southern  and  the 
Altantic  Coast  Line  railroads,  about  95  miles 
southwest  of  Savannah.  Large  meat-packing 
interests  are  located  here  and  the  government 
maintains  naval  stores.  There  are  saw  and 
planing  mills,  car  repair  shops,  a  cotton  gin 
and  turpentine  plant.  There  arc  two  bank$ 
and  four  newspapers,  one  of  daily  issue.  The 
educational  institutions  are  a  high  school 
(white),  established  in  1890,  a  high  school 
(colored)  and  public  and  private  schools. 
Pop.  18,500. 

WAYLAND,  wa'l^nd,  Francis,  American college  president:  b.  New  York,  11  March 
17%;  d.  Providence,  R.  I.,  30  Sept.  1865.  He 
was  graduated  from  Union  College  in  1813, 
studied  in  the  Andover  Theological  Seminary, 
was  a  tutor  at  Union  College  1817-21 ;  in  1821 
became  pastor  of  the  First  Baptist  Church  of 
Boston  and  took  a  leading  place  in  the  ranks 
of  American  preachers,  his  sermon  on  ̂ The 
Moral  Dignity  of  the  Missionary  Enterprise* 
(1823)  being  particularly  well  known.  After 
holding  a  professorship  at  Union  (1826-27),  he 
became  president  of  Brown  University.  Dur- 

ing the  28  years  of  his  administration  he 
greatly  developed  the  institution  and  was  one 
of  the  pioneers  of  the  elective  system  in  Ameri- 

can universities.  Subsequent  to  his  resig- 
nation   (1855)    he  was   for  a  year  and  a  half 

pastor  of  the  First  Baptist  Church  of  Provi- 
dence, after  which  he  devoted  himself  to  various 

kinds  of  religious  and  humanitarian  effort.  He 
was  the  author  of  many  valuable  works,  in- 

cluding *  Elements  of  Moral  Science*  (1835) ; 
^Elements  of  Political  Economy^  (1837); 
*  Limitations  of  Human  Responsibility^  (1838); 
^Domestic  Slavery  Considered  as  a  Scriptural 
Institution^  (1845);  ̂ Elements  of  Intellectual 
Philosophy^  (1854);  and  *  Sermons  to  the 
diurches^  (1858).  Consult  Murray,  S.  O., 
^Francis  Way  land  >  (Boston  1891) ;  Way  land, 
F.  and  H.  L.,  (his  sons),  ̂ Life  and  Labors 
of   Francis  Wayland'    (New  York   1867). 
WAYLAND,  Francis,  American  legal 

scholar,  son  of  the  preceding:  b.  Boston,  23 
Aug.  1826;  d.  New  Haven,  Conn.,  9  Jan.  1904. 
He  was  graduated  from  Brown  University  in 
1846,  took  his  M.A.  degree  from  Yale  in  1872, 
and  began  law  practice  in  Worcester,  Mass., 
in  1850,  removing  in  1858  to  New  Haven.  He 
was  judge  of  probate  in  1864-65,  and  lieuten- 

ant-governor of  Connecticut  in  1869.  In  1872 
he  became  professor  in  the  law  school  of  Yale, 
and  in  1873  dean  of  the  school.  In  1903  he 
resigned  the  deanship.  The  development  of  the 
school  from  a  minor  local  institution  to  its 
present  condition,  with  adequate  financial  basis 
and  wide  curriculum,  is  due  chiefly  to  him. 
He  was  president  of  several  organizations,  in- 

cluding the  American  Social  Science  Associa- 
tion, the  board  of  directors  of  the  Connecticut 

State  Prison,  the  Prison  Aid  Association  from 
1872,  and  the  Organized  Charities  Association 
of  New  Haven  from  1878.  He  was  promi- 

nent as  a  writer  and  speaker  on  sociological  and 
charitable  topics  and  criminology,  and  was  joint 
author,  with  his  brother,  H.  L.  Wayland,  of 
the  *  Memoir  >  of  President  Wayland  (1867). 
WAYLAND  THE  SMITH  (Ger.  Wie- 

land,  ve'  lant;  Norse,  Volundr;  /L  S.  W eland)  ̂ 
a  hero  of  old  Teutonic  saga.  His  myth  as- 

sumes numerous  forms.  It  appears  in  Scandi- 
navian, Anglo-Saxon  and  German  poems.  The 

name  probably  signifies  the  <*skilfuP*  or  *^art- 
fuP  one.  Wayland  seems  to  be  a  deification 
of  the  smith,  whose  calling  was  considered 
among  the  highest.  Episodes  in  the  story  nar- 

rate that  Wayland  was,  like  Vulcan,  lame,  and, 
like  Djedalus,  manufactured  wings  and  could 
fly.  These  are  thought,  however,  to  have  been 
late  introductions  from  the  classic  mythology. 
In  France,  too;  Galans  the  Smith  was  known. 
Simrock  employed  the  various  legends  in  his 
epic  ̂ Wieland  der  Schmied^  (1835).  The  me- 
galithic  monument  in  Berkshire  called  *  Way- 
land  Smith's  cave,»  with  the  character  Way- 
land,  empiric  farrier,  and  pedlar,  is  familiar 

through  Scott's  ̂ Kenilworth.^  Consult  Mau- 
rus,  *Die  Wielandsage  in  der  Litteratur* 
(1902). 
WAYNE,  wan,  Anthony,  American  soldier : 

b.  Easton,  Pa.,  1  Jan.  1745;  d.  Presque  Isle 
(Erie),  Pa.,  15  Dec.  1796.  At  18  he  became  a 
land-surveyor.  He  was  an  intimate  friend  of 
Franklin,  and  early  took  an  active  interest 
in  public  affairs.  Having  married  and  settled 
to  farming  (1767),  he  was  elected  to  the  Penn- 

sylvania convention  and  legislature  in  1774, 
served  on  the  committee  of  safety,  and  in  1775 
laised  a  regiment,  with  which  he  took  part  in 
the  campaign  against  Canada.    He  fought  with 
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distinction  and  was  wounded  at  the  Itattlc  of 
Three  Rivers  3  Jan.  1776,  held  Ticon<leroKa 

till  May  1777  and  after  rcceiyinff  the  commis- 
sion of  hrigadicr-gcneral  joined  Washington 

in  New  Jersey;  led  a  division  at  Brand>*wine 
11  Septeml)er  and  commanded  the  right  wing 
and  led  the  attack  at  Germantown  4  October. 
He  made  a  dashing  raid  on  the  British  lines  in 
the  winter  of  1777-78,  carrying  off  a  great 
qnantitv  of  supplies,  and  on  the  night  of  15 
July  l?79  achieved  the  most  brilliant  of  the 
American  victories  in  the  storming  of  Stony 
Point,  for  which  he  received  a  gold  medal  ana 
the  thanks  of  Congress.  He  became  a  popular 

hero,  and  his  nickname  of  **Mad  Anthony** 
was  as  much  a  tribute  to  his  energy  and  valor 
as  it  was  a  denotation  of  his  recklessness  in 

action.  By  a  bayonet  charge  he  rescued  La- 
fayette in  Virginia  in  1782;  made  a  daring 

attack  on  the  whole  British  army  at  Green 
Spring  (6  July),  and  defeated  the  British  and 
Indians  in  Georgia.  On  the  surrender  of  Char- 

leston. S.  C,  by  the  British  it  was  occupied 
by  Wayne,  14  Dec.  1782.  He  was  made  brevet 
major-general  10 .  Oct.  1783,  retired  from 
the  army  in  1784  and  |>ecame  a  member 
of  the  Pennsylvania  legislature.  He  was 
a  meml)er  of  the  convention  of  that 
State  which  ratified  the  Federal  Consti- 

tution in  '  1787.  Later  he  settled  on  a 
Georgia  plantation  presented  to  him  by 
the  State  in  return  for  his  military  services; 
and  from  Georgia,  in  1791,  he  was  sent  to 
Congress,  but  in  a  contest  during  the  next  year 
his  seat  was  declared  vacant.  In  April  1792, 
he  was  made  commander-in-chief  of  the  Ameri- 

can army,  with  the  rank  of  major-general.  In 
17^^3  he  took  the  field  against  the  Indians  in 
Ohio,  whom  he  finally  defeated  at  Maumee 
Rapids  or  Fallen  Timl>ers  and  he  forced  them 
to  conclude  the  treaty  of  (ircenville  (1795), 
which  gave  a  large  tract  uf  tcrritor>'  to  the 
Ignited  States.  His  death  occurred  while  he 
was  engaged  in  completing  this  service.  A 
monument  was  erected  to  him  at  Waynesboro, 
Pa..  1809.  Consult  the  'Lives*  by  Armstrong 
(1834)  and  Moore  (1845);  Wayne's  'Regimen- 

tal Orderly  Book*  on  the  northern  campaign, 
edited  by  J.  Munsell  (1H59);  Stillc,  'Wayne 
and  the  Pennsylvania  Line*  (1893);  Roosevelt. 
'Winning  of  the  We.st.*  Vol.  IV  (1889-94); 
and  Spears,  'Anthony  Wayne*  (1903). 

WAYNE,  Tames  Moore,  American  jurist: 
b.  Savannah,  Cia.,  1790;  d.  Washington,  D.  C, 
5  July  1W>7.  He  was  graduated  at  Princeton 
University  in  1808,  was  admitted  to  the  bar  in 
1810.  and  engaged  in  practice  at  Savannah.  He 
served  for  two  years  in  the  Georgia  legisla- 

ture, was  mav'or  of  Savannah  in  1823.  and  was 
jndcc  of  the  Superior  Court  in  1824-2')  He 
w;i'«  a  member  of  Congress  in  182'>-35;  and  was 
appointed  by  President  Jack. son  an  associate 
justice  of  the  Supreme  Court  of  the  United 
States  9  Jan  1835.  He  was  a  recognized  au- 

thority on  admiralty  jurisprudence.  He  op- 

posed the  re-chartering  of  the  I'nited  States Bank. 

WAYNE,  Neb.,  riiy.  comHy-seat  of  Wayne 
County.  <»n  the  Chicago.  Saint  Paul.  MinneiVpo- 
lis  and  Omaha  Railroad,  about  '>.>  miles  north 
by  west  of  Lincoln  and  85  milrs  northwest  of 
Omaha.     It    i-*    in    an    agricultural    retiioti.    in 

which  the  principal  productions  arc  wheat,  com. 
sugarbeets  and  potatoes.  Wayne  makes  ex- 

tensive shipments  of  grain,  hogs,  cattle,  hay  and 
vegetables.  It  has  the  Nehrasloi  Normal  Col- 

lege (private),  a  high  school  and  public  fn^ded 
schools.  There  are  four  banks  and  two  news- 

papers.   Pop.  about  2,140. 

WAYNESBORO,  winz^bfir-o,  Ga..  city. 
county-scat  of  Burke  County,  on  the  Central 
Railroad  of  Georgia.  at)Out  100  miles  northwcM 
of  Savannah  and  30  miles  south  of  Augusta. 
It  was  laid  out  as  a  town  in  1783,  and  in  lARf^ 
was  incorporated  as  a  city.  The  chief  manu- 

factories are  cottonseed-oil  mills,  a  wagoti  fac- 
Utry,  agricultural  implement  works,  a  meat- 
I.acking  plant  and  a  cotton  compress.  It  ha« 
seven  churches,  one  public  high  school  or 
academy,  and  Wayneslwro  Academy  (a  private 
high  school),  elementary  public  schools,  two 
banks  and  a  newspaper.  A  battle  was  fought 
here  during  the  Revolutionary  War,  and  one 
during  the  Civil  War.    Pop.  about  2,729. 

WAYNESBORO,  Pa.,  borough  in  Frank- 
lin County,  on  the  Mont  Alto  ana  West  Mary- 

land railroads,  about  48  miles  southwest  of 
Harrisburg.  It  is  the  commercial  and  indus- 

trial centre  of  quite  an  extent  of  territory. 
The  chief  manufacturing  establishments  arc 
four  large  machine  factories,  employing  a  total 
of  2,500  men,  also  foundries,  tool  works,  cream- 

eries, ice-machine  and  engine  works,  and  a 
plow  factory.  There  arc  four  banks,  two  daily 
and  two  weekly  newspapers.  The  liorouj<li  is 
near  South  Mountain  and  Antietam  Creek. 

The  Confederate  army  passed  through  Waynes- 
lK>ro  on  the  way  to  and  from  Gettysburg.  Fop. 
al)Out  9.720. 
WAYNESBORO  (Va),  Battle  of.    On  ZT 

Feb.  1865  General  Sheridan  started  from  Win- 
chester. Va.,  on  his  final  campaign  up  the  Shen^ 

andoah  Valley,  under  instructions  from  GeneraV 
Grant  to  destroy  the  Virginia  Central  Railroad, 
the  James  River  canal,  capture  Lynchharg.  it 
practicable  and  join  General  Sherman,  wherr- 
ever  he  might  be  found  in  North  Carolina,  or 
return   to   Winchester.    He  had   Custer's  and 
Devin's  divisions  of  cavalry  and  two  sectionf 
of  artillery,  al)out  10,(X)0  officers  and  men.  tke 
whole  commanded  by  General  Merritt.  his  ciricf 
of  cavalry.     At  Mount  Crawford,  1   March,  be 

was     met     by     Rosser's    cavalry    which     was 
promptly  dispersed,  and  2  March  he  readied 
Staunton,  which  had  f>een  aliandoned  by  Gen- 

eral  Early,   who  had   fallen  back  eastward  to 
a  ridRC  we^t  of  and  near  Waynesboro,  wliere 

he    could    muster    only    Wharton's    two   snail 
brigades  of   infantry,   Nelson's  liattery  of  «ii 
guns  and  Rosser's  cavalry,  in  all  not  over  IJBW men.     Merritt  followed  from  Staunton,  and  htc 
in    the    afternoon,    after    some   artillery-firifliL 
three  of  Custer's  dismounted  regiments  moved 
around  Rarly's  left  flank,  between  it  and  Sondi 
River,  while   two  of  his  brigades  charged  hii 

front.     Karly's  men  made  but  a   feeble  resiH- 
ance    and    broke    in    a    disorderly    ront,   holly 
pursued  by  the  Cnion  cavalry  throagfa  WamMS- 
lK)ro   and   as    far   as    the    South    Fork   of  dK 
Sht-nandoah  and  to  Greenwood  Station*  what 
five    Kini>    were    captured    and    se\*enil    InM 
cars   Imrncd      Merritt    took   as   prisoners   1.450 
(ifTiOf'rN    and    mm    and   captured    11    guns  with 
bor^e*'     aiul     lai^son*.     complete,     200     loaded 
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wagons  and  several  battle-flags.  Generals 
Early,  Long,  Wharton,  Lilley  and  Rosser,  with 
a  few  men,  escaped.  From  Waynesboro  the 
prisoners  and  captured  artillery  were  sent  back 
to  Winchester,  under  guard  of  1,600  men. 

Early's  army  had  disappeared  and  Sheridan 
moved  unmolested  to  the  Virginia  Central  Rail- 

road, which  was  destroyed  for  several  miles. 
The  swollen  conditions  of  the  rivers  made  it 
impossible  to  join  Sherman  and  Sheridan  de- 

termined to  destroy  still  more  thorougly  the 
railroad  and  James  River  canal  and  then  join 
Grant  in  front  of  Petersburg.  He  divided  his 
command,  sending  one  part  to  the  James  River 
canal,  which  it  destroyed  as  effectually  as  the 
other  part  destroyed  the  railroad.  This  done, 
he  moved  to  White  House  on  the  Pamunkey 
River,  where  he  arrived  on  19  March  1865,  and 
thence  to  the  army  in  front  of  Petersburg.  Con- 

sult ^Official  Records,>  (Vol.  XLVI) ;  Pond, 
^The  Shenandoah  Valley  in  1864^ ;  Sheridan, 
Personal  Memoirs >  (Vol.  H)  ;  Eiarhr,  ̂ Last 
Year  of  the  War  for  Independence^ ;  The  Cen- 

tury Company's  ̂ Battles  and  Leaders  of  the 
Civil  War>   (Vol.  IV). 

£.  A.  Carman, 

WAYNESBURG,  wanz'berg,  Pa.,  borough, county-seat  of  Greene  County,  on  Ten  Mile 
Creek  and  on  the  Waynesburg  and  Washington 
Railroad,  about  44  miles  south  of  Pittsburgh. 
It  is  in  an  agricultural  and  stock-raising  region, 
and  in  the  natural-gas  and  oil  belt.  It  has  flour 
mills,  a  foundry,  a  planing  mill,  a  carriage  fac- 

tory, a  machine  shop  and  creameries.  It  is  the 
seat  of  Waynesburg  College  (Cumberland 
Presbyterian).  There  are  five  banks  and  two 
newspapers.    Pop.  about  3,545. 
WAYNESBURG   COLLEGE,  located  at 

Waynesburg,  Pa.  It  was  chartered  in  1850  and 
first  opened  to  students  in  1851.  It  was  estab- 

lished by  and  is  under  the  control  of  the  Penn- 
sylvania Synod  of  the  Cumberland  Presbyterian 

Church,  and  the  trustees  are  elected  by  this 
s>-nod.  In  1902  the  board  of  trustees  was  in- 

creased from  11  to  21  members,  and  the  Alumni 
Association  empowered  to  submit  12  nomina- 

tions, from  which  six  trustees  shall  be  elected. 
The  college  for  many  years  labored  under  seri- 

ous financial  difficulties,  and  it  was  not  until 
\S9S  that  an  adequate  endowment  was  obtained, 
which  was  increased  in  1900.  Since  that  time 
the  curriculum  has  been  extended,  especially  in 
the  study  of  sciences,  and  the  equipment  greatly 
improved.  The  college  offers  three  regular 
courses,  classical,  hterary  and  scientific,  which 
lead  to  the  degrees  of  A.B.,  B.L.  and  B.S. 
Greek  is  reijuired  for  the  A.B.  degree.  These 
courses  all  mclude  some  electives  in  the  work 
of  the  last  two  years,  the  list  of  electives  from 
which  the  student  may  choose  differing  in  each 
course.  The  degree  of  A.M.  is  conferred  for 
graduate  work;  courses  leading  to  the  Ph.D. 
degree  have  been  discontinued.  In  addition,  the 
college  maintains  a  preparatory  department,  a 
normal  department,  a  conservatory  of  music, 
and  a  school  of  oratory.  The  college  adopted 
the  system  of  co-education  at  the  first,  and  has 
found  it  most  successful.  The  students  main- 

tain two  literary  societies  and  a  Young  Men's 
and  a  Young  Women's  Christian  Association. 
The  buildings  include  the  main  building  and 
Hanna    hall,    a    dormitory.    There    are    well- 

equipped  chemical  and  biological  and  physical 
laboratories,  recently  established.  The  Ubrary 
in  1918  contained  10,000  volumes,  and  the  pro- 

ductive funds  amounted  to  $90,000.  The  stu- 
dents numbered  270  and  the  faculty  23. 

WAYS    AND    MEANS    COMMITTEE. 
Sec  United  States  —  Finances;  Senate, 
United  States. 

WAZAN,  or  WEZZAN,  wa-zan',  Morocco, 
an  inland  town,  picturesquely  situated  on  the 
steep  northern  slope  of  a  two-peaked  mountain, 
in  the  hill  country  90  miles  southeast  of  Tan- 

gier. It  is  a  sacred  dty  of  refuge,  and  a  place 
of  pilgrimage,  the  headquarters  of  the  grand 
sheriff,  the  spiritual  ruler  of  Morocco.  The 
principal  buildings  are  the  great  mosque  and 
the  tombs  of  a  long  line  of  sheriffs.  The  trade 
is,  as  elsewhere  in  Morocco,  mainly  in  the 
hands  of  the  Jews.  Pop.  about  16,000.  Con- 

sult Watson,  <A  Visit  to  Wazan>   (1880). 

WAZIRISTAN,  wa-ze-ri-stan'  the  coun- 
try of  the  ̂ ya2iris,  Northwestern  India,  a  moun- 

tainous region  situated  west  of  the  Suliman 
range,  nordi  of  British  Baluchistan,  and  east  of 
Afghanistan.  It  is  now  partly  included  in  Brit- 

ish India,  and  has  at  various  times  been  the 
scene  of  military  operations  owing  to  the  depre- 

dations and  raids  of  the  Waziris  on  the  cara- 
vans traversing  the  Gomul  Pass.  The  British 

government  maintains  political  agencies  in  both 
Northern  and  Southern  Waziristan.  The  prin- 

cipal town  is  Kanigoram.  It  is  a  mountainous 
coimtry,  with  much  fine  scenery,  and  a  delight- 

ful climate  except  in  some  of  the  valleys.  The 
Waziris,  a  portion  of  whom  are  known  as 
Mahsuds,  are  a  hardy  race  of  Afghans.  Some 
of  them  have  settled  peaceably  within  British 
territory,  where  they  cultivate  the  land.  Their 
crops  are  wheat,  maize  and  barley;  they  raise 
horses  and  sheep,  and  iron  and  wood  are  ex- 

ported. 
WE  A  (contraction  of  Wayatonuki,  *Eddy 

people*),  a  tribe  of  the  Algonquin  stock  of 
North  American  Indians,  belonging  to  the 
Miami  confederacy.  When  first  known  to  the 
whites,  in  1672-1703,  they  were  in  Wisconsin, 
but  they  seem  to  have  gradually  drifted  south- 

ward, and  in  1701  one  of  their  villages  was  on 
the  site  of  the  present  Chicago,  III,  and  in  1719 
their  chief  village  was  on  the  Wabash  below 
the  mouth  of  Wea  Creek,  in  Indiana.  They 
were  hostile  against  the  whites  in  western  Vir- 

ginia, in  which  their  country  was  situated,  but 
they  finally  signed  the  celebrated  treaty  of 
Greenville  in  1795,  and  in  1820  sold  their  last 
lands  in  Indiana  and  moved  with  the  Pianka- 
shaws  to  Illinois  and  Missouri.  In  1832  they 
again  sold  their  lands  and  the  main  body  moved 
to  Kansas^  whither  a  few  of  their  number  had 
already  migrated.  In  1854  the  rapidly  decreas- 

ing Weas  and  Piankashaws  united  with  the 
Peorias  and  Kaskaskias  of  the  Illinois  confed- 

eracy; at  this  time,  their  population  aggregated 
259,  largely  mixed-bloods.  ^  In  1868  they  moved 
to  the  Neosho  Indian  Territory,  now  Oklahoma, 
where  the  small  remnant  has  been  absorbed. 

WEAKFISH,     or    SQUETEAGUE,     a 
spiny-rayed  fish  of  the  genus  Cynoscion  and 
family  Scicpntdcp.  It  has  no  teeth  on  the  vomer 
or  palate  bones,  but  numerous  ones  in  the  jaws, 
which  are  weakly  in  structure;  the  air-bladder 
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has  a  horn  on  each  side  projecting  forward. 
The  genus  is  chiefly  American,  with  about  15 
North  American  species.  The  common  weak- 
fish  (C.  rcgalis)  is  one  to  two  and  one-half 
feet  long,  brownish  blue  above,  with  irregular 
brownish  spots,  and  tinged  with  greenish  and 
banded  in  the  young ;  the  sides  silvery,  abdomen 
white,  and  iris  yellow;  lower  fins  orange;  a 
single  row  of  very  small  teeth  in  the  upper 
jaw  and  a  double  series  in  the  lower;  dorsals 
separated,  and  the  second,  with  the  caudal  and 
anal,  mostly  covered  with  scales.  This  is  one 
of  the  most  abundant  fishes  along  the  entire 
Atlantic  Coast  from  Cape  Cod  to  Florida,  but 
there  have  been  times  when  the  invasions  of 
blucfish  have  driven  them  from  parts  of  the 
coast.  The  name  originated  from  the  little  re- 

sistance it  makes  when  taken,  and  from  the  ease 
with  which  the  delicate  structure  of  the  mouth 
enables  it  to  break  away.  This  is  the  name  most 
emploved  on  the  New  Jersey  Coast,  while  in 
New  England  the  Indian  name  ̂ squeteague*  is 
usual,  and  in  the  South  sea-trout  is  applied^  to 
this  and  to  the  spotted  Cynoscion.  On  the  New 
Jersey  Coast  it  appears  early  in  the  spring,  being 
most  almndant  toward  the  end  of  July,  and  dis- 

appears late  in  the  autumn ;  it  is  a  greedy  biter, 
and  is  easily  taken  by  any  soft  white  bait,  af- 

fording great  sport  lor  alK>ut  an  hour  on  the 
flood  tide;  it  swims  in  shoals  near  the  surface 
and  requires  a  line  slightly  if  at  all  leaded.  In 
summer  it  is  abundant  al>out  the  mouths  of 

rivers,  where  the  water  is  brackish,  and  some- 
times ascends  far  up,  having  been  taken  in  the 

Hudson  50  miles  above  New  York ;  it  is  taken 
by  seines  and  poundnets  in  large  quantities ;  when 
caught  it  m<ikes  a  croaking  sound,  also  heard 
when  the  fi.sh  is  at  the  l>ottom.  The  flesh  is 
wholesome  and  well  flavored,  but  so  quickly  gets 
soft  that  it  docs  not  rank  high  in  the  market. 
The  air-bladder  makes  excellent  isinglass  for 
culinary  purposes.  The  spotted  weakfish  (C. 
ticbulosus)  is  C(mspiciiousl3'  marked  Mith  round 
black  spots  alvove  and  the  soft-dorsal  fin  is  not 
scaly.  It  is  more  southern  than  the  squeteague, 
and  is  sometimes  called  spotted  trout.  Other 
relakrd  species  occur  in  West  Indian  waters  and 
on  the  Pacific  Coast. 

WEALDEN,  wel'den.  certain  delta-depos- its (if  the  Cretaceous  (or  Chalk  system,  from 
their  great  development  in  the  weald  of  Sussex, 

England.  W'rald  means  in  Old  P'nplish  a  wood or  forest,  and  the  name  is  applied  to  a  tract 
of  country  lying  between  the  north  and  south 
downs  of  Kent  and  Sussex.  The  recognized 
geological  name  of  this  subdivision  of  the  Cre- 

taceous system  is  the  Xeocomian,  from  the  f>ld 
I-.itin  name  of  Xeuchatel  in  Switzerland.  This 
stage  in  the  south  of  England,  and  thence  east- 

ward across  Hanover,  consists  of  a  mass  of 
sand  and  clay,  sometimes  l.SOO  feet  thick,  rep- 
resrnting  the  delta  of  a  river.  Only  a  portion 
of  this  delta  remains,  but  as  it  extends  in  an 
eastern  ami  we^^tern  direction  for  a  distance  of 
at  least  2(X).  and  from  north  to  south  less  than 
100  miles,  its  total  area  may  have  been  20,000 
square  miles,  in<licating  a  very  large  river  flow- 

ing from  a  continent.  The  stream  not  improl>- 
ably  descended  from  the  north  or  northwest. 
It  carried  down  the  driftrd  vegetation  of  the 
land,  with  occasional  carca'irs  of  the  iguanodons 
and  other  terrestrial  or  amphibious  creatures  of 
the  time.     Beyond  the  area  overspread  by  the 

sand  and  mud  of  the  delta,  the  ordi       v 
sediments  accumulated,  with  their  c>m 
organic    remains.    From    Yorkshire.    « 
they    stretch    eastward    through    north* 
Germany,  and  are  found  at  the  base  of  tl 
taceous   s>'stem  through   France  into   I 
land.    Sec  Geology. 

WEALTH.    Wealth  may  be  defined 
as  a  state  of  beinf^  or  as  a  category  of 
A  state  of  wealth  is  practically  identical 
state   of   well-l)eing.    It   is   a   condition 
which   men    possess  most  of   the   thing 
need,    it  is  the  opposite  of  a  state  of  p 
Wealth,  however,  is  generally  conceives 
category  of  goods.    As  a  categoo'  of  fiP 
includes  all  those  material  things  which  | 
value  or,  which  means  the  same  thing,  al 
material  things  of  which  the  communit 
sesses  less  than  it  would  like  to  have.    Oi 
it  consists  of  all  those  material  things  wh 
community  thinks  it  worth  while  to  sti 
get  in  larger  quantities  than  it  already  1 

From  this  point  of  view  it  will  be  sei 
there  is  a  very  close  connection  between 
a^*  a  category  of  goods  and  wealth  as  a  9 
being,  though  there  is  an  apparent  parado 
Wealth  is  contrasted  with  free  goods, —  a 
air,  sunlight,  beautiful  scenery,  abundant 
and  so  forth.    It  is  obvious  that  the  mo 
goods  the  community  possesses,  the  gre; 
well-being.    If  an  obiect  which  is  now  < 
ered  as  wealth  could  f>e  made  sufficiently 
ant  to  satisfy  all  possible  needs,  the  com 
v.ould  undoubtedly  be  l)Ctter  off,  but  tl 
jcct  would  have  ceased  to  be  wealth. 
would  be  one  less  article  to  include  in  th 

gorv  of  wealth. 
This  paradox,  however,  is  only  an  a| 

one.    The  object  of  wealth  which,  und 
above  illustration,  has  l)ecome  a  free  got 
become  such  by  reason  of  its  ainindance. 
being    is    clearly    improved    by    increasi 
abundance.    Now  any  material  thing  is 
of   which  you   can   say  that  by  increas 
abundance  you  would  increase  the  wcl 
of  the  community.    After  it  has  becomi 
ciently  abundant,  you  can  no  longer  sa 
If  we  have  enough  air,  you  cannot  say  i 
would  be  better  off  if  we  had  more.     It 
when  we  have  not  enough  that  we  can  sa 
Well-being,  therefore,  depends  upon  \ 
a   very   direct,   immediate   and   practice* 

Anything  of  which  w-e  need  more  than  li 
is   wealth.      Anything  of   which   you   i 
—  more  of  it.  more  well-being,  less  of 
well-being. —  is  wealth.     Anything  of  whi 
can  say  that  it  is  worth  our  while  to  try 
more   al   it,   is   wealth;    whereas   an>*tii 
which  you  cannot  say  that,  either  becaui 
usele^^s   in    it*ielf   or  because  we  have   ; 
as  much  as  we  can  possibly  use.  is  not  ' 

Wealth  as  thus  defined  become  an  « 
factor  in  the  greatest  and  most  practicki 
the  problems  of  man  on  earth :  namely. 
adantation.  In  some  respects  there  is  ; 
perfect  adaptation  between  man  and  hii 
ronment.  In  such  cases  there  is  no  pai 
reason  why  be  should  think  about  or  c 
his  mind  nr  ImxIv  over  the  Mtuation.  Thi 
many  other  r;ist<,  bowi'xer,  in  which  fa 
not  find  bim-irlf  perfectly  adapted.  H  t 
mate  is  too  cold,  hv  needs  fuel,  clothii 
shelter.    There  is  the  bc^t  possible  reasc 
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he  should  exercise  his  mind  and  body  over  ques- 
tions of  this  kind.  If  he  lives  in  a  climate 

where  food  is  not  spontaneously  produced  by 
nature  he  will  find  a  scarcity  of  food.  There 
is,  therefore,  the  best  possible  reason  why  he 
should  exercise  his  mind  and  body  over  the 
food  question.  So  with  respect  to  every- 

thing of  which  there  is  a  scarcity  or  of  which 
he  feels  the  need  of  more  than  he  has«  he 
will  work  at  his  great  problem  of  adaptation  in 
proportion  as  he  gives  effective  attention  to 
these  things  and  ignores  those  phases  of  the 
situation  which  are  not  susceptible  of  improve- 

ment. From  this  point  of  view  one  might  al- 
most say  that  wealth  consists  of  those  material 

things  which  it  is  worth  our  while  to  concern 
ourselves  about. 

Some  difference  of  opinion  has  arisen  as  to 
whether   the  term  wealth  should  include  only 
material  things.    Are  not  intelligence  and  skill 
wealth?    They  are  tmdoubtedly  absolutely  es- 

sential to  the  production  of  wealth,  but  it  is 
not  customary  to  call  them  wealth.    It  seems  on 
the  whole  better  to  restrict  the  use  of  the  term 
to  those  material  things  which  are  the  objects 
of   the   exercise   of   the  intelligence  and   skill 
rathei'  than   to    inchide   intelligence   and   skill 
themselves.    If  we  begin  to  enlarge  the  defini- 

tion of  wealth,  it  would  be  very  difficult  to  know 
where  to  stop.    Should  we  include  the  physical 
texture  of  the  human  muscles  and  the  chemical 
and  biological  processes  which  go  on  inside  the 
human  body  in  our  category  of  wealth  ?    These 
undoubtedly  have  a  great  deal  to  do  with  the 
production  of  wealth  and  with  our  general  well- 
being,  just  as  do  air  and  sun-light,  but  these  are 
not  generally  the  objects  of  human  endeavor 
and  certainly  are  not  consciously  thought  of  in 
what  we  call  the  pursuit  of  wealth.    All  defini- 

tions are  of  course  more  or  less  arbitrary.    It 
$ecms  that  we  must  draw  the  line  somewhere 
between  the  things  which  are  wealth,  and  the 
things  which  are  not  wealth.     It  seems  better 
to  include  under  wealth  only  those  things  of 
which  it  is  worth  our  while  to  try  to  increase 
our  supply. 

T.  N.  Carver. 

WEALTH  OF  NATIONS.  Writers  on 
economics  distinguish  capital  from  wealth  by 
including  in  capital  only  those  commodities 
which  are  susceptible  to  reproduction  or  are 
employed  as  agents  in  reproduction,  as  land, 
timber,  fisheries,  rivers,  roads,  canals,  ships, 
carriages,  money,  telegraphs,  etc.  The  distinc- 

tion might  be  useful  if  it  were  generally 
adopted;  for  a  vast  amount  of  capital  is  sunk 
in  objects  which  are  apparently  non-productive, 
as  temples,  monuments,  statues,  pictures,  musi- 

cal instruments,  and  generally  all  artistic  prod- 
ucts. But  as  a  matter  of  fact  the  distinction 

is  not  generally  adopted,  so  that  its  utility  is 
far  from  being  convincing.  No  tax  assessors, 
census  canvassers  nor  lenders  of  money  have 
adopted  it  For  this  reason  national  capital 
and  national  wealth  will,  in  the  present  article, 
be  treated  as  synonymous. 

Before  the  opening  of  the  17th  century,  a 
date  which  corresponds  with  the  colonization 
of  America,  but  few  attempts  were  made  to 
estimate  the  wealth  of  a  nation,  the  rate  of  its 
growth,  its  relation  to  population,  to  the  cur- 

rent rate  of  interest  or  to  the  local  and  variable 
character  of  the  measure  (money)  which  was 

necessarily  employed  to  compute  it.  The  prac- 
tical importance  of  these  relations  were  left 

to  the  researches  of  a  later  age.  Yet  at  the 
very  opening  of  the  century  arose  a  genius  who, 
suspecting  the  significance  of  these  relations, 
laid  the  foundations  for  every  economical  work 
which  in  treating  these  subjects  has  commanded 
the  respect  of  science.  This  was  Giovanni 
(John)  Botero,  a  Jesuit,  and  the  author  of 
^Ragione  di  Stato,>  or  <The  Wealth  of  Na- 

tions,^ of  which  an  English  translation  by  Rob- 
ert Paterson  appeared  in  1606.  Botero  was 

followed  by  Mariana  in  Spain,  Sully  in  France 

and  Sir  Charles  D'Avenant  in  England,  to  the last  of  whom  we  are  indebted  for  the  earliest 
computations  concerning  the  wealth  of  England, 
France  and  Holland;  all  of  which  computa- 

tions relate  proleptically  to  the  quarter  of  a 
century  preceding  the  accession  of  Charles  I  in 1625. 

England  —  Great  Britain -— United  King- 
dom.— At  a  later  period  Sir  Charles  D'Avenant estimated  the  population,  value  of  real  estate 

and  current  ̂ specie*  of  England,  whether  in 
the  treasury  or  in  circulation,  for  the  year  1600, 
as  follows:  For  the  real  estate,  £72,000,000; 
specie,  £4,000,000;  conservative  figures.  From 
these  data  a  comprehensive  estimate  has  been 
compiled,  as  follows:  Year  1600,  population, 
5,000,000;  wealth,  real  and  personal,  £200,000,- 
000;  money  (coins  and  exchequer  tallies), 
£5,000,000.  Upon  the  scattered  but  useful  data 
of  Sir  Charles,  strengthened  by  the  almost  con- 

temporaneous estimates  of  Sir  William  Petty 
and  others,  Gregory  King  compiled  the  first 
contemporaneous  estimate  of  the  wealth  of 
England  in  1688,  which  he  fixed  at  about  £600,- 
000,000,  equal  to  about  3,000,000,000  Spanish 
dollars  of  that  period;  population,  7,700,000. 
From  that  time  onward  the  progress  of  wealth 
in  the  United  Kingdom  has  been  computed  as 
follows : 

YXAR 
Authority Population, 

millions 

Wealth, 

million 

dollars 

1700 

1800 

Gregory  King  (1712)   
Sir  W.  Pultency   

8.0 

16.0 
27.3 

32.0 42.0 

42.4 
47.0 

3,500 8.753 

1850 
McKean  and  older   22.564 

1875 
Sir  R.  Gi&n   42.740 

1900 
Based  on  Giffen   70,000 1903 Sir  R.  Giffen   72.998 

1915 Based  on  Giffen   100.000 

NoTTE. —  Government  property  and  unproductive  lands 
were  not  included  in  the  estimates  of  wealth  until  1875.  In 
addition  to  his  computation  of  wealth  for  the  United  Kingd9m 
in  1903,  Sir.  R.  Giffen  estimated  the  wealth  of  the  British 
Colonies  and  Dependencies  as  follows:  Canada.  $6,750,000.- 
000;  Australasia.  $5,500,000,000;  India,  $15,000,000,000; 
South  Africa,  $3,000,000,000;  and  the  rest  of  the  Empire. 
$6,000,000,000;  total  for  .Colonies  and  De^ndencies,  $36,250,- 
000,000.  Becaxne  this  addition  to  Brittsh  cadastres  was  a 
novdty.  and  becauae  a  large  part  of  this  wealth  was  re|>re- 
sented  by  Indian  and  Colonial  securities  held  in  the  Umted 
Kingdom  and  already  included  in  its  cadastres,  it  has  not 
been  included  in  the  above  table. 

Out  of  50  known  cadastres  relating  to  the 
wealth  of  the  British  isles,  those  above  have 
been  selected  on  account  of  their  dates  as  illus- 

trating the  progress  of  wealth  in  equal  periods 
of  time  and  because  they  are  practically  from 
the  same  source:  a  political  economist  and 
statistician  of  the  British  Board  of  Trade. 
The  advance  during  the  century,  from  1700  to 
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1800,  appears  to  have  been  about  two  and  one- 
half  times;  from  1800  to  1850  two  and  one- 
half  times  in  50  years;  from  1850  to  1875  nearly 
twice  in  25  years ;  and  from  1875  to  1900  only 
14  per  cent  in  25  years.  The  remarkable  de- 

crease in  the  proercss  of  wealth  and  therefore 
of  profits  marked  by  the  declining  rate  of  in- 

terest on  investments  which  prevailed  from  1875 
to  1900  has  )>een  attributed  by  British  econo- 

mists to  the  loss  of  profits  in  trade  occasioned 
by  German  rivalry,  especially  in  the  woolens 
and  iron  and  steel  trade?. 

France. —  Turning  from  Great  Britain  to 
France,  although  scattered  data  may  be  gleaned 
from  the  memoirs  of  Sully,  Colbert,  Turgot  and 
Keeker,  no  comprehensive  cadastre  of  the 
wealth  of  France  appears  to  have  been  made 
before  Arthur  Young  and  the  other  economists 
of  the  Revolutionary  period;  from  which  time 
to  the  present  there  exist  some  twenty-odd  com- 
?utations.     From  these  have  been  selected  the 
ollowing  ones,  as  illustrative  of  the  progress 

of  wealth  in  about  equal  divisions  of  time: 

throw   no  little   light   tmon  the   grcmt  cvoMs 
through  which  the  world  is  now  passing. 

VSAI 

1789 
1H15 
1840 

1865 

1890 

1915 

Authority 

Arthur  Young  and  othera. . 
Muniteur  Industrie!   
Deduced  from  income  and 

other  data   
Deduced  from  M.  Vacher 

(1878)   
Deduced  from  M.  DePoville 

(1888)   
Deduced  from  Leroy  Beau- 

lieu  and  Do  LAvergne   

Population, 
milliona 

25.0 
29.5 

53.0 

36.0 

37.0 

41.0 

Wealth, 

million 
dollars 

7.600 
14.200 

22.900 

38.800 

53,600 

64.300 

Nuts. —  De  Poville't  cadastre  includes  securities.  De 
Beaulieu's  cadastre  (of  1908)  includes  certain  lands,  roads, 
canate  and  personal  property,  for  the  first  time.  These 
have  been  deducted,  to  renoer  it  uniform  with  pievioui 
computations.  Mr.  James  E.  DunninK  ( Sorth  AnuHcan 
Rrritw,  1911)  comjmted  the  annual  savings  of  Prance  at 
$400,000,000:  a  subsuntial  agreement  with  the  growth  of 
wealth  shown  in  the  table. 

The  progress  of  national  wealth  in  France 
exhibits  a  rise,  from  1789  to  1815,  of  about 
50  per  cent;  1815-40,  about  60  per  cent;  and 
1840-65,  about  50  per  cent ;  1865-90  (period  of 
the  Franco-Prussian  War),  a  fall  to  about  37 
per  cent ;  and  1890-1914,  a  fall  to  20  per  cent ; 
for  which  there  has  appeared  no  adequate  ex- 

planation except  a  decrease  in  the  profits  of 
trade. 

Germany. —  The  German  republic  as  now 
constituted  was  formed  on  the  ruins  of  the 
empire  of  1871  at  the  close  of  the  Great  War 
of  1914-18,  hence  the  cadastral  data  relatin^^  to 
previous  periods  is  more  or  less  proleptical 
and  inharmonious,  not  only  as  to  computations 
of  wealth,  but  even  as  to  population.  After  a 
careful  comparison  of  numerous  conflicting  au- 

thorities, the  following  statistics  have  been 
a<lopted  as  apparently  the  most  authentic.  The 
data  since  1870  are  !>ased  on  official  returns. 

(ierman  national  wealth  appears  to  have  in- 
creased during  the  decade  1850-60  to  the  extent 

of  15  per  cent;  1860-70,  10  per  cent;  1870-80, 
18  pi-r  cent;  1S81MH).  10  per  cent;  and  during 
the  four  years  folkiwin^,  7  per  cent.  After- 

ward, in  tile  five  years  ending  1914  the  increase 
rose  to  31  per  cent.  The  figures  are  very  in- 

structive, and  taken  in  connection  with  those 
rcUting   to    Great    Britain    and    France,    they 

YEAR 

Ilt50 
1860 
1870 

1880 1890 

1894 1909 

1911 
1914 

Authority 

International  Review.  1875   
Monthly  Conanlar  Reports.  1868 
Daily  Consular  RepurU.  April  29. 

1911   
Deduced  from  tame   
Deduced  from  daU  of  Prof.  Ballod 
Deduced  fn>m  Dr.  J.  Riever. . . . 
Sir  PranciB  Oppenheimer   
Dr.  Karl  Hetfferich   
Deduced  from  official  data   

NoTC—  Sir  Prandi  reported  to  the  Britiah  l 
a  (ferman  computation  of  national  wealth  ihowinc  a  fain  of 
58  per  cent  in  15  years.  This  percentage  was  attained  by 

addinft "  penonal  property  "  to  the  extent  of  f40.000.000jOOO: an  inadmissible  proportion.  It  has  twen  reduced  in  the  tiblt 
to  the  umomI  proportion  of  personal  to  real  property.  Dr. 
Helfferkh's  computation  relates  to  1910-11  and  ertimsMM 
the  German  national  wealth  from  "  69  to  76  "  bOUoo  doBML 
The  table  gives  the  mean  of  theie  two  suma. 

The  United  SUtes.—  This  is  the  one  coun- 
try in  which  contemporaneous  compatatiom 

have  been  made  at  regular  intervals  concern- 
ing  the  progress  of  national  wealth.  As  toch 
they  afford  a  means  of  measuring  that  progress 
with  some  degree  of  exactitude  and  of  obsenr- 
tng  its  correspondence  with  the  profits  derived 
from  the  discovery  and  utilization  of  natnnl 
resources,  agriculture,  cattle-raising,  fisheries, 
mining,  manufactures,  shipping,  the  extensson 
and  profits  of  trade  and  the  rate  of  interest 
which  capital  commands  for  its  emplo>'ment  in 
these  industries.  Computations  of  the  national 
wealth  began  with  Adam  Seybert  in  1791  and 
extend  at  intervals  of  10  vears  down  to  the 
present  time.  Until  1850  they  were  made  bjr 
various  unconnected  authorities,  most  of  them, 
however,  by  officers  of  the  grovemment,  and 
one  at  least  by  formal  order  and  undo*  the 
supervision  of  the  Treasury.  In  1850  and  de- 

cennially since  that  date  they  have  been  made 
officially  by  the  Census  Bureau;  while  takes 
together  they  are  all  deserving  of  the  highest 
credit 

Wealth  of  the  United  STAxcSb 

YSAK 

1791 

1800 
1810 
1820 
1830 
1840 1850 1855 

1860 
1K70 1880 

1890 1900 
1904 

191i 

Authority 

Adam  Seybert. '  Sutistics  '   
Pitkins'  *  sutistics  '   
Pitldns' '  Sutistics  '   
Pitkins' '  Sutistics  '   
Pitkins' '  Sutistics  '   
Tucker's  '  Sutistics  *   
United  Sutes  Census   
Report  SecreUry  Treasury.  1856 
Umted  Sutes  Census   
United  SUtes  Census   
United  Sutes  Census   
United  Sutes  Census   
United  Sutes  Census   
United  Sutes  Census   
United  Sutes  Census   

BDpnlft- 

tion. 

4.0 S.J 
7.1 9.4 

12.8 
17.1 

U.2 

27.0 31. S 38.6 

SO.  J 6J.I Tf.S 

83. • 
96.9 

I. on i.m 

2.iSS J.IM 

7.1JI 
11.311 

M.MI 
m.m 
43.411 
ss.on 
M.5I7 
U7.IJi 

Note.  ̂   The  later  censuses  include  the 
Pktrti)  Rio>.  Atutka  ami  Hawaii,  but  not  the 
The  censuM^  fn>m  1K80  and  onward  induds  fi 
12  Ullitins  of  property  exempt  from  f  Wfirw. 
census  of  1912  includes  the  cust  of  the  United  Slatsi 
ships  and  valuation  of  the  privately  owned  water 
systems  not  embraced  in  pMwious 
about  I700.000.OUU. 

1W 

Mvy 
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i  Wealth  of  World.— The  fol- 
of  national  capital  embraces  the 
itions  available  before  the  break- 
Great  War.  It  was  coupled  with 
f  national  and  corporate  indebt- 
rented  by  consols,  rents,  bonds 
urities'  amounting  to  $150,000,000, 
;r  cent  compared  with  the  aggre- 
f  the  countries  represented. 
THE  Commercial  World,  1912. 

JNTKY 

12.  U.  S.  Census   
19.  compnted   
iputed   
omputed   
ipated   
1910,  estiinated   
ated   
lAted   
imated  (Egypt  and 

bmated   
imtktrtl   
10,  estimated   
,  estimated   
i^mted   timated   
stimated   
jmated   
cnated   
America,  excluding 

es  of  America,  est'd. 
640.0 

Wealth. 

miUiohs 
dollars 

187,000 
88,725 
83,000 
63,500 
60.000 

46.170 
30,600 
14,000 

9,600 10.950 

9,000 7.000 
3,030 
2,197 
2,700 
2.340 
1,440 
1,300 

34.448 

600,000 

declaration  of  war,  when  new 
^  more  recent  and  thorough  esti- 
•nal  resources,  the  wealth  of  Great 
er  colonies  and  dependencies  was 
$110,000,000,000;  France  and  her 
jOO,()00,0(X)  ;  Russia  and  her  de- 
0.000,000,000;  Italy  and  her  colo- 
D0,000;  and  the  two  German  em- 
•.  $150,000,000,000.  This  brought il  of  national  wealth  in  the  states 
bout  $707,000,000,000. 
he  computations  which  have  been 
wealth  of  nations  are  based  upon 
Taxes  being  usually  levied  upon 
resources,  such  computations, 
ates  of  economists  or  returns  of 
lis,  embrace  not  the  entire  wealth, 
•  more  effective  capital  or  repro- 
1  of  nations.  Its  rate  of  growth 
time,  therefore,  affords  inductions 
nportant  and  valuable  character; 
•elation  of  money  to  capital,  the 
ses  of  taxation,  the  safe  limits  of 
ncial  significance  of  an  impartial 
of  justice  and  the  probable  fu- 

!   of    interest    on    permanent   in- 

>f  WealOi  to   Population^Al- 
ible  is  in  effect  the  balance  sheet 
►ne  that  covers  over  a  century  of 
lucst,  industry  and  savings,  it  does 
ce  disclose  the  progress  of  indi- 

Because  for  example,  it  shows 
the  wealtn  per  capita  was  $200 
1,938,  it  does  not  follow  that  the 
h  has  increased  nine  or  10  times, 
f  1800  and  the  dollar  of  1912, 
may  have  contained  substantially 
mtity  of  metal,  were  of  widely 
basing  power;  so  different  that  it 
doubted  whether  the  average  per 

capita  wealth  of  to-day  is  much  greater  than 
it  was  a  century  ago.  Not  only  has  the  number 
of  dollars  in  circulation  been  enormously  in- 

creased, their  efHciency  (velocity)  in  effecting 
exchanges  has  been  enhanced  by  means  of  the 
check  system,  the  transportation  system  and 
the  tSost  ofhce. 

In  the  year  1800,  dollars,  in  order  to  effect 
distant  exchanges,  had  to  be  transported  by 
mounted  messengers,  mail-coaches  or  sailing 
vessels;  now  they  are  transmitted  by  railways, 
steamboats  and  telegraphs;  formerly,  even  as 
to  nearby  exchanges,  they  were  sent  by  hand; 
now  they  are  paid  by  checks.  For  the  most 
part  only  purchases  over  the  counter  are  now 
settled  with  money.  Another  and  opposite  con- 

sideration must  also  be  held  in  view.  Formerly 
every  family  was  obliged  to  keep  a  stodc  of 
provisions,  raiment,  arms  and  implements;  and 
the  valuation  of  these  commodities  helped  to 
swell  the  returns  of  wealth  made  to  the  as- 

sessors. Such  is  now  the  superior  organization 
of  industry  and  trade  that  similar  precautions 
are  no  longer  necessary.  The  official  returns 
now  include  little  beyond  real  properties,  their 
improvements  and  the  stocks  of  producers, 
manufacturers  and  merchants ;  in  short,  taxable 
commodities.  Any  comparison  of  per  capita 
wealth  in  dollars  at  one  time  with  another 
which  omits  these  considerations  must,  there- 

fore, be  fallacious. 
But  while  the  average  individual  wealth  in 

tangible  things  may  not  have  greatly  increased, 
another  sort  of  wealth  has  taken  its  place, 
which,  though  it  cannot  be  computed  in  money, 
has  enormously  multiplied  the  national  wealth 
and  diffused  it  among  individuals.  This  is  the 
wealth  of  education,  knowledge  and  skill. 

Relation  of  Caoital  to  Profit—  The  earlier 
cadastres  of  the  United  States  embrace  con- 

tinual accessions  of  territory,  either  by  con- 
quest from  the  Indians  or  purchase  from 

France  and  Spain.  For  this  and  other  reasons 
the  suminations  of  wealth  do  not  afford  a  re- 

liable guide  to  the  average  annual  rate  of  profit 
in  trade  or  investment.  The  doubling  of  na- 

tional wealth  from  1820  to  1840  is  equal  to 
about  3y2  per  cent  compounded  annually.  The 
doubling  from  1850  to  1860  is  influenced  by  the 
accession  of  California  and  other  territory  in 
consequence  of  the  war  with  Mexico ;  while  that 
from  1860  to  1870  is  complicated  by  the  Civil 
War  and  an  inflated  currency.  From  1870  to 
1890  the  returns  indicate  a  profit  on  capital  of 
about  4  per  cent  compounded  annually;  from 
1880  to  1900  about  3^^  per  cent ;  and  from  1890 
to  1910  again  about  Syi  per  cent,  compounded 
annually.  Even  before  the  frequent  repetition 
of  3^  per  cent  annual  net  profit  at  all  normal 
periods,  its  identity  with  the  net  rate  of  in- 

terest for  capital  was  gleaned  from  an  analysis 
of  the  market  rate  of  interest  made  in  1864.  It 
is  now  widely  recognized  by  economists,  and 
as  such  it  confers  an  additional  value  on  the 
census  returns  and  affords  a  useful  guide  to 
merchants,  bankers  and  investors. 

Relation  of  Capital  to  the  Rate  of  Interest 
—  Temporarily  and  in  any  given  market  the 
rate  of  interest  depends  upon  the  local  supply 
of  money  and  credit;  but  in  the  long  run  and 
throughout  any  extensive  country  it  depends 
upon  the  profits  of  production  in  agriculture, 
fisheries,  mining,  manufactures  and  3ie  means 
of  transportation;  while   these  again  depend 
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upon  the  nitc  at  which  the  animals  and  plants 
increase  and  the  minerals  are  produced  tmder 
the  hand  of  man.  Other  things  heinf?  equal, 
were  this  rate  tu  double,  the  net  rate  of  in- 

terest (that  is.  the  rate,  divested  of  risk,  taxes 
and  the  cost  of  superintending?  loans  of  capital) 
would  tend  to  douhlo;  and  contrariwise,  were 
the  rate  of  growth  of  the  means  of  subsistence 
to  diminish  one-half,  the  rate  of  interest  would 
tend  to  diminish  one-half;  for  that  would  be 
all  that  capital  could  earn  when  invested  in 
production.  (*The  Science  of  Money,*  Chap. 
XIII). 

Such  beins  the  case,  it  follows  that  the  rate 
at  which  in  the  lon^i^  run  the  capital  of  a  nation 
increases  (leaving  out  of  view  adventitious 
grains  by  discoverv,  invention  or  conquest,  or, 
on  the  other  hand,  losses  by  war  or  other  na- 

tional calamity)  affords  a  reliable  indication  of 
the  prevailing  rate  of  interest.  Indeed,  when 
stripped  of  all  adventitious  circumstances,  the 
two  thinfi^  are  seen  to  be  essentially  the  same 
thini?;  the  net  rate  of  interest  is  itself  the 
measure  of  national  growth  and  vice-versa,  the 
rate  of  national  growth  marks  the  net  rate  of 
interest. 

International  Compariton.—  When  the 
growth  of  capital  in  the  LTnited  States  is  com- 

pared with  that  in  other  leading  countries,  the 
practical  results  of  a  liboral  constitution,  a 
common  school  system  and  the  popular  diffu- 

sion of  education  will  l>e  readily  recognized. 
At  the  beginning  of  the  19th  century  Great 
Britain  had  a  capital  of  $8.7S3,(XX),()00;  in  the 
course  of  a  centurv  it  increased  eight  times. 
France  had  a  capital  of  about  $11,000,000,000; 
in  100  years  it  increased  alwut  five  times.  Ac- 

cording to  an  estimate  from  the  data  in  Zim- 
mermann's  ^Survey*  (London  1787),  Germany, as  now  constituted,  had  a  capital  of  about 
$10,(XK),000,000;  in  100  years  it  increased  about 
four  and  one-half  times.  The  United  States  had 
a  capital  of  about  $1,000,000,000;  and  in  the 
course  of  a  century  it  has  increased  88  times. 

Population  and  Capital  in  the  Year  1800. 

COUNTmY Population Wealth 

Wealth, 

per  capita 

Omt  Britain. 
Prance   
( fcrman  y ...    . 
United  States.. 

16.000.000 
27.000.000 
20.000.000 
5.J00.000 

$8,753,000,000 
11.000.000.000 
10.000.000.000 
1.072.000.000 

$547 
409 

500 202 

Before  the  events  which,  preceding  the 
Kuropean  War  of  1914,  l>egan  to  disturb  the 
normal  rate  of  progress  in  each  country.  Great 
Britain  annually  added  to  her  national  capital 
al>out  2j^  per  cent;  France,  2%  per  cent;  and 
(iermany  less  than  2  per  cent.  Meanwhile  the 
United  States  was  increasing  (is  still  increas- 

ing) her  national  wealth  to  the  extent  of  about 
3VS  per  cent  per  annum.  Were  it  regarded  as 
a  fair  reward  of  superior  industry,  skill  and 
invention,  this  rapid  rate  of  progress  in  wealth 
would  stand  in  no  jeopardy  of  arrest.  But  in 
the  fierce  rivalr>'  of  international  interests  the 
palm  of  victory  has  not  only  to  be  won;  it nas  to  be  defended. 

National  wealth  cannot  be  deduced  solely 
from  either  piipulaticm,  income,  taxation,  wages, 
the  prices  of  commodities  or  the  stock  of 
money.  In  atiemptimr  to  do  this,  many  of  the 

computations    cited    in    Mulhall's    *  Statistics,^ 

Putnam's  edition  of  Hayden's  *  Dictionary  of Dates*  and  other  works  of  reference,  nave 
ended  in  the  wildest  misapprehension  and  con- 

fusion. In  the  absence  of  an  official  cadastre, 
the  only  reliable  guide  is  the  net  rate  of  inter- 

est for  capital,  and  even  this  must  be  employed 
with  judgment.  When  either  is  ignored,  the 
results  can  only  be  regarded  as  misleading. 
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WEALTH  OF  NATIONS.    «In  the  year 
1776,  Adam  Smith  published  his  'Wealth  of 
Nations' ;  which,  looking  at  its  ultimate  resulis» 
is  probably  the  most  important  book  which  has 
ever  been  written,  and  is  certainly  the  most 
valuable  contribution  ever  made  by  a  sinf(k 
man  toward  est^lishing  the  principles  on  whidi 
government  should  l>e  based*  Henr>'  Thomas 
Buckle  thus  described  the  significance  of  the 
work  of  the  eminent  leader  of  the  Engttsh 
school  of  ̂ Gassical  Economists.*  While  the 
exponents  of  the  now  popular  theory  of  ex- 

tensive state  activity  would  be  inclined  sharply 

to  differ  with  Buckle's  estimate  of  the  import- 
ance of  the  *  Wealth  of  Nations'  as  an  expres- 
sion of  political  and  economic  philosophy,  there 

can  be  no  doubt  that  this  work  was  more  effec^ 
ive  than  any  other  in  producing  the  general^ 
accepted  politicil  thi^r>;  which  dominated  the 
mid-Victorian  England  in  which  Buckle  wrote 
his  *Histor>'of  Gvilization  in  England.^  What- 

ever may  be  the  opinion  of  the  modem  social 

reformer  with  respect  to  the  validity  of  Smith's 
indi\'idualistic  and  laisscs-faire  political  theory. 
it  is  undeniable  that  a  work  which  was  able  to 
shape  the  political  and  economic  thought  of  a 
great  European  country,  as  well  as  ot  a  cos* 
siderable  portion  of  continental  Europe,  for 
more  than  half  a  century  is  worth v  of  serioiB 
consideration  by  any  student  of  the  evolutiOD 
of  economic  and  political  theory.  Inasmuch  as 
Smith's  major  work  involved  a  treatment  of 
lH>th  political  philosophv  and  economic  theory. 
it  may  increase   the  clarity  (tf   this   stnnmafy 
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I  treat  these  two  phases  of  his  doc- 
irately,  though  alwavs  remaining  con- 
X  in  Smith's  mind  they  formed  a ied  and  coherent  body  of  thought, 
political  theory  Smith  followed  the 
of  Locke.  Montesquieu  and  Hume, 
with  the  Qoctrines  of  the  Physiocrats 
the  proper  scope  of  state  activity.  It 
cem  with  the  latter  which  is  of  the 
aportance  in  this  analysis,  as  he  here 
.s  greatest  influence.  Accepting  the 
rhich  the  Physiocrats  had  tiucen  over 
emporary  scientists  and  philosophes, 
lat  there  is  a  natural  and  beneficent 
ich  pervades  the  tiniverse  and  of 
extends  to  the  domain  of  social,  eco- 
d  political  phenomena  —  an  order 
n  cannot  and  therefore  should  not 
alter  —  Smith  launched  a  violent  at- 
the  restrictive  state  activity  which 

idvocatcd  by  the  Mercantilist  writers 
dominated  political  and  economic 

d  practice  for  more  than  a  century 
776.  It  was  his  fundamental  thesis 
;n  happiness  and  the  ̂ wealth  of  na- 
.  be  most  rapidly  and  effectively  in- 
r  bringing  about  complete  industrial 
ercial  liberty,  and  it  was  at  this  point 
>olitical  philosophy  merged  with  his 
theory  and  made  possible  a  unified 
etit  body  of  doctrine,  though  it  pre- 
nith  from  separating  politics  from 
as  effectively  as  he  had  divorced 

m  economics.  Smith  enumerates  the 
ses  of  duties  which  it  falls  to  a  state 
m,  or  to  guarantee  the  execution 
id  beyond  which  it  should  not  pro- 
;se  are  (1)  the  protection  of  the  citi- 
ist  foreign  states;  (2)  the  adminis- 
law  and  justice;  (3)  the  establishment 
enancc  of  public  works  and  the  pro- 
education,  academic  and  religious. 

>uld  have  even  the  last  two  types  of 
exercised  as  far  as  possible  by  the 
cting  voluntarily  according  to  self- 
ind  the  state  should  only  intervene 
elds  when  voluntary  activity  fails  to 
a  an  effective  manner.  It  is  needless 

he  vigorously  urged  the  immediate 
ji  all  restrictive  state  regulation  of 
nd  commerce  and  the  immediate  in- 
that  regime  of  unhindered  compe- 

ch  would  allow  economic  affairs  to 
with  the  beneficent  order  of  nature 
the  full  measure  of  happiness  and 
to  the  human  race.  These  laisses- 

ries  were  adopted  and  re-emphasized 
disciples  and  were  the  leading  factor 
ig  that  abolition  of  industrial  and 
1  restrictions  which  constituted  that 
onomic  liberalism*  and  'Apolitical  in- 
n,'  which  was  the  most  fundamental 
itic  of  the  economic  and  political  his- 
irope  during  the  first  half  of  the- 19th 
jid  which  still  prevailed  a  centtlry 

publication     of     the     ̂ Wealth    of 

strictly  economic  doctrines  Adam 
had  as  wide  an  influence  as  through 
il  theories.  Though  not  the  founder 
I  political  economy,  he  was  its  first 
matizer,  and  the  ̂ Wealth  of  Nations^ 
rard  modern  economics  in  much  the 

same  way  that  Comte's  ̂ Positive  Philosophy^ does  to  present  day  sociology. 

The  most  conspicuous  clement  in  Smith's system  of  economic  doctrines  was  his  emphasis 
on  the  factor  of  labor,  which  he  conceived  to 
be  the  ultimate  source  of  all  wealth  and  the 
true  measure  of  value.  In  his  theory  regarding 
the  production  of  wealth  his  emphasis  upon  the 
importance  of  the  division  of  labor  has  been 
most  influential  in  the  history  of  economic 

thought.  Smith's  treatment  of  this  subject  was the  first  extensive  analysis  it  had  received  since 
the  appearance  of  the  ̂  Republic^  of  Plato,  and 
in  many  respects  it  has  never  been  improved 

upon.  Smith's  analysis  of  value  and  exchange 
centred  about  the  well-known  labor  theory  of 
value,  and  he  maintained  that  the  actual  meas- 

ure of  value  was  the  quantity  of  labor  which 
a  given  commodity  would  command  in  exchange. 
His  theory  of  distribution  initiated  the  conven- 

tional discussion  of  wages,  profits,  interest  and 
rent.  Wages  are  the  return  to  labor  and  are 
determined  by  the  demand  for,  and  the  supply 
of,  labor.  Profits  are  the  return  to  capital  and 
are  determined  by  the  amount  of  capital  stock 
invested,  vaiying  inversely  in  proportion  to  the 
amount  of  the  stock.  Interest  is  that  part  of 
profits  which  is  derived  from  the  lending  of 
capital.  Finally,  rent,  and  here  in  part  he  an- 

ticipated Ricardo.  is  the  return  to  the  land- 
owner and  may  exist  as  soon  as  all  free  land 

is  occupied.  It  normally  equals  the  residue 
from  the  gross  income  of  the  renter  after  he 
has  deducted  profits  and  wages.  Though  these 
specific  phases  of  economic  analysis  in  the 
*  Wealth  of  Nations^  were  of  great  importance 
for  the  subsequent  development  of  economic 
theory,  they  have  scarcely  stood  the  test  of 
more  refined  and  scientific  analysis,  and  they 
have  done  far  less  than  his  more  general  con- 

tributions to  secure  for  Adam  Smith  the  pon- 
tifical position  which  he  still  occuj^ics  in  the 

history  of  economic  thought  This  position 
has  been  attained  by  his  epoch-making  attack 
upon  Mercantilistn ;  the  accompanying  advo- 

cacy of  the  initiation  of  the  regime  of  laisses- 
faire  and  unhampered  industrial  competition; 
and  his  production  of  the  first  great  systematic 
treatise  on  political  economy.  The  significance 
of  the  ̂ Wealth  of  Nations >  for  posterity  has 
been  thus  expressed  by  Walter  Bagehot,  *The 
life  of  almost  every  one  in  England  —  perhaps 
of  every  one  —  is  different  and  better  in  con- 

sequence of  it.  No  other  form  of  political  phi- 
losophy has  ever  had  one-thousandth  part  of 

the  influence  on  us.*  Consult  Gide  and  Rist, 
^History  of  Economic  Doctrines^  (Chap.  II); 
Haney,  L.  H.,  ̂ History  of  Economic  Thought^ 
(Chap.  X) ;  Bonar,  <  Philosophy  and  Po- 

litical Economy*  (pp.  146-183).  The  relation 
of  the  ̂ Wealth  ot  Nations*  to  sociology  is 

presented  in  A.  W.  Small's  ̂ Adam  Smith  and Modern  Sociology.* Harry  Elmer  Barnes, 
Professor  of  History,  New  School  for  Social 

Research, 

WEANING,  the  accustoming  of  an  infant 

to  food  other  than  its  mother's  milk,  or  the 
disengaging  of  a  child  from  the  habit  of  nurs- 

ing. In  normal  cases  it  is  now  deemed  desir- 
able to  continue  nursing  for  nine  or  10  months 

after  birth.  Very  careful  mothers  extend  the 
period    to    cover    the    second    summer.    With 
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children  who  are  heahhy,  and  cut  their  teeth 
earlv,  weaning  may  begin  earlier  than  with 
weak,  sickly  children.  It  should  ne\'er  be  at- 

tempted during  sickness,  nor,  unless  absolutely 
necessary,  in  hot  weather.  It  is  best  for  both 
mother  and  child  to  bring  it  about  gradually. 
By  so  doing  the  secretion  of  milk  in  the  former 
IS  slowly  diminished,  and  those  complaints 
which  arise  from  sudden  weaning  are  pre- 

vented; while  the  child  is  gradually  accustomed 
to  other  kinds  of  sustenance,  and  the  restless- 

ness and  want  of  slec^,  which  arc  so  trouble- 
some in  sudden  weaning,  are  avoided.  Both 

during  the  weaning  and  tor  some  time  after  it 
no  food  should  be  ̂ iven  to  the  child  except  what 
is  very  easy  of  digestion,  and  more  fluid  than 
solid,  and  in  particular  what  has  no  stimulating 
<jualities,  nor  any  that  will  tend  to  create  acid- 

ity, or  produce  othi-r  marked  changes  in  the 
organic  function.    See  Infancy. 

WEARS,  war,  Meshech,  American  colo- 
nial leader:  b.  Hampton  Falls,  N.  H.,  16  June 

1713;  d.  there,  14  Ian.  17S6.  He  was  graduated 
at  Harvard  in  \7iS;  studied  theology  and  en- 

tered the  ministry,  which  he  gave  up  for  the 

practice  of  law ;  was  repeatedly  sent  to  the  leg- 
islature, and  in  1782  was  speaker.  His  later 

appointments  included  that  of  commissioner  to 
the  Albany  Congress  (q.v.)  in  1774.  justice  and 
(1777)  chief  justice  of  the  Superior  Court  of 
Judicature.  He  was  also  colonel  of  a  militia 
regiment,  and  when  the  Revolution  opened  was 
appointed  chairman  of  the  Committee  of  Public 
Safety.  Upon  the  reorganization  of  the  State 
judiciary  he  was  placed  at  its  head.  He  raised 
troops  for  defense  against  Burgoyne,  whose  in- 

vasion he  materially  aided  in  repelling.  In  1776, 
under  the  temporary  constitution,  he  was  elected 
president  of  the  State,  and  was  annually  re- 

elected until  1784.  lender  the  new  constitution 
he  was  again  elected  president,  but  resigned 
before  the  expiration  of  his  term. 

WEASEL  (Putorius  novcboracensis),  a  fur- 
bearing  mammal  (q.v.),  typical  of  tlie  family 
Musiclida.  The  body  is  elongated  and  slender, 
the  head  long,  the  legs  snort,  the  muzzle 
rounded  and  the  tail  short  and  slender.  The 
feet  have  each  five  toes  and  arc  digitigrade  and 
unwebbcd.  There  are  34  teeth  and  the  sectorial 
or  flesh-tooth  lacks  an  internal  tubercle.  The 
anal  inlands  arc  developed  and  secrete  a  strong- 
smelling  substance.  The  weasel  attains  a  length 
of  from  12  to  15  inches,  of  which  the  tail  makes 
nearly  one-third.  The  male  is  larger  than  the 
female.  Above,  the  color  is  brown ;  below,  white 
or  pale  yellow,  the  terminal  one-third  of  the 
tail  black.  In  winter  the  fur  becomes  more  or 
less  white,  but  this  change  is  complete  onlv  in  the 
north  and  does  not  affect  the  black  of  the  tail ; 
ill  this  white  phase  the  animal  is  called  an 
ermine  (q.v.>.  The  common  weasel,  in  one  or 
other  of  its  varieties,  inhabits  the  entire  eastern 
rnited  States,  westward  to  Minnesota,  south 
t(.  North  Carolina  and  north  to  Canada;  and  is 
r(place<l  in  mtisi  other  parts  of  North  America 
by  more  or  Ic^s  closely  related  species  and  in 
Eurasia  by  others,  of  which  the  Siberian  ermine 
is  its  nearest  ally  Owing  to  its  retiring  and 
nocturnal  habits  it  is  unknown  to  most  people. 
It  is  plentiful  even  in  the  vicinity  of  large  cities, 
where  it  renders  efficient  service  in  the  destruc- 

tion of  vermin. 

The  European  weasel  (P  vulgaris)  '\s slightly  smaller  than  its  American  rehtive.  red- 
dish brown  in  color,  but  whitish  underneath. 

(See  Polecat) .  The  weasel  is  a  highly  courage- 
ous animal,  and  makes  war  on  rats,  mice,  hart- i 

and  rabbits,  birds  and  many  other  small  animals. 
During  the  summer  it  devours  insects,  but  ap- 

pears never  to  partake  of  a  vegetable  diet.  In- 
stances are  on  record  in  which  these  animals 

have  attacked  horses  and  cows,  and  they  some- 
times exhibit  an  utter  indifference  to  the  prox- 

imity of  man.  They  are  especially  fond  of  eggs, 
and  rob  hen-roosts  and  the  nest  of  every  wild 
bird  which  they  find.  Their  mode  of  Idning 
their  prey  is  characteristic — since  they  ustolly 
fasten  on  to  the  neck  of  their  victim,  and  hold 
firmly  on  while  they  sack  the  blood ;  next  they 
eat  the  brains  and  only  then  the  flesh.  Like 
most  of  their  near  relatives  they  often  kill  much 
more  than  they  require  for  food.  They  hunt 
by  scent  and  are  tireless  in  pursuit.  Few  ani- 

mals are  so  active,  and  the  slimness  of  their 
bodies  enables  them  to  explore  every  hide  and 
hiding-place  of  their  pre>'.  Weasels  live  in 
holes  under  stone  walls,  rocks  and  trees,  in  hur. 
rows  captured  by  force  from  ground-squirrels 
and  woodchucks,  in  hollow  stumps,  etc.  A  nest 
of  dried  leaves  and  grasses  is  constructed  and 
about  five  young  arc  bom  in  a  litter.  Consult 
Coues,  ̂ Fur-bearing  Animals*  (Washington 
1877);  Merriam,  <  Synopsis  of  the  Weasels  of 
North  America*  (Washington  1896). 
WEATHER,  the  condition  of  the  atmos- 

phere, at  any  time  in  respect  to  heat,  moisture, 
wind,  rain,  cloud  and  electricity;  a  change  of 
weather  implies  a  change  in  one  or  mor^  of 
these  elements.  For  the  possibility  and  mode 
of  making  real  predictions  of  the  weather,  see 
Storm;  for  the  system  of  weather  forecast, 
see  MrmoROLOGY. 

The  great  changes  of  solar  heating  attend- 
ing the  alteration  of  day  and  night,  and  the 

annual  march  of  the  seasons,  produce  well- 
marked  and  predictable  changes  of  weather  in 
all  parts  of  trie  world.  There  are  indeed  man? 
tropical  and  sul»-tropical  regions  of  the  eanh 
where  there  is  so  much  of  regularity  in  several 
or  all  of  the  weather  elements  that  the  experi- 

ence of  preceding  years  forms  a  trustwortlqr 
guide  by  means  of  which  the  weather  may  usu- 

ally be  closely  forecasted  for  a  considerable  time 
in  advance.  For  example,  the  daily  march  of  the 
barometric  pressure  at  many  tropical  stations 
is  so  regular  that  the  time  of  day  can  be  toM 
pretty  closely  fiy  reading  the  barometer.  Bni 
on  the  other  hand,  large  irregular  fluctiiationi 
of  barometric  pressure,  rainfall  and  temper- 

ature prevail  over  a  great  portion  of  the  earth. 
and  in  these  regions  there  is  as  yet  no  sound 
system  of  local  weather  prediction  for  more 
than   two  days  in  advance. 

The  proximity  of  western  Europe  to  the 
Atlantic  makes  it  impossible  in  that  regioo  In 
pre<lict  the  weather  ]»eyond  a  day  or  two  at  the 
utmost,  except  in  the  case  of  considerable 
storms  lea\ing  the  .American  coast  and  likely. 
if  not  certain,  to  strike  widely  on  the  coast  of 
Europe.  In  Norway  and  the  Baliic,  and 
places  toward  eastern  Europe,  the  weather  WKf 
be  predictetl  for  a  lonirer  time,  owing  to  tht 
more  easterly  situation.  In  America  alsiK 
where  storm<  advance  chiefly  from  west  to  cai^ 
gales  and  unsettled  weather  are  predicted  for 
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on  the  seaboard  in  the  east  some  days 
;;  thougih  the  course  that  a  storm  may 
whether  more  to  the  north  or  to  the  south, 
t  be  certainly  foretold. 
forecast,  conjectural  indeed,  yet  often 

1,  may  be  made  by  observing  the  barome- 
le  winds  and  the  face  of  the  sky  —  espe- 
the  drnis  cloud,  most  elevated  and  deli- 
>f  the  clouds;  but  some  previous  knowl- 
of  the  general  features  of  storms  (q.v.) 
iispensable :  these  specially  —  (1)  Storms 
a  circular  area,  and  (2)  advance  in  an 
ly  direction,  bearing  a  low  barometric 
ire  with  them.  (3)  Winds  blow  from  a 

a  low  barometer  —  the  observer,  stand- 
•Ul  his  back  to  the  wind,  having  always 
»w  barometer  to  his  left  in  the  northern 

icre  —  and    (4)    with   a    force   propor- 
I  to  the  difference  of  the  pressure,  or  to 
eepness  of  the  barometric  gradient     (5) 

are  noticed  first  in  the  upper  regions  of 
kuiosphere,  or  in  the  region  of  the  tirrus 

(6)    In   front  of  the  storm  the  air  is 
and  humid:  in  the  rear  of  it,  cold,  or 

uid  dry.  With  such  observations,  requir- 
nly  a  barometer  intelligently  interpreted, 
nlarly  if  hills  form  part  of  the  landscape, 
tiaracter  of  the  weather  may  be  foreseen 
ae  day,  or  even  on  occasions  longer.  In 
al  a  falling  barometer  is  not  followed 
nly  by  storm;  but  a  rising  barometer  in 
/eather  indicates  the  passing  away  of  the 
,  though,  in  the  colder  season,  possibly 
vithout   a   change   to   higher   winds   and 

»  the  agriculturist  and  horticulturist,  not 
winds  but  hails,  heavy  rains,  frosts  and 
weather  are  what  are  required  to  be 
n.  Such  forecasts  were  begim  in  the 
d  States  by  General  Albert  J.  Myer;  also 

'ranee  by  Leverrier  shortly  before  his ;  and  they  are  gradually  being  introduced 
the  continent  of  Europe. 
le  weather  prognostics  of  every  language 

e  much  that  is  shrewd  and  of  consider- 
rcJue,  but  more  that  is  vague  and  absurd, 
changes  of  the  moon  longr  were,  and  in 
minds  stiJl  are,  regarded  as  supplying 

lements  of  prediction;  but  when  brought 
i  test  of  accurate  examination  and  figures, 

apposed  influence  of  the  moon's  changes 
e  coming  weather  is  found  to  be  a  delu- 
This  was  shown  especially  by  an  exami- 
of  50  years'  observations  at  Greenwich, uanilar  old  records  of  the  weather.     For 
years  Thomas  du  Boulay  predicted  the 

al  character  of  the  weather  of  each  summer 
the  weather  conditions   which  prevailed 
the  week  of  the  spring  equinox  preced- 

ui)posing  that  the  general  character  of  the 
ler  of  thf!  next  six  months  is  then  settled, 
ring    only    skillful    reading.     For    a    few 
he  speculated  in  grain  on  the  faith  of 
predictions,  which  turned  out  correct  on 
rhole;   but   later  his   predictions   did  not 
true.    Many  persons  forget  that  a  great 

cr    of    indiscriminately    chosen    instances 
equired  for  the  verification  of  any  theory 
eather   forecasting;   and   that  more   than 
of    these,    when    impartially    considered, 
be    favorable   to   the    soundness   of   the 

y,  else  the  result  is  attributable  to  chance 
« 

ithin    the    past    few   years    progress   has 

been  made  in  two  branches  of  experimental 
work,  which  may  soon  lead  to  marked  advance 
in  the  line  of  forecasting.  In  the  first  place, 
the  exploration  of  the  upper  air  by  means  of 
kites  and  captive  balloons  carrying  registering 
meteorological  apparatus  is  yieldiqg  much 
knowledge  of  the  distribution  of  atmospheric 
temperatures,  currents  and  electrical  conditions, 
which  can  hardly  fail  to  promote  the  accuracy 
of  storm  forecasts. 

In  the  second  place,  the  work  of  the  Smith- 
sonian Astrophysical  Observatory,  begun  under 

the  direction  of  the  late  Secretary  S.  P.  Lang- 
ley,  has  tended  strongly  to  show  that  the  radia- 

tion of  the  sun  (on  which,  directly  or  indirectly, 
all  weather  elements  depend)  is  not  constant, 
but  varies  often  through  a  range  of  10  or  e\'en 
15  per  cent  in  a  few  months.  The  connection 
between  the  temperature  of  the  earth  and  the 
radiation  it  absorbs  from  the  stm  is  such  that  a 
permanent  decrease  of  10  per  cent  in  the  latter 

would  produce  about  7**  Centigrade  (1254*  F.) 
fall  of  the  earth's  mean  Itemperature.  But 
owing  to  the  short  period  of  the  observed  solar 
changes,  and  to  the  great  capacity  for  heat  of 
the  oceans,  the  actual  effect  of  the  changes  of 
solar  radiation  would  generally  be  much  less 
than  this.  Stations  near  the  oceans  will  be 
only  shghtly  affected,  while  stations  in  the 
interior  of  the  great  continents  are  apt  to  feel 
more  nearly  the  full  effect  at)ove  estimated. 
On  account  of  the  secondary  effects  of  changes 
of  solar  radiation  upon  cloudiness,  and  the 
reaction  of  cloudiness  on  temperature,  the  tem- 

peratures of  different  stations  will  be  differently 
influenced.  Owing  to  the  immense  size  of  the 
sun  a  considerable  time  must  elapse  before  con- 

ditions affecting  its  radiation  can  reverse,  and 
thus  it  seems  highly  probable  that  wnen  the 
exact  connection  between  the  changes  of  solar 
radiation  and  the  weather  has  been  determined, 
it  will  be  possible  to  predict  the  prevailing  char- 

acteristics of  a  season,  whether  cold  or  hot, 
wet  or  dry,  for  some  weeks,  and  perhaps  one 
or  two  months  in  advance.  See  Climate; 
Meteobologv;  Rainfall. 
WBATHSR  BURBAU.  The  invention  of 

the  electric  telegraph  made  it  possible  to  apply 
the  developing  science  of  meteorology  to  the 
art  of  weather  forecasting.  While  American 
scientists  were  pioneers  in  the  development  of 
the  knowledge  of  the  atmosphere,  the  United 
States  was  not  the  first  government  to  organize 
a  weather  reporting  service,  but  it  was  the  first 
to  do  so  on  a  large  scale.  Its  broad  expanse  of 
territory  permits  it,  with  the  aid  of  simultane- 

ously taken  observations  at  over  200  stations,  to 
chart  and  study  the  operations  often  of  several 
different  storms  at  the  same  time,  and  to  fore- 

cast their  movements  through  two  or  three 
thousand  miles  of  their  progress  eastward. 
Warnings  of  frosts,  cold  waves,  floods,  rain 
and  snow  storms,  and  of  winds  dangerous  to 
mariners,  are  worth  many  millions  annually, 
and  the  saving  of  human  life  is  large.  Fore- 

casts cannot  be  made  with  mathematical  accu- 

racy, for  they  are  practically  all  empirical  de- ductions, but  they  do  have  such  a  high  degree 
of  verification  that  no  one  whose  life  or  prop- 

erty is  affected  by  the  coming  of  severe  storms 
would  to-day  consider  for  a  moment  doing 
without  the  benefit  to  be  derived  from  them. 

For  many  years  the  Smithsonian  Institution 
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was  the  custodian  of  meteorological  observa- 
tions collected  from  government  ofHcials  and 

others  by  mail,  and  Prof.  Joseph  Henry,  Sec- 
retary of  the  Institution,  in  1858,  was  the 

first  person  in  this  country  (probalily  in  the 
world)  to  collect  by  telegraph  simultaneously 
taken  weather  observations  and  daily  plot  them 
on  a  publicly  displayed  map.  Except  in  a  ten- 

tative way,  it  docs  not  appear  that  forecasts 
were  made  from  these  maps.  He  demonstrated, 
howe>'er,  the  feasibility  of  a  national  weather 
bureau,  such  as  Dr.  Increase  A.  Lapham,  of 
Wisconsin,  had  diligently  advocated  for  many 
years  preceding,  and  such  as  Maury  had  sug- 

gested as  the  result  of  his  studies  of  the  storms 
of  the  oceans,  and  as  Redfield  had  recommended 
in  -1846. 

Henr>''s  map  was  discontinued  with  the 
breaking  out  of  the  Civil  War,  after  having  been 
in  operation  but  a  short  time,  as  was  a  weather 
report  issued  by  Prof.  Cleveland  Abl)e.  at 
Cincinnati,  in  the  fall  of  1869,  with  the  aid  of 
the  Western  Union  Telegraph  Company  and 
the  Cincinnati  Board  of  Trade. 

The  persistent  study  of  Lapham  in  taking 
comparative  observations  with  Dr.  Asa  Horr, 
of  Dubuque,  Iowa,  in  1853  and  in  1860;  the 
publishing  of  results  in  the  Miiwaukce  Sentinel 
m  1861,  showing,  as  Jefferson  and  Madison  had 
done  for  Virginia  many  year  before,  that 
weather  changes  also  progress  from  the  west  in 

the  Mississippi  Valley;  his  work  in  collect- 
ing and  compihng  records  of  the  loss  of  life  and 

Property  on  the  Great  Lakes  due  to  storms,  and 
is  petitions  to  scientific,  commercial  and  legis- 

lative bodies,  was  mainly  and  immediately  re- 
sponsible for  the  resolution  introduced  in  Con- 

gress by  Gen.  Halbert  E.  Paine,  of  Wisconsin, 
in  1870.  This  finally  initiated  a  government 
weather  forecasting  s>'stcm  in  the  United  States 
that  has  grown  to  be  the  largest  of  its  kind  In 
the  world  and  more  intimately  to  serve  the  peo- 

ple than  does  any  other. 
Gen.  All)ert  J.  Meyer,  U.  S.  A.,  the  first 

chief,  a  man  of  splendid  executive  attainments, 
so  wisely  laid  the  foundations  of  the  new  and 
unique  service  and  so  successfully  demonstrated 
its  value  to  the  industries  of  the  nation,  that 
Congress  readily  gave  the  appropriations  neces- 

sary for  its  growth  and  development.  General 
Meyer  at  once  called  to  his  aid  Dr.  Lapham 
and  Professor  Abbe.  Lapham  did  not  wish  to 
leave  Wisconsin  permanently,  whore  he  was 
considered  one  of  the  most  useful  citizens  of 
ihe  State,  but  he  did  service  for  a  time  at  Chi- 

cago, where  he  made  the  first  government 
weather  map  and  issued  to  the  public  the  first 
government  forecasts,  then  called  ̂ probabili- 
tits. '  Professor  Abbe  accepted  service  and  be- 

came a  scientific  aid  to  the  chief  in  Washington, 
which  position  he  held  continuously  until  the 
day  of  his  death  in  1916. 

Until  1891  the  weather  service  was  a  part  of 
the  Si^al  Corps  of  the  Army,  and  the  chiefs 
were,  in  the  order  of  service,  Gen.  Albert  J. 
Meyer,  Gen.  Wm.  B.  Hazen  and  Gen.  A.  W. 
Greely.  It  then  became  a  bureau  in  the  Agri- 
cultural  Department,  with  Prof.  Mark  W.  Har- 

rington chief.  Harrington  ser\'ed  four  years, 
and  was  succeeded  by  Prof.  Willis  L.  Moore, 
who  directed  its  affairs  for  18  years.  The  latter 
was  followed  by  Prof.  Charles  F.  Mar>-in,  the 
pretent  chief. 

How  a  Weather  Map  ia  Madew— Each  morn- 
ing at  eight  o'clock,  75th  meridian  tune  — 

which,  by  the  way,  is  about  seven  o'clock  at  Chi- 
cago, six  o'clock  at  Denver,  and  five  o'ckck at  San  Francisco  —  the  observers  at  200  sta- 
tions distributed  throughout  the  United  States 

and  the  West  Indies  take  their  observationi^ 
and,  with  the  aid  of  carefully  tested  instru- 

ments, note  the  pressure  of  the  air,  the  tem- 
perature, the  humidity,  the  rainfall  or  snowfall, 

and  the  cloudiness.  During  the  next  40  minutes 
these  obser\'ations  are  speeding  to  their  desdaa. 
tions,  each  station  contributing  its  own  observa- 

tion, and  important  stations  receiving  in  retm 
such  obser\'ations  from  other  stations  as  they 
may  require  in  the  making  of  maps  and  fore- 
casts. 

At  the  Central  Offke  in  Washington  as 
fast  as  the  reports  come  from  the  wires  they 
are  passed  to  the  Forecast  Division,  where  i 
force  of  clerks  is  engaged  in  nuddng  repretca> 
totiohs  of  the  geographical  distribution  of  the 
different  meteorological  elements.  One  deik 
constructs  a  chart  showing  changes  in  temper- 

ature during  the  past  24  hours.  Broad  red  Knes 
separate  the  colder  from  the  warmer  regioos, 
and  narrow  red  lines  enclose  the  areas  showing 

changes  in  temperature  of  more  than  lO*. A  second  chart  shows  the  changes  that  have 
occurred  in  the  barometer  during  the  past  21 
hours.  As  in  the  construction  of  the  temper- 

ature-change chart,  broad  lines  of  red  separate 
the  regions  of  rising  barometer  from  the  regions 
of  falling  barometer.  Narrow  fines  enclose  the 
regions  where  the  change  has  been  greater  than 
one-tenth  of  an  inch ;  inside  of  these  lines  other 
lines  enclose  the  areas  where  the  fall  has  bcca 
two-tenths,  and  so  on.  Here,  for  instance 
throughout  a  great  expanse  of  territory,  all  the 
barometers  are  rising — that  is  to  say,  dut 
throughout  this  region  the  air  is  cooling  and 
contracting,  and  therefore  allowing  that  of  ad- 

jacent warmer  regions  to  flow  in  at  high  levck 
Thus  the  total  quantity  of  air  resting  on  any 
given  area  at  the  ground  is  increased,  and  hence 
the  barometers  stand  correspondingly  higher. 
Over  another  considerable  area  the  Urometers 
are  falling,  as  a  result  of  the  air  above  then 
flowing  away  to  cooler  regions.  This  chan 
indicates  whether  or  not  the  storm  centres  are 
increasing  or  decreasing  in  intensity,  and  it 
gives,  in  a  great  measure,  the  first  indicatioas 
of  the  formation  of  storms. 

A  third  chart  shows  the  cloud  areas,  wHh 
the  kind,  amount  and  direction  of  clouds  at 
station. 

A  fourth  chart,  called  the  general 
cb.art,  shows  for  each  station  the  air  temper- 

ature and  pressure,  the  velocity  and  dircctioa 
of  the  wind,  the  rain  or  snowfall  since  last  re- 

port, and  the  amount  of  cloudiness.  This  is  the 
principal  chart  from  which  the  forecaster  maka 
predictions.  The  readings  of  the  barometer  cm 
this  chart  are  reduced  to  sea-level,  so  that  vast- 
ations  in  pressure  due  to  local  altitudes  aHgr 
not  mask  and  obscure  those  due  to  storm  for> 
mat  ion.  Then  lines,  called  isobars,  are  drava 
through  places  having  the  same  pressure.  Bf 
di  awing  isobars  for  each  difference  of  prr 
of  one-tenth  of  an  inch  the  high-  and  the 
pressure  areas  are  soon  enclosed  in  their  . 
circles.  The  word  «high*  is  written  at  dbe 

centre  of  the  region  of  'greatest  air 
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imi 

word  ̂ ow*  at  the  centre  of  the  region 
pressure.  The  air  flows  from  a  region 
pressure  toward  one  of  less,  the  veloc- 
nding  upon  the  difference  in  pressure 
m  distance. 
arrows  fly  with  the  wind,  and,  as  will 
by  reference  to  any  weather  map,  are 
thout  exception  moving  indirectly  to- 

c   low  or  storm  centre,  and  outward 
t  high. 
w  weather  map  is  made  every  12  hours, 
n  severe  cold  waves,  dangerous  marine 
heavy  snows  or  floods  are  threatened, 
eports  are  ordered  to  be  sent  to  the  Cen- 
cc  every  four  hours  from  the  danger 
uid  some  distance  to  the  east  of  it. 
I  the  frequent  use  of  the  telegraph  and 
;ihone,  and  by  maps  and  bulletins,  the 
and  other  agencies,  every  communitjr  in 
ited  States  is  warned  of  impending 
changes  that  may  be  dangerous  to  it  or 
to  its  interests. 
work  of  the  Central  Ofhce  of  the 

•  Bureau  is  divided  between  several  ap- 
e  divisions,  the  chiefs  of  which  direct 
rious  branches  under  the  supervision  of 
I  of  the  whole  service.    The  Forecast 
receives  and  charts  the  telegraphic  re- 

are  sent  in  twice  daily,  and  several 

u«y  from  restricted  areas  when  danger- ditions  are  imminent  It  issues  all  the 
iportant  warnings  for  the  whole  coun- 
o  facilitate  getting  to  the  public 
casts  in  the  shortest  possible  time,  dis- 
ecasters  receive  full  sets  of  reports  at 
Chicago,  New  Orleans,  Denver,  San 
t>  and  Portland,  Ore.,  and  simulta- 
with  the  Central  Office,  make  and  dis- 
forecasts  for  definite  districts,  but  these 
:xntres  are  instructed  from  Washington 
card  to  each  of  the  important  warnings 

ted.    Certain  river  centres  issue  fore- 
liie  daily  stages  of  the  rivers  in  their 

re  regions  independent  of  the  Central 
Local  forecasters  at  all  of  the  import- 
s  issue  forecasts  for  d^eir  vicinities  and 
iedom  of  expression,  provided  they  first 
from  Washington  forecast  each  for  his 
[n  addition  to  the  200  regular  observa- 
ions  of  the  bureau  there  are  some  200 
OS  at  lake  and  sea  ports  that  display 

II  the  day  and  lights  at  night  to  warn 
s  <,M.  Storms.    Special  means  of  distribu- 
provided  so  that  warnings  of  frosts, 

yes,  floods  and  marine  storms  may  in 
ic  reach  all  of  those  who  may  profit  by 

River  and  Flood  Division  has  charge 
vork  of  that  part  of  each  local  station 
ects  information  as  to  precipitation  and 
>unt  of  snow  and  ice  on  the  ground 
rat  the  water-sheds  of  the  principal 
and  the  measuring  of  the  height  of 
For  this  purpose,  in  addition  to  48 

ions,  where  gauge  readings  are  made, 
e  over  250  special  stations  that  measure 

:  height  of  rivers  and  74  that  measure  * 

duties  of  the  Division  of  Agricultural 
logy  is  to  supervise  the  work  of  3,000 
y  or  co-operating  observers,  who  serve 
pay  and  render  reports  of  temperature, 
tion  and  other  miscellaneous  meteoro- 

logical and  climatic  data,  which  are  published 
in  the  Monthly  Weather  Review,  There  is  thus 
being  collected  a  large  amount  of  data  that  is 
available  for  the  discussion  of  climate  in  its 
relation  to  man  from  either  a  hygienic  or  a 
comnaercial  \4ewpoint.  During  the  seasons  of 
planting,  cultivating  and  harvesting,  weekly  re- 

ports of  weather  conditions  and  their  effects 
upon  various  crops  and  farming  operations  are 
included  in  both  uie  national  Weekly  Crop  Bul- 

letins and  in  42  section  bulletins.  This  divi- 
sion controls  the  distribution  of  the  forecasts 

and  warnings  issued  by  the  Forecast .  Division. 
The  Instrument  Division  is  charged  with 

the  examination,  testing,  comparison,  installa- 
tion and  maintenance  of  the  instrumental  equip- 

ment of  the  bureau. 
The  Division  of  Meteorological  Records  has 

charge  of  the  compilation  of  meteorological 
and  climatic  statistics  and  their  application  to 
the  various  needs  of  commerce,  courts  of  law 
and  individuals. 

The  Division  of  Barcmietry  and  Aerial  Ex- 
ploration has  charge  of  the  exploration  of  the 

upper  air  by  means  of  kites,  balloons,  theodo- 
lites and  nephoscopes.  It  studies  the  technical 

problems  of  air  pressure  and  vapor-tension. 
There  are  also  the  Publications,  Telegraph 

and  Supplies  divisions,  the  duties  of  which  are 
indicated  by  their  respective  titles. 

The  observation  instruments  consist  of 
standard  wet,  dry,  maximum  and  minimum 
thermometers  and  tlie  mercurial  barometer,  for 
measuring  temperature  and  pressure,  with  wind 
vane  and  anemometer  for  wind  direction  and 
velocity.  Most  stations  are  also  equipped  with 
self -registering  instruments  that  record  con- 

tinuously the  fluctuations  in  pressure  and  tem- 
perature, velocity  and  direction  of  the  wind 

and  the  number  of  hours  of  sunshine.  An 
automatic  raingauge  also  registers  the  time  of 
beginning  and  ending  of  precipitation,  together 
with  the  amounts  that  occur. 

The  telep^raphic  circuits  are  so  arranged  that 
at  any  station  those  reports  are  taken  off  that 
are  used  in  making  charts  and  forecasts  at  that 
station.  The  observation  messages  take  pre- 

cedence over  all  others  and  the  efficiency  of  the 
telegraph  companies  is  such  that  within  an 
hour  after  the  observations  are  taken  they 
all  have  been  received  at  Washington  and 
other  stations. 

The  press  associations  receive  the  forecasts 
as  soon  as  made  and  immediately  furnish  them 
to  the  papers  to  whom  they  render  service. 
They  are  also  telegraphed  to  Chambers  of 
Commerce,  or  delivered  by  messenger  from  the 
local  office  of  the  bureau  to  the  commercial 
associations  and  marine  agencies,  where  they 
are  posted  on  bulletin  boards.  Before  the  more 
important  commercial  exchanges  an  observer 
of  the  bureau  each  morning  draws  the  weather 
chart  in  different  colored  chalks,  on  a  glass 
map  of  the  United  States  of  about  8  by  12  feet 
The  principal  stations  of  the  bureau  are 
equipped  with  plants  for  the  printing  of  the  daily 
weather  map  and  forecast  cards,  which  are 
distributed  by  messenger  and  post.  The  fore- 

casts are  also  telegraphed  to  a  large  number 
of  postmasters,  who  stamp  them  on  cards  that 
are  mailed  to  surrounding  towns. 

For  a  number  of  years  the  bureau  main- 
tained at  Mount   Weather,   Va.,  a   research 
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station,  through  the  work  of  which  the  United 
States  co-operated  with  other  nations  in  the 
gaining  of  useful  information  of  the  great 
ocean  of  air  above  us.  Up  to  1912  the  records 
of  ̂   the  world  were  broken  at  this  institution, 
altitudes  of  four  and  one-half  miles  being  at- 

tained with  kites  carrying  self-recording  in- 
struments and  balloons  ascending  to  over  19 

miles.  The  latter  was  accomplished  by  send- 
ing instruments  and  balloons  to  the  far  west, 

where  they  were  liberated,  the  instruments 
descending  to  the  earth  farther  east  under  para- 

chutes after  the  balloons  had  burst.  The  ex- 
ploration of  the  upper  air  made  by  this  in- 

stitution has  proved  of  inestimable  value  to  our 
aviators  during  the  World  War,  an  elaborate 
scries  of  observations,  or  deductions  thereupon, 
covering  a  period  of  five  years,  having  been  pub- 

lished by  the  National  Advisory  Committee  for 
Aeronautics. 

Further  Development  in  Porecaating.— We 
reasonably  may  expect  that  it  is  but  a  matter 
of  time  and  not  far  in  the  future,  when  enough 
of  the  observation  stations  of  the  bureau  will 
be  equipped  with  kites  for  windy  days  and 
aviators  for  days  of  moderate  wmd,  so  that 
there  may  be  secured  such  a  system  of  simul- 

taneous observations  as  will  enable  the  fore- 
caster at  Washington  to  construct  a  weather 

chart  on  say  the  three-mile  level,  which  is 
about  in  the  centre  of  storms,  so  far  as  their 
vertical  dimensions  are  concerned.  By  com- 

paring such  a  chart  with  the  sea-level  chart 
a  much  more  accurate  forecast  surely  can  be 
made.  At  the  close  of  the  war  many  thousand 
air  men  were  free  for  the  development  of 
mail,  passenger  and  light  freight  transporta- 

tion through  the  air.  Then  forecasts  of  the 
stability  of  the  air  for  flight  became  imperative. 
The  proposed  high-level  chart  will  render  such 
forecasts  possible.  The  time  may  be  near  at 
hand  when  Weather  Bureau  stations  will  dis- 
plajr  more  warning  signals  from  the  tops  of 
their  oflice  building  and  elsewhere  for  the  bene- 

fit of  air  sailors  than  are  now  display^  to 
aid  the  sailors  of  the  sea. 

Ignorance  of  weather  conditions  on  the 
oceans  costs  the  world  hundreds  of  millions  of 
property  annually  and  the  toll  of  human  life  is 
appalling  when  expressed  in  figures.  To  aid  in 
preventing  this  enormous  loss,  much  of  which 
IS  unncccessary  if  the  full  measure  of  the 
methods  that  science  within  recent  time  has 
put  at  our  disposal  is  utilized,  the  writer,  as 
chief  of  the  Weather  Bureau,  organiied  a  sys- 

tem of  wireless  observations  from  moving  ships 
along  the  Atlantic  and  Gulf  coasts  that  has 
enabled  the  forecaster  to  detect  manv  hurri- 

canes when  they  were  entirely  out  of  the  range 
of  our  land  stations  and  give  full  and  timely 
warning  of  their  approach.  In  1912  he 
formulated  and  publisned  a  plan  for  the  con- 

struction of  a  daily  weather  map  of  the  Atlan- 
tic Ocean  by  the  relay  from  ship  to  ship  of  si- 

multaneous ol)serv'ations  and  their  charting  at 
the  Central  Office  of  the  Weather  Bureau  in 
Washington.  With  only  two-words  in  the  mes- 

sage the  location  of  the  ship  and  the  reading 
of  the  barometer  can  be  conveyed.  When  the 
pressure  of  the  air  is  plotted  the  direction  and 
force  of  the  wind  will  be  known.  The  storm 
regions  can  be  shown,  and  when  hurricanes 
appear  no  ship  carr>'ing  a  receiving  instrument 

need  be  unadvised  of  its  location,  for  a 
power  message  can  be  flashed  from  toini 
wireless  station  which  will,  at  the  same 
reach  every  vessel  on  the  great  ocean. 

The  first  thing  necessary  to  the  in 
tton  of  the  proposed  great  ocean  service 
right  of  way  for  messages,  so  that  the 
be  Quickly  acctunulated  at  some  cent 
With  the  object  of  overcoming  this 
the  writer  was  made  a  meml)er  of  tuc 
national  Radio  Congress  that  met  in  L 
in    1912.   where,  with   the   aid  of  the   1 
States   delegates,   he   secured   the  adopti 
regulations     that     give     to     the     obser^ 
needed   in    such    a   service   the   right  '^ 
over  all  messages  except  distress  ca 
lo^c  of  events  must  eventually  compel  ■ 
ation  of  something  so  necessary  to  the 
of   humanity,    both   on    the   Atlantic   an 
Pacific  oceans.    The  return  of  our  flag 
peaceful  ways  of  ocean  commerce  and  th 
tection  of  our  fleet  in  time  of  war.  woul< 
to  require  the  proposed  extension  of  tl main  of  the  Weather  Bureau. 

Seasonal  forecasts  also  seem  to  be  i 
the  possibilities  of  the  future.  Abbot, 
ball  and  other  able  men  are  studying  the 
tions  in  solar  radiation,  the  recurrence  ar 
(luency  of  sun-spots  and  solar  promii 
hoping  by  a  comparison  of  data  to  trac< 
relation  between  them  and  the  ever-v 
seasons  of  the  earth.  Recent  result 
encouraging. 

WiLus  L.  VLi 
Professor  of  Mittorotogy.  Giorge  Wash 

University. 
WEATHER  MAPS.    See  METEotou 
WEATHER  SIGNALS.  See  SiGN/t 

Sign  AUNG. 

WEATHERFORD,    WilUam,    / 
half-breed  Indian  chief:  b.  Creek  Setw 
Ala.,  about  1770;  d.  Monroe  County,  Ala. 
He  was  the  son  of  a  white  trader  an<! 
Seminole  Indian  woman.  He  was  a  n 
of  great  bravery  and  force  of  characte 
the  attack  upon  Fort  Mims,  JO  Aug.  181. 
defeated  by  Gaibome  at  the  battle  of 
Ground,  December  1813;  and  again  suffei 
feat  at  Horseshoe  Bend,  27  March  1814, 
ward  surrendering  to  General  Jackson 
subsequently  retired  to  his  plantation, 
he  lived  peaceal)ly  the  remainder  of  hi 
respected  and  honored  by  both  Indian 
whites.  Consult  Farton,  ).,  <Life  of  A 
Jackson >  (Vol.  I.  1860). 

WEATHSRPORD.     wefh'ir-fdrd. 
city,  county- seat  of  Parker  County,  on  a 
of  Trinity   River,  and  on   the  Gulf,   Co 
and  Santa  Fc.  the  Weather  ford.  Mineral 
and  Northwestern  and  the  Texas  and  ! 
railroads,   30  miles   west   of   Fort   Worl 
was  settled  in  18S0  by  persons  from  east 
and   the  older  States.     In    1856  it  was 
porated,  and  in  1858  chartered  as  a  city, 
.in    an    agricultural    and    stock-raising    r 
wheat,  cotton  and  corn  are  among  the  p 
productions.     The  chief  manufactories  « 
mills,  cotton  mills,  a  cotton  compress, 
fnctor>-,    machine    shops    and    the    light There   are    10  churches.     The   educatior 
stitutions    are    the    Texas    Female    Sei 
(Cumberland  Presbyterian),  the  Weal 
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College  (Methodist  Episcopad  South),  a  high 
school  established  in  1885,  Saint  Joseph's  Acad- 

emy, Hughey  and  Turner  School,  public  and 
parish  graded  schools.  There  are  three  banks  and 
three  newspapers,  one  a  daily.  The  government 
is  vested  in  a  mayor  and  a  board  of  aldermen 
consisting  of  eight  members.  The  majority  of 
the  inhabitants  are  American  born;  about  /per 
cent  are  of  Mexican  and  French  descent  and 
3  per  cent  are  colored.    Pop.  6,500. 

WEATHERING,  the  process,  either  me- 
chanical or  chemical,  by  which  rock  material 

is  made  fine  and  ready  for  removal  by  wind  or 
running  water.  See  Metamorphic  Rocks,  and 
especially  the  section  on  the  tVork  of  the 
Atmosphere  in  the  article  on  Geology. 

WEATHERLY,  wefh'fer-ll,  Frederic  Ed- ward, English  song  writer  and  barrister;  b. 
Portshead,  Somerset,  4  Oct  1848.  He  was 
graduated  from  Oxford  in  1871  and  was  called 
to  the  bar  of  the  Inner  Temple  in  1887.  He 
is  widely  known  as  the  writer  of  popular  songs, 
many  of  which  have  been  given  musical  settings. 

Among  them  are  ̂ Nangr  Lce^ ;  *Polly* ;  *  Three 
Old  Maids  of  Lee* ;  ̂Darby  and  foan.*  Of 
his  published  volumes  mention  mav  be  made  of 
^Muriel  and  Other  Poems>  (1870);  <WUton 
SchooP  (1872);  <Oxford  Days>  (1879);  <Rn- 
dimcnts  of  Logic^  (1879) ;  ̂Questions  in  Logic, 
Progressive  and  General^  (1883)  ;  *Two  Chil- 
dren>  (1884)  ;  <Lays  for  Little  Ones>  (1898). 
WEATHERLY,  Pa.,  borough  in  Carbon 

County,  18  miles  southeast  of  Scranton,  on  the 
Lehigh  Valley  Railroad  There  are  manufac- 

tures of  silks,  machinery,  woodwork,  cigars 
and  candy.    Pop.  2,501. 

WEAVER,  w€'v^r,  Aaron  Ward,  American naval  officer;  b.  District  of  Columbia,  1  July 
1832.  He  w^as  graduated  at  the  United  States 
Naval  Academy  in  1854;  became  lieutenant  in 
1855  and  in  18o8-59  cruised  alons  the  African 
Coast  in  the  sloop  Marion,  and  returned  in 
command  of  the  prize  slaver  Ardennes.  He 
served  in  the  Union  army  with  distinction 
through  the  Civil  War,  was  made  commander 
in  1866,  captain  in  1876  and  rear-Admiral  in 
1893 ;  and  was  retired  in  September  of  the  year 
last  named. 

WEAVER.  Emily  Poynton,  Canadian  au- 
thor: b.  near  Manchester,  England,  1865.  She 

removed  to  Canada  with  her  parents  in  1880 
and  subsequently  lived  in  Oxford  County, 
Ontario,  and  in  Halifax  and  Toronto.  She  is 
bown  as  a  writer  of  short  fiction  and  his- 

torical essays  for  magazines,  and  is  also  author 
of  ̂ My  Lady  NelP  (1890);  <The  Rainproof 
Invention^  (1896) ;  ̂Builders  of  the  Dominion^ 
(1907);  <The  Trouble  Man>  (1910);  <Canada 
and  the  British  Immigrant^    (1914),  etc 
,.  WEAVER,  James  Baird,  American  po- 

litical leader:  b.  Dayton  Ohio,  12  June  1833; 
,  i  Des  Moines,  Iowa,  o  Feb.  1912.  He  was 
^duated  from  Ohio  University  Law  School, 
1854,  and  began  practice  in  Iowa.  In  1861  he 
.^tered  the  Union  army,  was  promoted  colonel 
m  1862  and  brevetted  brigadier-general  in  1865. 
In  1866-70  he  was  district  attorney,  second  ju- 

dicial district  of  Iowa,  and  in  1867-73  assessor 
ot  internal  revenue  first  Iowa  district.  For 
some  time  he  was  editor  of  the  Iowa  Tribune, 
published  at  Des  Moines.  He  took  an  active 
l^rt  in  the  organization  of  the  Greenback  party 

and  was  elected  to  Congress  on  its  ticket  in 
1879,  serving  one  term;  in  1^0  he  was  the 
Greenback  candidate  for  President,  receiving, 
over  300,000  popular  votes.  Later  he  was  affili- 

ated with  the  People's  Party,  was  a  delegate 
to  the  National  Convention  in  1892,  and  was 
again  nominated  for  the  presidency,  receiving 
over  1,000^000  popular  votes.  Since  1895  he 
has  lived  m  Colfax,  Iowa,  and  was  mayor  of 
that  city  from  1903-06.  He  wrote  <A  Call  to 
Action>  (1892)  and  <Past  and  Present  of 
Jasper  County,  Iowa>  (1912). 

WEAVER,  Jonathan,  American  clergyman, 
bishop  of  the  United  Brethren  in  Christ:  b.  23 
Feb.  1824;  d.  6  Feb.  1901,  at  Dayton,  Ohio. 
His  education  was  limited  to  the  common 
schools  and  the  Hagerston,  Ohio,  Academy. 
He  first  began  to  preach  in  1845  but  did  not 
join  a  conference  until  1847.  After  serving 
several  appomtments  he  became  presiding  elder 
in  1852  and  then  was  agent  for  Otterbein  Uni- 

versity from  1857  to  1865  when  he  was  elected 
•bishop.  In  1893  he  became  bishop  emeritus. 
He  was  one  of  the  greatest  leaders  of  his 
church.  He  was  the  author  of  <  Discourses  on 
the  Resurrcction>  (1871);  ̂ Ministerial  Salary^ 
(1873);  <Divine  Providence>  (1873);  <The 
Doctrine  of  Universal  Restoration  Carefully 
Examined^  (1878)  ;  < Practical  Comment  on  the 
Confession  of  Faith  of  the  United  Brethren  in 

Christ>  (1894);  <Hcaven.  that  Better  Country' 
(1899);  ̂ Christian  Theology>  (1900);  Edited 
*A  Comprehensive  View  of  Doctrinal  and  Prac- 

tical Theology  by  thirty-seven  different  writers' 
(1889).  Consult  ^Biography  of  Jonathan 
Weaver,'  by  H.  A.  Thompson  (Da3rton,  Ohio, 

WEAVER-BIRD,  a  bird  of  the  family 
Phcedia  remarkable  for  their  nests.  The  fam- 

ily is  a  large  one  and  is  confined  to  the  warmer 

parts  of  the  Old  World,  Africa  being  particu- 
larly rich  in  species.  Weaver-birds  closely  re- 

semble large  finches,  with  somewhat  elongated 
bodies,  moderate  wings,  which  have  the  outer 
primarv  quill  better  developed  than  in  the 
FringiiUdte,  long  tails,  and  very  bright  plumage, 
the  fatter  often  varied  in  the  breeding  season. 
Yellow  and  yellowish  red  are  the  prevailing 
tints,  bt!t  species  occur  in  which  .black,  reo, 
white  or  grav  predominates.  The  weaver-birds 
are  extremely  social,  and  man v  of  the  species 
live  in  large  colonies  during  the  period  of  in- 
cubation. 

The  nests  of  the  various  species  differ  con- 
siderably in  shape  and  general  structure,  some 

(as  the  genus  Oriolinus),  building  a  separate 
nest  for  the  male,  while  the  female  sits  in  an- 

other on  her  eggs^  till  relieved  by  her  mate; 
others  again  contain  more  than  one  chamber, 
as  that  of  the  golden  weaver-bird  (Ploceus  gat- 
buia) ;  while  the  social  weaver-birds  (PhiltBterus 
socius)  construct  an  umbrella-like  roof,  under 
which  from  800  to  1,000  separate  nests  have 
been  found.  But  in  all  cases  fibres,  slender 
twigs  or  blades  of  grass  are  the  materials  em- 
gloycd,  the  whole  being  tightly  woven,  after 
aving  been  rendered  more  flexible  and  ad- 

hesive by  the  application  of  saliva.  In  some 
cases  the  birds  of  a  pair  take  positions  on  op- 

posite sides  of  the  structure  and  the  fibres  are 
passed  through  and  through  from  one  to  the 
other.  The  nests  themselves  consist  of  a  more 
or  lest  globular  Dortion,  elongated  into  a  tube 
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below,  with  the  entrance  at  the  bottom  or  at 
the  side  They  are  very  Renerallv  suspended 
at  the  extremities  of  4>ranches,  and  often  over 
water,  probably  as  affording  security  against 
monkeys,  snakes  and  other  enemies.  The 
Mahali  weaver  (P.  taha)  is  said  to  insert  thorns 
into  its  nest,  as  a  further  protection  afs^ainst 
marauders.  A  Philippine  species  {F.  Philip^ 
pititis)  builds  flask-snapcd  nests  of  fine  roots 
suspended  mouth  downward  bv  long  ropes  of 
similar  construction  fitmi  the  boughs  of  trees. 
Consult  Hartlctt.  *  Monograph  of  tLhe  Weaver- 
birds*   (Maidstone  1888). 
,  WEAVERS.  The.  The  misery  of  the  Sile- 

sian  weavers  of  the  second  quarter  of  the  19th 
century  inspired  Heine  to  one  of  his  most  mov- 

ing ballads  and  is  a  matter  of  conmion  histori- 
caT  knowledge.  Gcrhart  Hauntmann  derived 
his  intimate  feeling  for  it  chiefly  from  the  lips 
of  his  grandfather,  one  of  the  actual  sufferers ; 
and  in  his  work  *Die  \Vebcr>  («Thc  Weavers* ) 
(1892)  he  has  given  to  industrial  revolution  a 
stronger  sanction  than  can  be  found  in  any 

other  dramatic^  work  whatever.  *Die  Wcber^ is  rather  a  series  of  five  one-act  dramas  than 
a  drama  in  five  acts.  Different  groiips  of  per- 

sons appear  in  five  different  places.  But  the 
persons  belong  to  the  same  community,  they 
pass  to  and  fro,  and  the  five  acts,  each  a  imit, 
with  skilful  exposition  and  a  theatrical  con- 

clusion, constitute  a  greater  whole,  in  which 
rebellion  is  carried  to  temporary  stKccss,  but 
which  is  mainlv  impressive  lor  the  presentation 
of  conditions  that  cry  out  for  a  remedy.  There 
is  no  hero;  every  person  is  an  integral  char- 

acter, every  one  a  realitv,  and  to  the  tragedy 
of  starvation  as  the  only  reward  for  toil  is 
added  the  pathos  of  vicarious  atonement:  an 
old  weaver  who  refuses  to  leave  his  loom  in 
order  to  join  his  fellows  in  rebellion  is  shot  bpr 
a  stray  bullet.  Hauptmann's  method  is  unquali- fiedly naturalistic.  The  play  was  first  written 
in  the  harsh  Silesian  dialect,^ and  the  revised 
form  in  general  circulation  is  only  approxi- 

mated to  the  literary  langtiage.  It  smacks  of 
the  soil.  Its  power  resides  in  its  apparent  art- 
lessncss,  in  the  imprcssiveness  of  truth  naked 
and  unadorned  Tnere  is,  however,  in  a  treat- 

ment of  squalor  which  arouses  unmixed  s>in- 
pathy  a  high  degree  of  art,  as  there  is  also  a 
preachment  the  more  eloquent  for  being  left  to 
ne  inferred.  Its  text  is  the  simple  precept, 
give  them  their  daily  bread.  Consult  *Tne 
Dramatic  Works  of  Uerhart  Hauptmann^  (tr. 
by  Ludwig  Lewisohn  and  others,  New  York 
1913-15). 

WiLUAM  G.  Howard. 

WEAVING,  a  process  in  which  a  series 
of  longitudinal  strands  of  fibre  of  one  kind  or 
another  are  united  into  a  web  or  fabric  by  in- 

terlacing with  cross  threads.  The  two  sets  of 
threads  empto>'ed  traverse  the  web  at  right 
angles  to  each  other.  The  first  set  extends 
from  end  to  end  of  the  web  in  parallel  lines, 
and  is  commonly  called  the  wan>;  while  the 
other  set  of  threads  crosses  and  interlaces  with 
the  warp  from  side  to  side  of  the  web.  and 
is  generally  called  the  weft  or  woof.  In  all 
forms  of  weaviuk!  the  warp  threads  are  first 
set  up  in  a  device  known  as  a  loom,  and  then 
the  weft  threads  art  worked  into  the  warp,  to 
and  fro,  by  means  of  a  shuttle. 

The  art  of  weaving  is  of  such  extreme  an- 

tiquity that  its  beginnings  cannot  1 
and,  indeed,  the  idea  seems  to  have  h 
nigh  universal  origin  in  the  human 
the  essential  methods  are  found  in  < 
oped  form  among  savape  tribes  w 
never  been  in  touch  with  civilizat 
primitive  loom  may  have  been  no  tnt 
simple  beam  suspended  from  the  br 
tree  and  stutaining  the  warp  fibres  < 
the  weft  being  worked  in  by  hand  ¥ 
of  needle.  But  from  the  earliest  <! 
to  the  present  it  has  been  by  this  fti 
{)rocess  of  interlacing  two  sets  of 
ooms  of  simple  mecl^nism  that  all  k 
tile  fabrics  have  been  produced  —  th 
cloths  of  Egypt,  the  fine  damasks  ; 
tries  of  the  Creeks  and  Romans,  I 
muslins,  tho  shawls  of  Cashmere, 
world- famed  weaves  of  Italy  and  tf 
lands. 

Four  classes  of  woven  cloths  : 
nized  by  weavers:  (1)  Single,  or  sin 
in  which  there  is  but  one  warp  and  oi 
tcrlaced  at  right  angles  to  one  anc 
Compound  cloths,  in  which  there  a 
more  warps  or  wefts  interlaced  at  r 
(3)  Goths  in  which  the  warp  thic 
singly  or  in  groups  are  interwoven 
other  during  the  weaving,  with  a  kniti 
(4)  The  pile  fabrics  of  all  degrees. 
class  includes  all  ordinary  cloths  of  si 
ness.      The    second    class    includes 
known   as   •backed*   cloths,   two-ply, 
and    four-ply    fabrics,    tapestries    ar 
fabrics.    Tne  third  clas^  includes  all 

the   gauze   tN-pe,    or   which    are    par 
•leno*  or  knitting  stitch.    The  fourth 
eludes  such  fabrics  as  Turkish  towel 

carpets,  veh*et  carpets,  plushes  and 
all  descriptions. 

The  instrument  or  mechanism  by 
operations  of  weaving  are  accora 
known  as  the  loom  (q.v.).  Looms 
fied  as  Hand  Looms  and  Power  Loon 
ing  to  the  motive  power  employed.  I 
loom  the  operator  throws  the  shuttl 
hand,  and  works  the  treadles  with  his 

power  loom  is  automatic,  all  necessa: 
being  carried  out  by  infs'cnious  and  c 
cate  mechanisms,  so  that  once  startec! 
ues  weaving  until  all  the  warp  has  1 
into  cloth.  An  attendant  stands  b>' 
accident,  and  usually  one  operator  « 
to  several  running  looms. 

Hand  Looma. —  ITntil  comparative 
times  all  weaving  was  effect  en  by  me 
hand  loom.    This  loom,  in  its  usual 
ststs  of  a  frame  of  four  upright  po 
together   by   cross-beams,   a    centre 
beam  at  the  back  being  the  warn  beanr 
in  front  being  that  up<in  which  tne  wel 
while  just  below  this,  in  front,  is  1 
beam  for  the  support  of  the  weaver  a 
At   the   top  <f   the  loom    is  an   ap] 
which    the   hcddles    arc    lifted    or   U 
means  of  treadles  under  the  foot  of  t 
These   heddles  consist  of  vertical   f 

with  cords,  each  with  an  e>*elet  at 
In  "settin?*  the  loom  the  mass  of  th 
stitutini;   the  warp  is   wound  upon 
beam  as  upon  a  spool.    They  are  ih 
by  one  to  the  heddles.    If  there  ar 
heddles  on  the  loom,  as  in  plain  w< 
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ihreads  are  passed  alternately  throtig[h  the  eye- 
Itts;  that  ii,  the  first,  third,  fifth— and  all  the 
oiber  odd-ntunbered  threads  through  one  hed- 
dle.  and  the  even-numbered  threads  through  the 
other,  A  loom  may  have  many  heddles,  as  in 
pitterti  w«Lvii%  and  in  that  case  the  threading 
of  the  warp  through  the  heddles  requires  mvai 

>kill,  to  be  'gained  onlv  by  QXpKntMt:^.  After 
passing  ihe  heddles  -the  threads  'are  broughl forward  ihrough  the  reed,  a  sort  of  cotnh-like 
structure  with  long  tecih,  lying  upoa  its  back, 
Ik  leeth  extending  vertically  upward.  Two  ad- 
joiniiiK  warp  threads  pass  in  the  space  between 
eich  two  teeth  of  Ihe  "comb."  The  ends  of  the 
Mrp  are  finally  fastened  fo  the  cloth-beam  In 
front  Care  is  needed  in  order  that  all  the 
threads  shall  have  equal  tension,  so  thai  the 
cloth  when  woven  shall  be  smooth,  and  not 
pucker.  Attached  to  the  lower  edge  of  the  reed 

is  the  'Icy*  or  "sley"  which  serves  to  weight 
ilie  reed  and  thus  give  force  to  its  blow  in  the 
wearing  process,  and  also  provides  a  shelf 
along  which  the  shuttle  travels.    See  Fig.  I. 

k  the  operation  of  the  loom,  when  one 
licddle  is  raised  every  second  thread  in  the 
warp  is  also  raised,  while  the  remaining  threads 
ire  depressed ;  and  this  is  called  shedding  the 
Mrp.  When  the  warp  threads  are  thus  parted 
■here  is  left  a  small  opening  or  shed  between  the 
'breads  directly  in  front  of  the  reed,  and  it  is 
trough  this  opening  that  the  weaver  drives  his 
shuHle  to  and  fro,  from  side  to  side.  The 
sbutde,  which  is  hollow  in  the  middle,  con- 
lairs  the  weft-thread  wound  around  a  bobbin  or 
pini,  and  as  the  shuttle  is  shot  across  the  web 
'bis  wetl-thread  unwinds  itself.  When  the 

ibi^id  is  thus  introduced  it  is  necessary  to  bring 
"to  its  place  in  the  fabric.  This  is  accom- 

plished by  means  of  the  ley  or  batten,  sus- 
P^fded  from  a  pivot  at  the  top  of  the  loom, 
swinging  backward  and  forward  like  a  pendu- 

lum by  an  attachment  of  vertical  rods  at  each 
side  (ailed  ,he  swords.  The  leeth  of  the  reed 
'f<  thus  swung  forcibly  against  the  newly  laid 
"tit  thread,  driving  it  solidly  to  its  place  in 
'n<  cloth.    The  other  treadle  is  then  pressed 

down,  raising  the  other  heddle  and.  with  it,  the 
alternate  warp  threads,  thus  forming  another 
shed,  in  which  the  threads  which  were  the  floor 
of  the  first  shed  are  ihe  roof  of  the  tecond. 
Tlirough  this  new  shed  the  shuttle  is  thrown  on 

its  return  journejr.  This  throwing  of  the  shuttle 
is  termed  "picking*  and  each  traverse  of  the 
web  is  called  a  "pick.*  The  travel  of  the  shuttle 
is  accomplished  by  means  of  a  Y-shaped  handle, 
to  the  arms  of  which  are  attached  two  strings 
which  lead  one  to  each  of  the  shuttle  boxes 

at  the  ends  of  the  ley.  A  quick  jerk  tipoa  the 
strinK  sends  the  shuttle  flying  out  of  its  box 
through  the  shed  of  warp  threads  and  into  the 
shuttle  l>ox  at  the  opposite  end  of  the  ley. 
Thus  the  weavinfj  proceeds,  the  ley  being 
swung  forward,  driving  up  the  new  weft  thread, 
after  each  pick  of  the  shuttle.  Occasionally, 
as  the  web  of  finished  cloth  increases,  the  loom 
is  stopped,  and  the  cloth  is  wound  up  around 
the  cloth-beam,  another  stretch  of  warp  being 
unwound  from  the  warp-beam;  and  this  suc- 

cession of  operations  continues  utttil  the  entire 
length  of  the  warp  has  been  woven  into  cloth. 

Weaves.— There  are  three  fundunental 
methods  or  plans  of  interlacing  the  warp  and 
weft  threads  in  weaving;  (I)  plain  weave;  <2) 
twill  weave;  and  (3)  sateen,  or  satin  weave. 
All  woven  cloths  may  be  referred  to  one  or 
nnother  of  these  three  primary  plans  or  of  a 
combination  of  two  or  more  of  them  —  in  which 
case  the  texture  is  called  "combination  weave.' 
By  far  the  larger  part  of  all  woven  fabrics  is 
produced  by  the  plain  weave  method,  but  these 
cloths  are  varied  in  many  ways  —  by  modifica- 

tions of  the  relative  sizes  of  the  warp  and 
weft  threads,  by  manipulations  of  the  heddles. 
and  to  an  unlimited  degree  as  to  the  color  and 

design  by  the  use  of  self-colored  and  parti- 
colored threads  in  both  weft  and  warp. 

Plain  Weave.— In  plain  weave  the  threads 
are  made  io  interlace  alternately;  and,  if  the 
warp  and  weft  threads  are  of  the  same  diameter, 
and  there  are  an  equal  number  of  each  to  the 
inch,  they  bend  around  one  another  to  about  the 
same  degree,  and  thus  form  a  plain  flat  uniform 
cloth,   in   which   the  warp  and   weft    threads 

interUcmg  of  the 1  B     ̂ tnjhttbe 

..   ,   ,_^o*ai»nio 
I  Bnipkircd  (»bove). 

appear  e<)ually  on  the  surface.  With  this  weave 
are  produceif  the  finest  cambrics  and  muslins, 
and  the  heaviest  woolen  blankets  ~-  and  the 
numberless  other  fabrics  of  similar  texture 

lying  between  these  two  extremes. 
A  diagram  of  the  interlacing  of  plain  weave 

fabrics  is   shown   in   Fig.   2,   the  threads  A, 



A  reprcseniinR  a  lection  of  the  warp,  and  the 
continuous  cross-thread  B,  B  rcpreienting  tbe 
weft.  In  actual  wn\-infi  the  vrarp  threads 
would  lie  cliise  tOKeiher.  usually  from  16  to  64 
ro  the  inch,  and  each  pick  uf  the  weft  would 
be  driven  up  snuRly  to  the  one  preceding  by 
a  blow  (if  the  rcrd.  In  order  that  the  wcat-er 
may  know  what  ityle  of  cloth  he  is  to  produce, 
a  plan  or  palteni  is  drawn  for  him  by  the  de^ 
signer  on  paper  ruled  in  squares;  the  latter 
lieinK  marked  in  some  way  to  indicate  the 
position  ihc  thread  rcpTcsenli-d  will  occupy  in 
the  iiiiisheH  cloth.  The  rows  of  siiuares  running 
vertically  indicate  the  warp,  and  those  horiion- 
tatty  the  wcfi,  As  only  the  warp  threads  are 
raised  and  lowered  liy  the  heddlct,  the  pattern 
is  made  In  indicate  these  mD\'einents  by  coloring 
the  squares. 

Ordinarily  (thoiif(h  the  exact  reverse  is 
someiitncs  encoimd-rcd),  a  blackened  square 
»how5  that  ihai  seetinn  of  the  warp  is  de< 
pressed  below  the  weft  thread  on  that  pick.  It 
IS  also  custumar)-  to  show  the  threading  of  the 
heddles  above  for  below)  the  pattern  —  as 
shown  in  the  figure.  The  two  heavy  horirontnl 
lines  indicate  Ihc  hare  of  ihe  two  heddle^  used 
in  plain  weaving;  the  upright  lines  leading  to 
the  heddle  bar<i  from  the  paiiem  indicate  the 
method  of  threading  each  strand  of  the  warp. 

Fig.  i  shows  a  diagram  of  the  arrangement 

I'i  levers  where  lioih  ihc  rising  ,-ind  sinking  of 
the  warp  threails  are  rmplovcd  in  producing  the 
shed.  The  !>li<>rl  liotizmiul  levere  are  so  tied 
to  the  long  ones  tlijit  when  ime  of  the  latter  is 

depressed  by  >.te|ipini;  upon  a  treadle,  thus  rais- 
of  Ihe  heddlcs,  all  of  ihe  other  hcddles 

e  pulled  diiwn,  producing 
shed  shown  in  profile  in 

if   the  plain  weave  may  be 

made  bi  seveial  wavs;  for  example  W 
in  two  or  more  threads  of  the  war^ 
each  pick  of  the  weft,  thus  extcndinii 
poEure  of  the  weft  from  side  to  tide.  Of  a 

form  of  pallern  is  designated,  in  the  ' 
zontal*  form.  Or  two  or  more  ibreatis  c 
warp  may  be  passed  under  by  the  weft  in 
secutive  picks  without  change  of  the  he 

thus  exposing;  more  of  the  warp  than  is 
in  simple  plain  weave,  lhD5  forming  a  ' 
cal*  pallern.  I'tans  for  both  these  pattert 
shown  in  Fig.  4.     Such  modificatiadi  m. 

ingo 
(ihrr 
the  di>ut.le  1 
Fig.  I. 

'l-«nd-3  paltm;  D, 

uniform,  or  they  may  l>e  une\en  in  di 
that  is,  the  same  numlier  of  threads  m^ 
taken  in  at  each  stilch,  or  there  may  be  ) 
.stani  variation,  as  l-and-3,  l-and-3,  and  I 
If  the  same  number  (more  ihan  one)  are 

lioth  vertically  and  horizontally  the  *b 
weave*  is  produced.  Plans  lor  these  i 
shown  in  Fig.  4. 

Tvrill  We&ve.—  In  the  wearing  of  twil 
inierkcing  is  quile  different  from  plain  V 
Considciing  the  shuttle  as  starting  fm 
lefi  hand,  and  [he  threads  numtiered  cc 
lively  from  left  to  right,  the  operation  I 
descri1>cd  thus:  for  the  first  pick  ih.^ 
thread  oi  the  warp  is  raised,  allowii 
shuttle  to  pass  under  it.  the  second  tax. 
threads  licing  depressed  so  that  the  wef 
alMve  tlicm :  the  fourth  thread  is  raised  ai 
fifth  and  >ixih  are  depressed  —  and  so  on 
the  second  pick,  thai  is,  as  [he  shuttle  coi  t 
to  it-i  iir>i  postiion,  the  heddlcs  are  u| 
>o  that  the  sei-ond  thread  i.f  the  warn  is  > 
the  third  and  iourlh  being  iliprosed;  lh« 
raised,  and  the  sixth  and  seventh  deprea 
and  so  on.  As  the  shuttle  starts  away 
[rum  the  left,  the  hrsi  and  second  threat 
dcpresiivd  and  ihc  third  raised;  the  fourt! 
fifth  deprcM-ed  and  the  sixth  raised — a 
on ;  this  compleiinu  the  c>'cle.  By  this  m 
of  maiiipuUting  the  heddlcs  is  produce 
diagonally  ribbed  a|ipearance  of  the  surfi 
the  cloih  characteristic  of  twills.    Thai 



bings  appear  on  boA  sides  of  th«  cloth.    Thejr     great  variety  of  silk,  wool  and  cotton  dress 
nu.y  trend  either  to  -the  right  or  to  the  left 
(from  the  weaver).  On  the  three-thread  pat- 
letTi,  as  described  above,  only  one  variety  of 

twill  can  be  produced  ~- that  with  the  apparent 
ribbing  on  the  diagonal  of  a  square,  that  is, 

at  45°.  But  by  using  a  four-thread  patteni  — 
that  b,  by  depressing  three  threads  of  warp 

cloths.  Patterns  of  the  three  fundamental 
straight  twills  oo  four  threads  are  shown  in  the 
upper  tier  of  Fig,  8,  the  2'and-2  twill  hi 
the  centre;  the  tier  of  pattern  blocks  just  below 
them  sfaowinit  the  reverse  sides  of  the  upper 

:j^± m 

Fig.  S.—  Ciom  SeciionB  of  Single  Whvs  Clo 

a  npf>  cloth  with  two  sius  of  warp;  C.  l-«hd-4  cloth. 

for  each  one  raised,  a  modified  twill  is  pro- 
duced with  a  "flatter*  diagonal,  that  is.  at 

about  30°  —  away  from  the  weaver.  The  cloth 
thns  prodticed  is  called  a  *horizoDtal  twilL* 
On  the  other  hand  the  manipulation  of  the 

heddles  may  be  snch  (hat  three  vertiol  meas- 
ures of  the  warp  may  be  left  on  the  sarface  to 

tach  <Hie  covered  by  the  weft,  tbns  producing 

C,  Hbriioot*] 

blocks.  Besides  these  straight  twill  weaves 
three  other  arrangements  are  possible  ihroudi 
the  manipulation  of  the  heddles  in  an  irregular 
fashion,  thus  producing  what  are  called  "broken 
twills"— used  very  largely  m  the  weaving  of 

;oarser  lines  of  *dice*  pattern;  in  many 

□  'CFiG.  &—  Group  of  Four-thread  TwOI  ̂ ttens.  ^ 
woolen  cloths;  in  double-faced  cloths;  and  ex* 
tensively  as  a  base  for  various  fancy  weaves 
and  for  dotted  fabrics.  Patterns  for  these 
broken  twills  are  shown  in  the  lowest  lier  of 
Fig.  8.  The  twill  weave  can  also  be  carried 
4nto  five-thread  patterns,  and  even  greater  skips. 

»  "vertical  Iwili,"  with  the  angle  of  the  ribbing 
ninning  away  (from  the  weaver)  at  about  60°. 

Where  four  threads  (of  warp)  and  four 
picks  (of  wefl)  enter  a  design  a  much  wider 
variety  in  texture  is  gained.  In  fact,  next  to 
the  plam  weave  the  2-and-2  twills  are  the 
i»st  extensively  used  in  weaving;  constituting 
tht  te^cs,  cassimeres,  most  linen  goods  and  a 

Fn.  9^— FMtsnn  of  IIarriii»«aiM  Twills. 

but  with  five  threads  the  sateen  weave  becomes 
available,  and  is  more  commonly  used.  It  is 
obvious  that  the  direction  of  the  ribbing  in  a 

iwill  may  be  changed  at  will  from  a  right-hand 
trend  to  a  left-hand  trend  during  the  process 
of  weaving,  and  thus  produce  a  zigeag  pattern 



known  a ■hrrring-boiM*  or  diaper  —  ai irrnng-b) 
In   Pi(t. ...    . -„.  _-         --    ..    shown   an   elabo- 

rate pattern  of  twill  which  may  be  worked  on 
10  hcddlcs  and  with  10  treadles.  One  of  the 
chief  advantages  of  the  Iwill  pattern  is  tliat 
a  hrm  and  substantial  cloth  may  be  thiu  woven 
fiom   com pn rati V ply   light  yarns. 

Siteen  Weave.— In  tateen  wearing  at  leaat 

five  heddles  are  used.  Supposing  the  <ihuttle 
to  start  from  the  left  side  cl  the  warn  Biid  the 

.•sateens:  J-and-5  and  5-and-3.  In  Sn 
(hrend  design  right  diflfereni  sateens  an 
sible:  2-and-9,  3-and-8.  4-and-7.  5 
6-and-5,  J-and-t,  S-and-3.  9-and-2.  As  h 
lical  limit  in  dcsifniinft  it  may  be  inentiowej 
24-thread  patterns  are  in  use  for  fine 
though   rarely   for  other  materials. 

Damaska. —  In  damask  wearinR  the  pi 
is  produced  by  arran^ini;  that  the  warp  in 
parts  of    ibe   fabric   and    the  w«ft  to  a 

i 
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Pic.  ta—  P«tlem  of  Twill  We* e  on  ten  hMdlec; 

warp  threads  to  br  numbrml  consecutively  from 
that  side,  the  opcraiiim  may  be  described  n? 
follows:  Ihr  first,  sixth,  Ilth,  etc.,  threads 
are  stitched  on  ihe  first  pick;  the  third,  eighth, 
13th.  etc.,  on  the  second  pick;  the  fifth, 
lOlh.  1.1th.  eic.  on  the  third  pick;  the  second, 
seventh,  12tb.  etc..  on  ibe  fourlb  pick;  and  the 
fonrtli.  ninth,  14ib.  etc.  an  ibe  fifth  pick — thns 
rom^lctBV  Ihc  satten  cycle.  The  resultInK 
fnhric  il  of  prnilinrly  pleasing  texture  display- 

ing OOinpara lively  umn  stretches  of  parancl 
tibm.  affording;  ̂   smooth  and  silky  lextnre. 

On  five  threads  and  five  pkic  only  two  pat- 
tens of  regular  saiecns  arc  possible.  These  are 

ii'dinted  at  A  and  B  in  Fig.  11.  Variation! 
are  produccit  by  bicreatinff  the  number  of 
thnad-i  or  picks  in  ouch  stitch :  thus  prodnclnR 

pallenis  (~  and  D  in  the  s.ime  hgure.  Further variatiiinE  jtive  patterns  K,  F  and  G.  It  is 
readily  seen  thai  no  regular  salccii  pattern  can 
be  worked  cml  on  six  threads  (each  way). 
Willi  seven  threads,  however,  there  arc  four; 
expressible  bv  the  leaps  in  ibe  stitches,  thus: 
2-and-5.  3-and-4.  4-and-3.  and  5-and-2.  In  an 
eight-thread    desirrn    there    can    )«-    only    two 

shall  be  exposed  in  more  or  leu  9oM 
This  form  of  weavins  is  emplojrcd  au 
eully  in  textiles  of  cotton,  hacB  a 
tbouKh  sometimes  in  woolen  d 
Well-known  examples  are  table  lii 
holsiery.  Tlie  stitch  is  usually  ol  v— 
or  eiRht-thread  sateen.     la  of 
napery  the  irraund  work  is  in  im        b 
ana  the  figure  in  eight-thread  l 
fine  fabrics  tnay  show  tip  to  140  >•■• 
and  200  picks  of  weft  lo  the  squi 
ilhulratioD    of    datnask    textnrc 

Fit  12. 
The  possihility  of  combininR  the 

tal  weavc^  in   the  produrlinn  of  "cOu.i 
weave'  textures  has  been  referred  to  . 
The  necessary  limits  of  an  article  sadi  » 
preclude  a  disl'll^si•  qii  of  these  numberlesi  i 
■tons,  and  the  student  must  be  referred  ( 
technical  uorks  cited  in  the  bibli<iKra[dly  i 
close  ••!  the  article. 

Jacqnard   Loom.— A    most    important 
pruvemcnt  was  inaifc  on  the  handloom  hv  li 
Tacquard  of   Lyons,   who.   in   IfWI,  inv 
apparatus  by  which  the  most  iatiicatc  i> 
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could  be  woven  as  readily  as  plain  cloth.  This 
is  accomplished  by  an  ingenious  arrangement  of 
hooks  and  wires,  by  tneuis  of  which  the  warp 
threads  are  lifted  in  any  order  necessary  to 
make  the  shedding  required  by  the  patiern.  The 
order  in  whkh  these  hooks  and  wires  are  suc- 

i:!xi 

Pig.  II. —  Pattern  •bowing  metluid  of  wotitns  darnuk. 

each  pick  of  the  shuttle  this  'cylinder"  swings 
oatward  and  makes  a  quarter- revolution  pre- 

senting a  new  card  face  on  the  return  swin^. 
The  wire  rods  which  fail  to  strike  a  hole  m 
the  card  are  driven  back  thus  unboofcing  the 
hooked  rods  from  die  rising  and  falling  "knife 

beam*  which  operates  the  heddlei.  The  hooks 
which  remain  on  the  pins  of  the  knif«  beam 
lift  the  warp  threads  to  which  they  are  attached 
la  the  *raof*  of  the  shed.  The  unhooked 
threads  remain  on  ixs  "floor.'  The  operation 
will  be  more  readily  understood  by  referrii^  to 
Fig.  13.  When  the  pattern  is  extensive  the 
machine  may  be  provided  with  as  many  as  1,000 

P««nr  LooCM.— A  great  developoM^t  JtrAe 
•rt  of  weaving  followed  upon  (lie  invention 
of  the  power  loom  by  tlie  Rev.  E.  Cartwrlght 
in  1784.  In  the  power  loom,  vhjch  has  been 
gradually  improv«d  urf  adapted  to  steam  and 
electric  power,  the  principal  motions  of  the  old 
method  of  weaving,  such  as  shedding  the  warp 
threads,  ihrowing  the  Shuttle,  and  beating  up 
the  thread,  are  still  retained.  The  frame  of  the 

power  loom  is  of  cast  iron,  and  motion  is  coni- 

Plc  II. —  Group  of  Sateen  Weafe  Pattenu. 

cessively  lifted  and  lowered  is  detennined  by 
means  of  a  series  of  pasteboard  cards  punctured 
with  holes,  the  holes  corresponding  to  a  certain 
pattern  and  the  cards  passing  successively  over 
1  so-called  'cylinder,*  of  square  cross-section, 
over  which  the  chain  of  cards  is  carried.    With 

Pic  13.—  Diaofam  of  Heddlt^pcrmttnc  A   ,. 
the  Jacquard  Loom,  '4.  A.  the  cliajn  of  peffonted  carda; 

C.  "  cylinder "  in  normal  position  tiolding  card  ualnat 
needle-ptalc  P — the  doited  linen  bhow  the  poiition  of  Cwhen 

tile  Bptinfi-box  ̂ '  except  whaa  pusticd  twck  by  the  unpcr- 
lonttd  parts  of  the  ciid^  H.  B,  hooks  actuated  by  needlei; 
K,  knife-lKain  for  lifting  the  engaged  hooln;  W.  W.  wire* 
to  heddles,  ot  nilich  £,  E.  repnaent  the  ayeleta  each  canTini 

mutiicaled  to  the  loom  by  means  of  a  shaft,  the 
Stroke  of  the  ley  being  made  by  cranks  attached 
to  the  driving  shaft,  while  the  shuttle  is  thrown 
by  means  of  a  lever  at  the  centre  of  the  loom. 
Although  the  principle  of  the  loom  is  the  same 
in  all  kinds  of  weaving,  yet  there  are  nnmber- 
less  modifications  for  the  production  of  tpecial 
fabrics.  The  lappet  loom  may  be  employed  for 
weaving  either  plain  or  gauze  cloths,  also  for 
putting  in  representations  of  flowers,  birds  or 
the  like,   with  the  effect  of  embroidery. 

CroBB  Weaving  is  a  term  applied  to  that 
process  in  which,  as  in  gauze  weaving,  the  warp- 
threads,  instead  of  lyins  confitantly  parallel, 
croGs  over  or  twist  around  one  another,  thus 
forming  a  filexus  or  interlacing  mdepcndenl  of 
that  produced  by  the  wefL  It  is  a  combination 
of   knitting  and  weaving. 

Double  Wuvitig  consists  in  weaving  two 
webs  simultaneously  one  above  the  other,  using 



two  sets  nf  waif)  ihreadi  from  two  warp  beamt, 
and  inierwFavinii  ihe  two  at  intFTvali  so  ai  to 
(oTtti  a  doulilc  clolh.  Kidderminster  or  Scoirii 

carpeting  is  the  chief  examiile  of  this  proceis. 
Three-ply  and  four-ply  cloths  are  sDnilarly 
made.  The  plan  of  make-up  of  these  fabrics  is 
illustrated  in   Fig.   14. 

.  corduroy  and 
Itru^'scis  carpels  are  produced.  In  the  weaving 
of  these  fabrics.  Iwsidcs  the  ordinary  warp  and 
wefi.  there  is  what  is  called  ihe  pilc-warp,  the 
threads  of  which  arp  k-ft  standinK  in  loops 
aliovc  the  Keneral  surface  until  cut,  and  the  cut- 

ting of  which  produces  the  pile.  In  such  fab- 
rics as  Brussels  carpet  Hie  loops  are  left  uncul. 

The  manner  in  which  the  pile-warp  is  woven 
into  the  fabrics  is  illustrated  in  Fig.  IS.  See 
Loou;  Velvet. 

Pro.   IS,— Sectimal  djwrinit  of  twn  of  the  principal 
mctlinli  rtniiUiyoI  in  the  wavinR  iit  pilr  fubtini  ihnwinit 
biith  uul  ami  uncut  loopi.     11",  H'.  wir«  on  wliirh  tlw  li«pi« 

Bibliography.— Bean mnnt.  R.,  'Woollens  and 
W.-rsitdJ  (Lmdon  iyi5) ;  Fox.  T.  W..  'The 
Mechanism  of  Weaving'  (Lunilon  1000); 
HiKiper.  L..  'Hand-U.ocn  Weaving'  (London 
lylO);  International  Library  of  Technology, 

Vol.  81,  'Glossarv  of  Weaves'  (Scranton,  Pa.. 
IWb)  ;  Kisiell,  U.  L..  'Yarn  and  Cloth  Mak- 
inR'  (New  York  l')18) ;  Murphy,  W.  S.,  'Ten- 
tile  Industries,  Vols.  IV  and  V  (I-ondon 

1912) ;  Oclsner,  C.  H.,  'Handlook  of  Weaves' 
(New  York  1915};  foSMlt.  L.  A..  'Dictionary 
of  Wcavc-i— irom  Four  to  N'ine  Harness' 
(Ix>ndon  1914) :  WoiKllxiuse,  T.  and  Milne.  T., 
'hue  and  Limn  Wva^inK'  (London  1114): 
Worst,  v..  v..  ' Fi«>t-powtT  Loom  Weaving' 
(Milwaukee.  W'is.  I^IS). Richard  Fexbis. 

WEBB,  Alezknder  Stewart,  American  sol- 
dier and  educator:  li.  New  York,  15  Fel..  1835; 

d.  12  Feb.  1111.  He  was  graduated  from  West 
Point  in  1855,  was  assistant  professor  of  mathe- 

matics ibere  in  1857-61.  and  at  the  uuibrc.ik  of 

the  Civil  W'ar  t*came  major  of  the  First  Rhode 
Island  in(antr\-     He  participated  in  the  defense 

of  Fori  Pickens,  was  at  the  first  battle  o: 
Kun,  served  in  the  Peninsular  campaign  ; 
}%hi  became  brigadier -general  of  volui 
At  Gellyshurg  he  assisted  in  repuUtng  Pit 
charge  and  received  a  Congressional  m*i 
honor  in  recognition  of  his  gallantry  H 
engaged  in  the  Kapidiin  and  the  Wildi 
campaigns,  was  wounded  at  Spott^lvani 
upon  his  return  to  duty  was  appointed 
of-siaiT  to  General  Meade.  He  received 

rank  as  major-generul  of  vohinirers  ii) 
and  was  brevetted  brigadier-Kencral  ui  re 
in  18((5.  In  1866  he  w.is  promoted  liculi 
colonel,  was  brevetted  major-general  in  ih 
ular  army  in  186';  and  in  1870  at  his  i>w 
quest  received  an  honorahic  discharge 

was  president  of  the  Colkge  of  iht'  Ci 
New  York  in  IttO-l'XIJ  and  wrote  'The  I 
sula:  McClellan's  Campaign  of  1862>  (1 

WEBB,  Aston,  Hn^lisb  architect:  b. 
don,  22  Mar  1849.  He  hii  educated  in  p 
schools,  was  ariicleil  tu  Banks  and 
architects,  and  lieKan  jiractice  in  1871 
was  the  architect  for  the  completion  < 
Victoria  and  Albert  Mll^enm  and  the 
College  of  Science,  South  Kensii  no 
Britannia  Naval  College,  DartmouL., 
achitcctnral  accessaries  for  the  Vlcl  ■ 

mortal  before  Bucldn^am  Pabicc.  Hi 
(igncd  many  churches,  conraercial  sl 
mansions,  and,  with  F,  1.  Bell,  tnc  i 
Courts,  Birmingham:  the  Birmingham  L 
sity  and  the  new  schooK  of  Christs  He 
He  was  president  of  the  Architectural 
cialion  in  1884  and  vice-president  of  the 
Institute  of  British  Architects  1993-97 
was  knighted  in  1904  and  given  the  K.  C. 

in  1914. 

     ._    Sidnej-   Webb    (q.v  ).       .._. 
she  has  collaliorated  in  the  preparation  c 
eral  wurks  on  economics.  She  served  i 
Royal  Commission  on  Poor  Law  and  I 

pto>-mtnt  in  I90.<>-09  and  was  joint  autl 
the  minority  report  From  19(KI  she  wa' 
prary  secretary  of  Ihe  National  Commit! 
ihe  Prevention  of  Destitution.  She  is  prat 

in  the  Fabian  Society.  She  editet)  'Thi 
for  Ihe  Factory  Acts'  (IWI),  and  ii  autl 
'The  Co-c^erative  Movemoit  in  Ei 
(ICTl:  new  ed..  IIM). 

WBBB.  Ckarlea  H«bi7  (b 
rAi'i.*),  American  iournahst  i     .  ». 
R<.iise\  Point   N.  V..  24   lai..   183V, 
York  City,  24  May  1905.    Ae  was  on 
of  111,-  New   Yoft  Timet  (IBCiCMB),  ; 
II,  l  a1itorni;L  in  1863  founded  die  t 
San  Francisco,  which  he  edited  till  ■<»>. 
scquenlly    be    contributed    to    ifce    New 

7'n7'u(ii-  humorous  articles  si^cd  *Jean 
lie  invented  an  adding  machmc,  lui  was 
known  l^v  his  burlesque  dram.is,  among 

are   'Liffitb   Lank'    (1867)  and  'Saint 
Mo'    (1868).    Other  works  by  him  are 
I'aiil's    H<Hik'    (1874):    'Parodies,    Pros 
Verse'  (IS/C) ;  'Vagrom  Verse'  (1889) ; 

Vanrom  Verse'   fl'Xn) 
WBBB.  James  Watson,  Amcacan  jt 

ist  and  author :  b,  Claverack.  K.  Y.,  S  Frf> 
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d.  New  York,  7  June  1884.  He  entered  the 
United  States  army  as  second  lieutenant  and  be- 

came adjutant  in  1825 ;  served  in  the  West  un- 
der General  Scott,  and  resigned  from  the  army 

in  1827.  In  that  year  he  became  editor  of  the 
Morning  Courier  in  New  York ;  this  was  united 
with  the  Enquirer  as  the  Courier  and  Enquirer. 
which  he  edited  until  1861,  when  it  was  merged 
in  the  New  York  World.  At  first  he  supported 
Jackson  but  later  as  vigorously  opposed  Tack- 
son's  measures,  and  made  the  Courier  and  En- 
quirer  one  of  the  leading  Whig  papers.  In  1851 
he  was  appointed  cngmeer-in-chief  of  New 
York  State  and  given  the  rank  of  major-gen- 

eral After  refusing  an  appointment  as  Minister 
to  Turkey,  he  was  appointed  Minister  to  Brazil 
in  1861,  which  office  he  held  until  1869.  In  1865 
when  he  was  in  France  for  a  time,  he  negotiated 
a  secret  treaty  with  the  emperor  providing  for 
the  removal  of  the  French  troops  from  Mexico. 
He  wrote  ̂ Altowan,  or  Incidents  of  Life  and 
Adventure  in  the  Rocky  Mountains^  (1846); 
♦Slavery  and  its  Tendencies^  (1856),  and  <Na- 
tional  Currency*   (1875). 
WEBB,  Samuel  Blatchley»  American  sol- 

dier: b.  Wethersfield,  Conn.,  15  Dec.  1753;  d. 
Claverack,  N.  Y.,  3  Dec.  1807.  He  joined  the 
Revolutionary  army  immediately  after  the  battle 
of  Lexington,  was  engaged  at  Bunker  Hill,  be- 

came aide  to  C^eral  Putnam  and  in  June  1776 
was  appointed  private  secretary  and  aide-de- 

camp to  Washington,  receiving  rank  as  lieuten- 
ant-colonel. He  was  engaged  at  the  battles  of 

Long  Island,  White  Plains,  Trenton  and  Prince- 
ten,  and  in  1777  took  command  of  the  Third 
Connecticut  regiment  which  he  had  organized, 
equipping  it  almost  entirely  from  his  own  ftmds. 
He  accompanied  General  Parsons'  expedition  to 
Long  Island  in  1777  and  on  10  December  was 
captured  with  his  command.  He  remained  a 
prisoner  until  1780,  when  he  was  appointed  to 
succeed  Baron  Steuben  in  command  of  the  light 
infantry,  with  brevet  rank  of  brigadier-general. 
He  was  one  of  the  16  founders  of  the  Society 
of  the  Cincinnati  in  1783,  and  in  1789  held  the 
Bible,  on  which  Washington  took  the  oath  as 
first  President  of  the  United  States. 

WEBB,    Sidney,    English   political   econo- 
mist and  Fabian  socialist:  b.  London,  13  July 

1859.    He  was  educated  in  Switzerland  and  at 
the  City  of  London  College,  and  in  1878  entered 
the  civil  service,  holding  several  different  posi- 

tions, chiefly  in  the  colonial  office,  and  resign- 
ing from  the  service  in  1891.  He  was  admitted 

to  the  bar  in  1885.  He  was  one  of  the  founders 
of  the  Fabian  Society  (q.v.),  and  in  1891  was 
elected  to  the  London  Cotmty  Council  as  a  can- 

didate endorsed  by  the  Fabian  Socialists.    He 
»  lecturer  on  political  economy  at  the  London 
School  of  Economics  and  Political  Science  and 
is  a  member  of  the  Economic  Faculty  of  Lon- 

don University.    He  has  written  ̂ Socialism  in 
England>    (1890);    <The   Eight   Hours'    Day> 
(1891,    with     Harold    Cox);     <The     London 
Programme >    (1892);    < Labor  in   the  Longest 
Reign^    (1897),  and  in  collaboration  with  his 
wife,  Beatrice  Potter  Webb.  <The  History  of 
Trade  Unionism^    (1894);   ̂ Industrial  Democ- 
"icy>  (1897)  ;  <  Problems  of  Modem  Industry* 
(1898);   <  English  Local  Government  >    (1906); 
^English  Poor  Law  Policy >  (1910)  ;  <The  Pre- 

vention of  Destitution  >  (1911),  etc.  <The  History 

of  Trade  Unionism^  is  an  exhaustive  account 
of  the  origin  and  progrress  of  the  English  labor 
unions;  ̂ Industrial  Democracy^  shows  the  or- 

ganization and  ideals  of  the  modern  British 
trades  unions.  These  two  works  form  perhaps 
the  most  valuable  contribution  to  the  history 
of  English  labor,  and  written  with  s]fmpatfay  and 
fordble  directness,  well  express  the  power  and 
vitality  of  the  labor  movement 

WEBB,  Thomas,  British  soldier  and  Metho- 
dist pioneer  in  America:  b.  England,  1724;  d. 

Bristol,  England,  20  Dec.  1796.  He  was  an  offi- 
cer of  the  Royal  American  arnnr  and  saw  serv- 
ice at  Braddock's  Defeat  in  1755 ;  at  the  storm- 
ing of  Louisburg,  Nova  Scotia,  in  1758  and  with 

Wolfe  at  the  battle  of  the  Heights  of  Abraham 
in  1759.  He  was  converted  to  Methodism  by 
the  preaching  of  John  Wesley  at  Bristol,  Eng- 

land, and  was  afterward  licensed  to  preacL 
He  returned  to  America  on  military  duty  and 
after  1767  preached  in  New  York  in  altema- 
tioQ  with  Philip  Embury.  He  was  the  largest 
contributor  to  the  ftmd  for  the  erection  of  the 
John  Street  Church,  New  Yoric  After  his  re- 

tirement from  the  army  with  rank  of  captain 
he  devoted  himself  to  the  preaching  of  Meth- 

odism. He  founded  the  first  Methodist  society 
at  Philadelphia  and  also  established  societies 
in  New  Jersey,  Delaware  and  Maryland,  as 
well  as  holding  services  at  his  home  in  Jamaica, 
L.  I.  He  twice  revisited  England  to  solicit 
ftmds  and  preachers  for  the  Qnurch  in  Amer- 

ica. After  the  outbreak  of  the  Revolution  he 
returned  to  England  and  spent  the  remainder  of 
his  life  as  a  preacher  at  Bristol. 

WEBB,  William  Henry,  American  ship- 
builder :  b.  New  York,  19  June  1816 ;  d.  30  Oct 

1890.  He  was  educated  in  the  grammar  school 
of  Columbia  College,  New  York;  learned  the 

trade  of  shipbuilding  in  his  father's  yard;  be- 
came manager  of  his  father's  business  in  1843. 

Under  Webb's  management  were  built  many 
ships  of  war  for  the  United  States  and  foreign 
governments,  as  the  General  Admiral,  steam- 
frigate  for  Russia^  two  steam-frigates  for  Italy, 
the  Dunderberg,  iron-clad  ram  for  the  United 
States  government.  In  1890  were  erected  build- 

ings at  Fordham,  N.  Y.,  for  an  *academy  and 
home  for  shipbuilders,*  founded  by  Webb. The  objects  of  the  academy  and  home  are:  1. 
Relief  of  ̂ aged,  indigent  and  unfortunate  men' 
who  have  been  engaged  in  any  department  of 
shipbuilding  in  the  United  States;  relief  also 
of  their  widows.  2.  Providing  for  American 

young  men  of  good  character  gratuitot^  educa- 
tion in  the  profession  of  shipbuilding  and 

machine-engine  building,  tocrether  with  free 
maintenance. 

WEBB  CITY,  Mo.,  city  in  Tasper  Countjr; 
on  the  Kansas  City  Southern,  the  Saint  Louis 
and  San  Francisco  and  the  Missouri  Pacific 
railroads,  about  eight  miles  east  of  Joplin,  and 
known  with  its  neighbor,  Cartersville,  as  one 
of  the  •Twin  Cities.*  It  was  first  incorporated 
in  1876,  three  years  after  the  discovery  of  ex- 

tensive deposits  of  lead  ore,  zinc  being  discov- 
ered several  years  later,  and  in  1890  became  a 

city,  its  government  being  administered  by  a 
mayor  and  a  council  of  10  members.  It  is  im- 

portant as  a  mining  town,  the  Webb  City- 
Cartersville  mining  district  having  very  ex- 

tensive deposits.  It  is  the  centre  of  a  rich  agri- 
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cultural  and  fniil-Rrowing  section.  The  Webb 
City  Iron  Works  are  the  second  largest  in 
southwestern  Missouri,  and  the  city  has  also 
lunil>er  and  flour  mills.  It  has  12  churches,  five 
graded  elementary  schools  and  a  high  school. 
Webb  Qty  is  the  seat  of  the  Great  West- 
em  Normal  School  and  Business  College. 
The  waterworks  sSFStem  cost  originally  $100.000l 
It  has  two  l>anks  and  two  daily  newspapers. 
Pop.  18,000. 
WBBB-KBNYON  LAW,  a  reguUtion  in 

regard  to  liquor  traffic,  declared  constitutional 
bv  the  United  States  Supreme  Court  8  Jan.  1917. 

By  this  law,  shi|Mnent  'of  liquor  from  *wet* 
to  *dry'  States  is  prohibited.  This  decision 
also  rendered  constitutional  the  West  Virginia 
law  prohibiting  the  importation  of  intoxicants 
for  personal  use.  By  this  means,  a  long  con- 

troversy on  the  subject  was  ended  and  the  en- 
forcement of  prohibition  in  dry  States  greatly 

enhanced 

WEBB-PBPLOB,  Hanmer  Wil 
clergyman  of  the  Church  of  England :  b.  1  Oct 
1837  at  Weobley.  He  was  educated  at  Marl- 
iKjrough  College^  Cheltenham  College  and  Pem- 

broke College,  Cambridge.  In  1863  he  was  or- 
c'ained  deacon  and  priest;  became  curate  of 
We<^ley  and  served  for  four  years.  At  the 
same  time  he  was  chaplain  of  Weobley  Union 
imtil  1876,  vicar  of  Kings  Pym  Cum  Birley 

1866-76  and  of  Saint  Paul's,  Onslow  Square 
since  1876,  prebendary  of  Saint  Paul's  Cathedral 
since  1893.  In  colle^  he  was  a  champion  athlete 
and  was  seriouslv  mjured.  As  a  result  he  was 
confined  to  his  bed  for  three  years  and  con- 

tinued his  college  work  on  his  back.  He  was 
Cambridge  University  preacher  in  18%.  Has 
been  much  interested  in  missions  and  connected 
with  several  missionary  organizations.  He  is 
the  author  of  4  Follow  After>  (1894);  <A11 
One:  Sermons>  (1896);  <Life  of  Privilege> 
(1896);  ̂ Victorious  Ufe>  (1896);  <Calls  to 
Holiness>  (1900);  'Within  and  Without> 
(1900) ;  ̂Titles  of  Jehovah>  (1901) ;  <Four  Re- 

markable Letters  of  Saint  PauP  (1903^ ;  <He 
Cometh*  (1905);  *  Consider  Him;  or.  Sketches 
of  the  Four  CH>spels>  (1906);  ̂ The  Beautiful 
Namc>  (1910). 

WEBBER,  web'er,  Charles  Wilkint, 
American  author:  b.  Russellville.  Ky.,  29  May 
1819;  d.  Nicaragua.  11  April  1856.  In  early 
youth  he  passed  several  years  of  adventuix>us 
life  on  the  Texan  frontier  and  later  settled  in 
New  York  where  he  was  fur  a  short  time  as- 

sistant editor  of  the  American  Review  and  a 
prolific  contributor  to  that  and  the  Democratic 
Reinew  and  other  periodicals,  in  which  ap- 

peared in  a  serial  form  his  'Old  Hicks  the 
(juidc^  and  other  talcs  of  l>ackwoods  life  and 
adventure.  In  1849  he  published  the  *Gold 
Mines  of  the  Gila.^  His  remaining  works  com- 

prise the  'Hunter  Naturalist*  (1851) ;  'Spiritual 
Vampirism^  (1853);  'Tales  of  the  Southern 
Border*  (1853),  and  'Wild  Scenes  and  Song 
Birds'  (1854),  forming  a  second  volume  of 
the  'Hunter  Naturalist.*  In  1856  he  joined 
an  expedition  to  Nicaragua  in  aid  of  William 
Walker  (q.v.)  and  was  killed  in  a  skirmish. 

WEBBER,  Herbert  John,  American  plant 
eiysiologist :  b.  Lawton.   Mich.,  27  Dec.   1865. 

c   was  graduated   at   the   l-niversity  of    Ne* 
braska  in  188^)  and  t(Nik  his  Ph.D.  at  the  Uni- 

versity of  Washinpiton  in  1901.  He  was  in 
charge  of  the  Umted  Sutes  Deparunent  of 

Agriculture's  plant-breeding  investigations  in 
1889-1907,  and  investigated  orange  diseases  in 
Florida  in  1893-97.  He  served  as  professor  of 
experimental  plant  btolog;^  at  Cornell  Univer- 

sity in  1907-OB;  was  acung  director  of  plant 
breeding  there  in  190^10,  and  was  professor  of 
plant  breeding  at  the  New  York  College  of 
Agriculture  in  1910-12.  Since  1912  he  ha»  been 
director  of  the  Citrus  Experiment  Station,  dean 
of  the  Graduate  School  of  Tropical  Culture 
and  professor  of  ̂ ant  breeding  at  the  Uni* 
versi^  of  California. 

WBBBBR,  Sunoal,  American  college  presi- 
dent: b.  Byfield.  Mass..  1759;  d.  Cambridge, 

Mais.,  17  July  1810.  He  was  graduated  at  Har- 
vard in  17B4,  subsequently  entered  the  ministry, 

and  in  1787  was  appointed  university  tutor  of 
mathematics.  In  1789  he  was  appointed  to  the 
chair  of  mathematics  and  natural  lAilosophy, 
which  he  retained  until  the  death  of  President 
Joseph  Willard  in  1804,  when  he  became  his 
successor.  He  died  while  holding  this  office 
He  was  one  of  the  commissioners  appointed  to 
determine  the  boimdary  between  the  United 
States  and  the  British  provinces.  He  published 
<A  System  of  Mathematics  >  (1801). 

WBBBR,  ▼i'bCr,  Bmtt  Heinrich.  Gennan 
physiok>gist :  b.  Wittenberg,  (knnany.  24  June 
1795;  d.  Leipzig.  Germany,  26  Jan.  1878.  He 
was  educated  at  Leipzig,  was  appointed  pro- 

fessor of  comparative  anatomy  there  in  1818L 
and  of  physiology  in  1840.  He  originated  the 
formula  known  as  Weber's  Law  (q.v.)  and 
wrote  ̂ Anatomia  Comparativa  Nervi  Sympa- 
thici^  (1817);  ̂ Lehre  vom  Bau  und  von  der 
Verrichtung  der  Geschlechtsorgane*  (1846); 
^Annotationes  Anatomicae  et  PhysioligicK' 
(1851),  etc 

WBBBR.  Georg.  German  historian :  b. 
Bergzabem,  Khenish  Bavaria,  10  Feb  180B;  d. 
Heidelberg,  10  Aug.  1888.  He  was  educated 
at  Erlangen,  traveled  extensively,  and  was  di- 

rector of  the  normal  school  at  Heidelberg  in 
1848-72.  His  writings,  which  include  ̂ Lcfar- 
buch  der  Weltgeschichte>  (1847);  'Oschichtc 
der  Dcutschen  Litteratur'  (1847);  Allgemelne 
Weltgeschichte  fur  die  Gebildeten  Stande>  (IS 
vols.,  \SS7-Sd),  etc 

WEBER.  Karl  Maria  (Priedrich  BniaOi 
Baron  von,  German  composer :  b.  Eutin  Grand 
Duchy  of  Oldenburg,  18  Dec.  1786;  d.  London, 
5  Tune  1825.  He  was  a  pupal  of  J.  P.  Heuschkel 
o(  Hildburghausen,  attaining  great  skill  as  a 
pianoforte  virtuoso  and  much  proficiency  in 
the  technique  of  composition;  and  contimwd 
his  ̂ 'tudies  with  Michael  Haydn  at  Salzburg,  and 
at  Munich  with  Kalcher  (harmony  and  coinno- 
«;iii(in)  and  Valesi  (singing).  His  opera,  ̂ Dtf 
Waldmadchen,*  was  produced  with  hut  mod- 

erate success  at  Freiberg,  though  more  fortB- 
natc  at  Cliemnitz  and  (in  1805)  at  Vienna.  A 
second  opera.  *  Peter  Schmoll  und  seine  Nack- 
bam.'  first  presented  at  Augsburg  ̂ 1803)  met 
with  IK)  nanictilar  approval.  Early  in  1803  ht 
went*  to  Vienna,  ana  there  that  curious  genas 
the  Al»be  Vnjrler  was  for  a  year  his  instrwcfor. 

By  \'oKler's  aid,  he  secured  the  post  of  kapell- meister of  the  opera  at  Brcslau  (1894).  Re 
(1isp]ayeii  threat  ai>itity  a*;  an  orgmnizer  and  tf- 
rector,  but  resignid  in  1806,  and  hc<arae  nnnicil 
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director  to  Prince  Eugene  of  Wiirtemberg  at 
Karlsruhe,    Silesia.     In    1807   he   entered    the 
service    of    Duke    Louis    of    Wiirtemberg    at 
Stuttgart  as  private  secretary,  and  in   180fe-10 
was  working  on  his  first  large  opera,  ̂ Silvana,^ 
the  libretto  of  which  was   to  a  large  extent 
based  on  that  of  his  earlier  ̂ Waldmadchen.^ 
He  was  falseb^  charged  with  fraud,  and  despite 
all  lack  of  evidence  against  him,  was  perpetually 
banished  from  Wurtemberg  26  Feb  1810.    Then 
he  went  to  Mannheim,  where  his  first  symphony 
was   most   favorably  received^  and  his  piano- 
playing  was  also  ver>'  successful;  and  thence  to 
Darmstadt,  where  he  once  more  became  a  pupil 
of  Volger.    His  comic  operetta,  ̂ Abu  Hassan,' 
was  completed  in  1810  and  given  at  Munich^ 
and  ̂ Silvana,>  with  additions,  gained  adequate 
recognition  at  Berlin  in  1812.    It  was  not,  how- 

ever, until  1813  that  Weber  held  an  important 
appointment;  in  that  year  he  was  made  l^pell- 
meistcr  of  the  Prague  opera,  and  there  proved 
himself    the   first   of   the   Great   German   mu- 

sicians to  be  conspicuous  also  as  a  conductor. 
His    administration    of    marked    success    was 

brought  to  a  close  by  his  giving  it  up*  in  1816. 
His  chief  compositions  of  this  period  were  set- 

tings of  Komer's  songs,  and  the  cantata  ̂ Kampf 
und  Sieg,^  founded  on  the  battle  of  Waterloo. 
In  1816  he  went  to  Dresden,  where  previously 
Italian  opera  had  held  undisputed  sway,  to  or- 

ganize the  new  venture  of  German  opera;  and 
soon  he  had  attained,  except  among  a  few  par- 

tisans, an  unqualified  victory.    The  appointment 
was  confirmed  for  life,  and  he  was  frequently 
summoned  to  direct  the  music  of  the  chapef 
io>'al.      He    became    widely   known   with    the 
presentation  of  his  opera,  ̂ Der  Freischutz,'  at 
Berlin,  18  June  1821,  which  was  quickly  echoed 
elsewhere   being  simultaneously  given  in  Lon- 

don  in    tnree  different  places.     Few  operatic 
works,  it  is  said,  have  equaled  it  in  immediate 
triumph.      ̂ Euryanthe'    did   not   meet   similar 
appro\'al  at  Vienna  (1823),  though  appreciation 
was  duly  encountered  in  Dresden,  Leipzig  and 
Berlin.    On  the  commission  of  Charles  Kemble 

of  Covcnt  Garden,  London,  he  wrote  ̂ ^Oberon^ to  an  English  libretto  by  J.  R.  Planche,  himself 
learning  English  to  be  able  to  work  to  better 
effect    He  conducted  the  first  12  performances, 
and  after  a  reception  which  almost  surpassed 
that  of  the   ̂ Freischutz,^   played  at  numerous 
concerts.    With  the  ̂ Freischiitz,'  which  struck 
a  distinctively  national  note,  Weber  became  the 
founder   of   what  is   known   as   the   romantic 
school  of  German  opera.    He  has  >been  claimed 
as  a  predecessor  of  Wagner  in  adaptine  his 
music  to  the  dramatic  requirements,  and  the 
use  of  leading  motives.    In  his  operatic  works 
he  apparently  preferred  legendary  and  super- 
liatural  elements,  which  he  could  make  musically 
effective.      Though    his    operas    are    the    best 
known  of  his  writings,  he  did  musicianly  and 
even  brilliant  work  in  the  direction  of  Lieder 
^d  pianoforte  conipositions.     Consult  Jahns, 
X.  M.  von  Weber:  Eine  Lebensskizze^  (1873)  ; 
the  biographies  by  Rau  (1865)  ;  Benedict  (1881); 
Reissmann  (1882);  Gehrmann  (1899),  and  his 
son  Max  Mafia  von  Weber  (Leipzig,  new  ed., 

1^);  also  Benedict,   ̂ Musiciens  du  Temps 
Passe^    (1893),   and   the   article   by  Spitta   ui 
Grove's  ̂ Dictionary)   (Vol.  IV,  1889). 
WBBBR,  WUhelm  Bdtxard,  German  physi- 

cist, brother  of  E.  H.  Weber  (q.v.)  :  b.  Witten- 
voL    29 — 10 

berg,  24  Oct.  1804;  d.  Gottingen,  23  June  1891. 
He  was  educated  at  Halle,  was  professor  of 
physics  at  Gottingen  in  1831-37  and  occupied 
that  chair  at  Leipzig  in  1842-49,  after  which  he 
resumed  his  chair  at  Gottingen.  He  was  asso- 

ciated with  his  brothers  and  with  Gauss  in  vari- 
ous publications  concerning  physics,  and  made 

valuable  researches  in  the  fields  of  electricity 
and  magnetism.  He  also  published  a  series  of 
essays,  ̂   Elektrodynamische  Massbestimmungen> 
(1846-67).  Consuh  Heinrich  Weber.  <Wil- 
helm  Weber>  (1893). 

WBBER»  we'ber,  a  river  of  Utah,  whose 
headwaters  are  on  the  west  slope  of  the  Uinta 
Mountains.  It  Hows  northwest  through  fertile 
lands  and  through  a  series  of  canons ;  and  after 
a  course  of  nearly  200  miles  it  enters  Great  Salt 
Lake.  The  famous  Weber  Canon  is  the  gorge 
made  by  this  river  where  it  breaks  through  the 
Wasatch  Mountains.  The  Union  Pacific  Rail- 

road passes  through  this  gorge.  The  descent  in 
places  is  most  rapid,  and  the  consequent  water- 
power  is  extensive.  At  Ogden,  the  mean  vol- 

ume of  water  is  about  2,000  cubic  feet  a  second. 
The  Weber  is  much  used  for  irrigation.  The 
river  has  built  up  at  Ogden  a  large  delta  which 
extends  into  ancient  Lake  Bonneville. 

WEBBR'S  LAW.  In  the  30's  of  the  last 
century  E.  H.  Weber  (q.v.)  made  the  djis- 
covery  that  a  subject  who  could  barely  distin- 

guish between  lifted  weights  of  29  and  of  30 
ounces  could  also  barely  distinguish  between 
weights  of  29  and  30  drachms.  Similar  results 
were  obtained  in  the  case  of  cutaneous  pressure 
and  in  the  visual  measurement  of  short  lines. 
That  is,  it  appeared  in  each  case  that  the  just 
noticeable  increment  of  a  stimulus  was  not  a 
constant,  but  bore  instead  a  constant  ratio  to 
the  strength  of  the  stimulus  itself.  This  gen- 

eralization, which  is  Weber's  law,  is  a  precise Statement  o£  the  fact  which  is  familiar  to  us 
in  such  cases  as  that  of  the  ticking  of  a  watch, 
quite  inaudible  on  the  noisy  street  though  it  may 
be  veiy  loud  in  the  silence  of  the  bedroom.  The 
ratio  of  the  barely  observable  increment  or  dif- 

ference limen  to  the  stimulus  is  dependent  on 
the  kind  of  stimulus  used.  For  pressures  on  the 
tip  of  the  finger  it  is  nearly  0.05,  for  noise  loud- 

nesses it  is  about  0.33,  for  lifted  weights,  0.033, 
and  for  brightness,  0.01.  Weber's  law  is  only 
an  approximation  at  best  It  is  badly  in  error 
for  very  great  or  very  small  stimuli;  even  for 
those  of  moderate  intensity  it  presupposes  a 
complete  adaptation  of  the  percipient  organ.  It 
is  not  in  general  valid  for  other  attributes  of 
sense  than  intensity,  although  it  seems  to  hold 
food  for  visual  extension.  In  the  pitch  of  tones, 
or  instance,  the  just  noticeable  increment  is 

about  .75  vibrations  per  second  for  a  consider- 
able range  of  the  scale.  In  so  far  as  we  arc 

able  to  equate  easily  noticeable  intervals  in  dif- 
ferent parts  of  an  intensity  scale,  it  appears 

that  these  obey  the  same  law  as  just  noticeable 
intervals ;  that  equal-appearing  intervals  between 
stimuli  are  proportional  to  the  intensity  of  the 
stimuli  evoking  the  lower  terms  of  the  intervals, 
and  are  made  up  of  an  equal  number  of  just 
noticeable  intervals.  This  assemblage  of  facts 

was  raised  by  G.  T.  Fechner  (g.v.)  to  the  dig- 
nity of  a  necessary  law  expressing  the  relation- 
ship of  mind  and  matter.  He  represented  the 

fact  that  a  constant  increment  of  a  sensation  is 
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produced  by  a  fixed  proportional  change  in  the 

stimulus  by  the  formula  si — 5i=/  f-^V  where 

ti  is  the  stimuhis  inducing  the  sensation  Si- 
We  obtain  from  this  at  once 

(, log.-, -log 4)  _^^  (teg  ,.,_teg  i,). 
As  t'l  depends  only  on  Si,  and  ft  depends  only  on  St 
in  the  same  way,  we  get  Si  =*  f,  (log  it  —  «),  and  St 
=kP  (log  it  —  e) ,  where  « is  the  value  of  log  u  for 
finO.  Therefore^  (logf,— e)— ^(logff — «)  = 

f  (log  f'l  —  log  ft),  so  that  9  satisfies  the  functional 
equation  ̂   (x)  —  f  (y)  =i  ̂   (x  —  y). 

DilTercntiating  with  respect  to  x,  f*  (x)  «»  f*  (x 
— jV) ,  which  is  only  possible  for  all  values  of  x  and 
^  if  f'  (x)  is  some  constant  such  as  K|.  or  if  p  (x) 
IS  of  the  form  Ki  a*  +  Kt.  It  is  easily  seen  that 
K,  r=s  0.  We  thus  get  Si  -— .«,  =  Ki  (log  t|  —  log  »t). 
By  the  proper  choice  of  units  this  becomes  si  «= 
K  log  fi.  rechner's  law  is,  then,  that  the  sensa- tion varies  as  the  logarithm  of  the  stimulus. 

There  are  several  serious  objections  to 
Fcchner's  treatment  of  the  law.  In  the  first 
place,  it  is  more  than  probable  that  the  basis 
of  the  phenomena  observed  lies  rather  in  the 
make-up  of  the  nervous  system  than  in  the 
transition  from  the  physical  |>henomena  of  the 
nervous  system  to  the  percipient  mind.  Even 

Wundt's  explanation  of  the  facts  by  appercep- tion is  vitiated  by  the^  appearance  of  tne  same 
lofTtrithmic  formula  in  the  reactions  of  the 
nervous  system  of  a  decerebrizcd  frog.  Sec- 

ondly, what  is  being  determined  in  the  mind  of 
the  subject  of  an  experiment  on  discrimination 
is  not  the  difference  between  two  mental  states, 
but  the  awareness  of  that  difference,  which  is 
altogether  another  thing.  The  existence  of 

limina  is  in  itself  enough  to  refute  Fechner's 
opinion  that  it  is  actually  the  difference  between 
two  mental  states  which  is  reported,  for  things 
identical  with  the  same  thine  are  identical  with 
one  another,  whereas  a  weignt  of  61  drachms  is 
seiisililv  equal  to  the  discriminable  weights  of 
60  ancf  62  drachms.  In  the  third  place,  while 
measurement  of  sensations  is  a  conceivable 
thing,  it  is  most  assuredly  not  done  directly,  so 

that  the  whole  interpretation  of  Fechner's  law remains  indeterminate  until  a  thorough  logical 

analysis  is  made  of  the  processes  involved  in 
our  actual  measurement  ot  the  intensity  of  sen- 
sation. 

The  general  t>'pes  of  method  used  in  experi- 
ments and  investigations  on  Welter's  law  are  that 

of  just  notiri'aMc  diflfirrenccs.  when*  two  stimuli 
mTv  ̂ 'radually  separated  or  approximated  until 
tlii'ir  diiTerenct*  appears  or  disappears;  that  of 
iivrraikjf  error,  in  which  the  average  error  of  the 
uliMrver  in  ̂ vUvtiiik!  a  variaMe  stimulus  equal  to 
a  kiivt  II  fixed  stiniuluN  is  taken  as  the  index  of 
the  ju>t  noticeaMe  ditTerence  or  limen:  that  of 
i<]U>valeni>,  wliich  di tiers  from  that  of  average 
irror  unl\  in  ihai  the  stimuli  are  applied  sim- 
uhaiiet'ii^ly  Id  ditTercnt  parts  uf  ihc  body  rather 
than  >ni-i-e^>i\cl\  to  the  ̂ anie  part;  that  of  mean 
Kradatinn<>.  ii:  whiih  a  supraliminal  interval  is 

fii<ei-u-il :  anil  !}i:it  ut'  ri»^hi  and  wrong  cases,  in which  the  nuan  pfsiiion  nf  the  initial  stimulus 
limen  or  th*  ditTi-ieiH'e  limen  is  determined  by 
ascertaining'  tlirnu^htMit  a  sfriis  of  trials  for 
each  inten>ity  of  stimulus  or  magnitude  of 
stimulus  dilTerenic  the  uiopurtion  of  cases  in 

which  its  presence  or  absence  is  rightly  judged 
(Sec  Limina;  Psyciiophysics).  Consult  Del- 

boeuf,  J.  R.  L..  'Examen  critique  de  la  loi  psy- 
chophysique>  (Paris  1883);  Fechner.  G  T., 
<£lemente  der  Psychophysik>  (Leipzig  1889); 
Fullertan  and  Cattell,  <On  the  Perception  of 
Small  Differences'  (Philadelphia  1802) ;  Kiilpe. 
O.,  ̂ Outlines  of  Psychology*  (tr.  New  York 
1Q09)  ;  Meinong,  A.  (in  Zeitschnft  fiir  Psychol- 
ogie.  Vol.  XI,  1896) ;  Muller.  'Grundleguiig  der 
Psychophysik>  (Berlin  1878);  Mvers.  C.  S. 
^Text-Book  of  Experimental  Psyc)iology>  (2d 
ed.,  Cambridge.  1911);  Titchener.  <  Experi- 

mental Psychology >  (New  York  1905) ;  Wundt. 
W..  <Grundziige  der  physiologischen  Ps>Thok>- 
gic>  (Leipzig  1908-11);  Ziehen,  T..  *Leitfaden 
der  physiologischen  Psychologies  (10th  ed.. 
Jena  1914). 
WEBSTER.  Arthur  Gordon,  American 

physicist:  b.  Brookline.  Mass.,  28  Nov.  IttJ. 
He  was  graduated  at  Harvard  University  ia 
1885.  later  studied  at  the  universities  of  raris 
and  Stockholm,  and  in  1890  took  his  Ph.D.,  at 
the  LTniversity  of  Berlin.  He  received  in  ltf95 
the  Thompson  prize,  Paris,  of  5,000  francs  for 
experimental  research  on  the  period  of  electri- 

cal oscillation.  He  was  assistant  professor  of 
physics  at  Harvard  in  1892-1900;  and  from  1900 
he  was  professor  and  director  of  phvsics  at 
Clark  University.  He  was  appointed  to  the 
Naval  Consulting  Board  in  1915 ;  and  to  the  Na- 

tional Research  Council  in  1917.  He  is  an  au- 
thority on  sound  and  the  inventor  of  several  in- 

struments of  value  in  this  connection.  Author 

of  <A  Mathematical  Treatise  on  the  Theory  of 
Electricity  and  Magnetism >  (1897);  <  Dynamics 
of  Particles  of  Ri^d.  Elastic  and  Fluid  Bodies' 
(1903) ;  *  Harrison  Lectures  on  Sound,  Univer- 

sity of  Pennsylvania*   (1911),  etc. 
WEBSTER,  Danid,  American  statesman: 

b.  Salisbufy  (now  Franklin),  N.  H..  18  Jan. 
1782;  d.  Marshfield.  Mass..  24  Oct.  1852.  He 
was  the  son  of  a  New  Hampshire  judge  and 
farmer  and  brother  to  a  large  family  of  lioys 
and  girls,  all  of  whom  worked  and  sacrificed  in 
favor  of  Daniel  whose  health  was  apparently 
not  robust.  After  rather  meagre  preparation  he 
attended  Exeter  Academy  a  year.  Thence  he 
went  to  Dartmouth  College  where  he  was  grad- 

uated in  1801  with  good  if  not  distinguiibcd 
standing.  He  loved  to  study  English  and  cto- 
sical  literature;  he  liked  self-indulgence:  and 
he  was  already  an  orator  for  Fourth  of  Jni^ 
occasions.  More  than  once  he  had  shown  a 
disregard  to  that  rigid  honesty  in  little  money 
matters  which  was  later  to  become  sudi  a  dis- 

tressing trait  of  his  character. 
From  Dartmouth  to  the  farm  of  the  hard- 

pressed  father  wa<«  not  a  congenial  move  for  a 
young  man  so  filled  with  ambition  to  play  a  riUe 
in  the  great  world  outside ;  but  the  road  to  dK 
goal  he  vaguely  set  himself  was  not  easy  to 
find.  He  studied  law  a  while  in  the  office  of  a 
friendly  lawyer  nearl>y  I  nit  inclined  rather  to 
general  reading  :iiid  to  fishing  than  to  rigid  sdf- 
discipline.  Next  he  turned  to  teaching  school 

in  the  I'lwn  of  Fryeburg.  Me..'  in  the  hope of  winnini;  remly  monev.  so  much  needed  in  dbc 
Webster  familv.  n«>w  tfiat  another  son 
to  Oartniouth  .\fter  one  session  at  Fifffclg, 
he  retnnud  to  his  native  town  of  SaKsbwyand 
resumed  ihc  studv  of  law  in  eamesL 
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the  brother  who  had  been  at  Dartmouth,  now 
took  a  school  in  Boston  and  Daniel  followed 
him  to  the  New  England  metropolis.  Here  he 
studied  law  under  the  distinguished  Christopher 
Gore,  a  little  later  governor  of  Massachusetts, 
and  always  a  prince  of  the  old  New  England 
culture.  Gore  was  certainly  not  of  the  type  of 
Ezekiel  Webster,  the  farmer  judge  of  New 
Hampshire,  but  he  was  the  bitter  enemy  of  that 
*Mr.  Je£Eerson,  the  atheist  Virginian^  who  had 
broken  the  power  forever  of  the  Federalists  of 
New  England  Webster  absorbed  the  politics 
of  localism  and  provincial  superiority  which  a 
little  later  threatened  to  ruin  a  great  career. 

Admitted  to  the  Boston  bar  on  the  recom- 
mendation of  Gore  himself  in  March  1805, 

Webster,  a  little  past  his  23d  birthday,  returned 
to  his  native  State  and  there,  in  the  town  of 
Boscawen,  began  the  practice  of  his  profession. 
He  was  quickly  successful;  but  realizing  that  a 
larger  sphere  for  the  display  of  his  talents  was 
necessary,  he  removed  to  the  important  com- 

mercial town  of  Portsmouth  in  the  year  1807. 
Here  he  came  into  touduwith  real  New  Eng- 

land, with  men  who  went  down  to  the  sea  in 
sbip$||and  brougiit  back  rich  narvesis  trom  the 
uSfSs  of  Newfoundland,  from  the  marts  of 
Europe  and  even  from  the  strange  cities  of 
China.  He  met  and  competed  with  great  law- 

yers, like  Jeremiah  Mason  and  William  Plumer, 
and  he  learned  to  think  in  generpus  figures,  not 
in  the  niggardly  shilling^  and  pence  of  his  boy- 

hood. For  five  years  he  learned  from  these 
men  and  from  renewed  study  of  the  great  Brit- 

ish law  authorities.  Webster  received  or  gave 
himself  a  broad  and  deep  training,  whereas  his 
great  rival  in  life,  Henry  Clay,  had  little  or  no 
training.  Moreover  he  earned  large  fees  in 
those  exasperating  years  of  non-importation 
acts  and  eml^rgoes,  procured  for  himself  a 
good  town  house  and  went  back  to  his  native 
countryside  and  married  Miss  Grace  Fletcher, 
the  daughter  of  the  minister  at  Hopkinton.  He 
spoke  against  the  government  on  every  suitable 
occasion ;  learned  to  write  great  orations  and  to 
move  large  audiences:  and  shaped  barbed  reso- 
hitions  against  James  Madison  and  his  inconsid- 

erate Virginians  who  monopolized  all  the  great 
offices  of  the  nation.  He  learned  rather  better 
than  history  has  recorded  the  language  of  re- 

sistance and  secession.  How  could  he  do  other- 
wise in  a  community  whose  people  were  de- 

ligjhted  with  young  William  Cullen  Bryant's 
first  poem,  *Thc  Embargo.*  Thus  trained, 
deeply  resentful  at  the  policy  of  the  national 
government  in  going  to  war  with  England  a 
second  time  and  anibitious  to  meet  the  enemy 
face  to  face,  he  became  a  candidate  for  a  seat 
in  the  National  House  of  Representatives,  was 
elected  on  a  most  flattering  vote  and  took  his 
seat  in  May  1B13. 
From  1813  to  1817  Webster  served  New 

Hampshire  in  the  House  of  ̂   Representative;s. 
He  opposed -the  Madison  administration  at  every 
tnm  as  every  good  New  Englander  must  do. 
His  protests  a^nst  the  conduct  of  the  war, 
against  Federal  interference  with  New  England 
trade  and  against  the  conscription  of  soldiers  to 
^t  Uie  war  were  all  animated  by  a  warm  and 
^*en  impassioned  sectionalism  that  reminded 
one  of  die  Massachusetts  secessionist,  Josiah 
Quincy,  just  retired  in  disgust  from  a  govem- 
inent  which  seemed  destined  to  remain  in  the 
hands    of  slave-holding  Southerners  and  igno- 

rant frontiersmen.  If  Webster  was  more  dis- 
creet, it  was  probably  because  the  exasperation 

of  Southern  leadership  was  not  quite  so  dis- 
turbing to  him.  But  Webster  was  already  a 

great  lawyer  and  very  much  of  his  time,  as  well 
as  the  best  of  his  talent,  was  during  these  four 
years  spent  in  the  Federal  courts,  both  at  Bos- 

ton and  in  Washington  where  Chief  Justice 
Marshall  took  pains  to  express  his  hearty  ad- 

miration of  a  fellow  partisan  who  could  distress 
Mr.  Madison.  When  the  second  term  in  the 
house  was  about  to  expire,  Webster  declined  to 
offer  himself  in  New  Hampshire  for  re-election 
and  removed  to  Boston,  having  first  thought  of 
making  New  York  his  home  —  for  there,  he 
said,  Sie  great  decisions  of  the  near  future 
would  be  made. 

In  Boston,  he  quicklv  received  that  recogni- 
tion and  adulation  which  seems  to  have  become 

necessary  to  his  happiness  and  success.  From 
1816  to  1823,  he  agam  practised  his  profession 
with  eminent  success.  His  income  from  fees 
increased,  in  spite  of  the  lean  years  that  followed 
the  close  of  the  war  with  England,  from  $2,000 
to  $20,000  a  vear.  The  wealthy  and  the  distin- 

guished yielded  to  the  son  of  the  New  Hamp- 
shire frontiersman  who  Uved  in  the  handsome 

house  on  Somerset  street  and  deported  himself 
with  all  the  dignity  of  a  Cabot  or  a  Dana.  With 
wealth  abounding  and  social  distinction  undis- 

puted, even  in  Boston,  Webster  now  gave  him- 
self to  the  delivery  of  a  series  of  commemora- 
tive orations  that  made  his  name  known  wher- 
ever New  Englanders  dwelt  or  New  England 

newspapers  were  read  The  Plymouth  (1820) 
and  the  Bunker  Hill  0826)  addresses  were  the 
best  of  these,  althougn  others,  like  that  on  the 
Character  of  Washington  and  on  the  Landing  at 
Plymouth,  were  reprinted  in  every  important 
eastern  paper.  It  was  the  day  of  oratory. 
There  were  few  scholars  and  the  clergy  were 
fast  losing  their  former  mastery  of  the  popular 
imagination.  Public  men  must  be  learned,  or 

appear  to  be  so,  and  thev  must  on  occasion  dis- play their  learning  and  their  fine  phrases  in 
well-rounded  periods.  Of  all  Americans  who 
essayed  the  role  of  classic  oratory  on  the  fron- 

tier soil  of  America  Webster  was  the  foremost 
He  had  a  remarkable  personality ;  his  voice  and 
manner  were  both  imposing  and  winning;  and 
he  had  a  memorv  that  always  served  him  ad- 

mirably. When  Webster  spoke  men  laid  down 
their  tools  or  stopped  their  plows  in  the  field 
and  went  to  hear  him.  They  would  gladly 
stand  in  great  outdoor  audiences  or  crowd 
themselves  into  Faneuil  Hall  for  hours  at  a 
time  on  hot  days  in  order  to  look  tipon  his 
majestic  form  or  follow  his  moving  imagery. 
Thus,  before  the  great  struggle  in  the  country 
about  the  tariff  and  the  powers  of  the  Federsu 

government,  Webster  was  prepared  as  few  men  " ' ever  had  been  prepared  for  attack  or  defense. 
It  was  an  easy  matter,  then,  in  1822  for  him 

to  procure  once  more  a  seat  in  the  national 
House  of  Representatives.  He  represented 
Boston.  He  was  a  strict  sectionalist.  In  1814, 
when  he  spoke  for  a  New  Hampshire  constitu- 

ency, he  had  threatened  to  resist  the  national 
authority  and  he  sympathized  fully  with  those 
recalcitrant  governors  and  judges  of  New  Eng- 

land who  refused  to  furnish  troops  to  the  na- 
tional administration  or  who  declared  Federal 

laws  inoperative  in  States  that  did  not  approve 
Federal  policy.    In  1820  Webster  was  so  much 
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oppused  to  the  tariff  laws  of  the  Union  that  he 
threatened  secession  in  a  notable  speech.  When 

he  appeared  in  his  place  in  the  national  legisla- 
ture late  in  1823  he  was  ready  for  a  great 

struggle. 
Henry  Clay  was  the  leader  of  the  House  of 

Representatives  at  that  time  and  he  was  press- 
ing with  all  his  energies  the  tariff  and  internal 

improvement  bills  which  together  he  christened 
the  ̂ American  System.*  \vebster  opposed  Clay 
in  the  best  speech  that  had  ever  lieen  made  in 
Congress  on  the  subject  of  the  tariff.  It  is 
known  as  his  free  trade  speech.  It  was  deliv- 

ered in  1824.  The  arguments  which  he  then 
arranged  and  massed  in  consummate  style  have 
never  been  answered.  But  New  England  was 
changing.  He  was  a  New  Englander.  In  182S 
a  New  Englander,  Vohn  Quincy  Adams,  became 
President  and  half  of  New  England  changed 
its  investments  from  shipping  to  manulactures. 
Before  1828  Webster  was  himself  in  a  quandary. 
He  must  change  his  attitude  or  cease  to  play  a 
part  in  public  life.  His  position  was  exactly 
parallel  to  that  of  Calhoun  who  had  l>een  a 
strenuous  protectionist  but  whose  constituents 
now  became  free  traders.  Calhoun  abandoned 
protection  which  South  Carolina  would  no 
longer  endure;  and  Webster  abandoned  free 
trade  which  Massachusetts  then  and  henceforth 
condemned.  Calhoun  was  the  Vice-President 
and  vcr>'  ambitious  to  be  President.  Webster 
was  elected  to  the  Senate  in  1827  and  he  too 
soon  became  possessed  with  the  ambition  to  rise 
to  the  presidency. 

When  Webster  took  his  scat  in  the  Senate, 
Henry  Clay  was  the  Secretary  of  State  and  the 
director  of  the  policy  of  the  party  with  which 
Webster  must  work,  the  incipient  Whig  party, 
the  party  of  protection  to  American  industries, 
of  widc-tlung  schemes  of  internal  improvements 
and  of  expanding  the  powers  of  the  national 
g4»vcrnment.  The  New  Englander  quickly  fell 
into  line.  In  1H28  he  made  his  first  important 
spiech  in  favor  of  the  •American  System.*  so 
ably  condemned  four  years  before,  and  Calhoun 
prepared  to  thwart  that  very  tariff  policy  which 
he  had  done  so  much  to  set  up  in  1816.  Nulli- 

fication was  about  to  be  tried  and  Webster  from 
opposing  the  national  power,  as  he  had  done  all 
his  life,  now  prepared  to  champion  that  cause. 
The  greatest  speech  of  his  life  was  delivered  in 
February  of  1830  when  western  influences  in 

(*ongress  opposed  to  the  leadership  of  Henry 
Clay  were  being  aligned  with  the  soinhem  in- 
lluences  and  interests  voiced  by  Calhoun  and 
Robert  Young  Hayne.  These  leaders  of  the 
three  great  sections  of  the  country  were  com- 

pelled to  work  out  a  national  policy  which 
it  was  hoped  that  a  majority  of  the  people  might 
support. 

ITiomas  H.  Benton  had  pressed  for  six  years 
bis  bill  for  a  freer  distribution  of  the  public 
lands  in  the  hope  of  buildinff  up  the  West 
lit  the  expciiM?  of  the  East.  Webster  opposed 

the  Be  lit  (Ml  plan.  The  Southerners  were  di- vided: but.  after  long  and  doubtful  negotiations, 
they  had  made  up  their  minds  to  support  the 
western  claims  in  exchange  for  stippnrt  of  their 
free  trade  policy.  Jackson  was  made  President 
upon  this  combination.  Webster  did  not  like 
the  combination  It  meant  disaMcr  for  New 
Knffland.  But  jacksnn  did  not  like  the  power 
and  influence  of  Calhoun  in  the  combination 
which  lay  behind  his  own  presidency.    When. 

therefore,  Calhoun  prepared  to  laim 
fication  program,  expecting  that  Jj 
remain  quiescent,  there  were  si|si 
President  would  revolt.  It  was  i 
interest  of  New  England  that  Jacks 
houn  should  break,  that  the  West  ar 
should  not  continue  their  coalition, 

Soloman  Foot  of  Connecticut  m 
move  in  his  resolutions  of  early  Js 
in  which  it  was  proposed  to  withdra 
lands  from  sale.  Benton  was  quick 
the  resolution  as  indicative  of  the 
provincial  policy  of  New  England, 
crncrs  came  to   the  support  of   B 
great  debate  was  bce^n.    Hayne  of  : 
Una  made  an  elaborate  attack  upon 

land,  which  roused  Webster's  ire; 
also  publicly  announced  that  the  S 
support   the  West  in  its  land  pr 
made  him  uneasy.    To  this  Hi^ 
a   long  and   thoughtful  amunein 
growing   powers  of   the   Federal  j 
The  nation  was  only  a  confederatt 
only  what  the  Con^itution  provider 
power  of  original  jurisdiction  over 
Webster  replied. '  He  defended  Ne said   nothing  about   the  subject  of 
lands ;  and  closed  in  a  magnincent  a 
people  of  the  country  on  behalf  of 
ment  as  a  government  of  real  po' 
Union,  one  and  inseparable,  now  : 
It  was  strange  doctrine   from  Nv 
But  New  England  had  changed  iti 
its   attitude.    Qiief    Justice   Ma: 
Federal  courts  had  long  been  \«wb 
same  end  with  New  England  and 
whole.    Webster  stirred  in  i      i  a 
yet  but  half -aroused  anywhc       to 
a  great  national  government 
States,  all  sections  and  all  /       » 
It  was  to  be  one  of  the  clasa     •  a 
orator>-.    There  can  be  no  douui. 
to  -be  a  powerful  influence  dnriiB^ 
years.    No   President,   duly   o      u 
meaning  of  his  own  office,  co        i 
to  an  appeal  like  Webttert.    ji 
known  in  April  following  that  L— 
his  New  England  opponent.    V 
friends  would  have  had  him  im 
rights   at   a   Jefferson    dinner, 
nounced  that  he  drank  to  the  I 
be  preserved.''    If  that  were  so  un 
South    and    West   was    dissolved 
Webster  had  done  much  to  disiohn 

From  1830  to  1850  Webster  rem 
uninterruptedly  in   the  Senate.    H 
the  United  States  Bank  in  the  1 
upon  the  President  and  the  nakiani 
in  the  great  oration.    He  played  a 
the  campaicm   of    1840  wnicli   ; 
€■  lection  of  William  H<  nry  Harris«ni 
idency    and    was    under    Sccretan 
When     Vice-President     Tyler 
May   1841    to  the   office  made 
death  of  Harrison  and  when  Heniy 
took  to  manage  Tyler  as  a  modem 
ally  manages  a  governor  of  his  own 
Webster   revolted  against   the  o 
chief.  Clay,  and  retained  his  seat,  a 
Cabinet.     .\s  Secretary  of  State 
Webster  negotiated  a  treaty  wi 
Minister.    I-ord    /Xshburton,    wh 
knitwn  bv  the  names  of  the  two 

But  Webster  retired  in  May  1 
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nmation  and  election  of  Henry  Clay 
to  he  foregone  conclusions.  Webster, 
of  Gay's  dislike  of  his  insul>ordination, 
rncst  support  to  the  Clay  ambition.  Clay 
lin  defeated  and  Webster  himself  now 
1  that  his  turn  for  the  leadership  of  the 
)arty  had  come.  He  returned  to  the 
in  1845  where  he  renewed  his  opposition 
uinexation  of  Texas  in  its  final  stages. 
he  war  with  Mexico  began  he  was,  as 
n  full  sympathy  with  the  heated  and 
ible  opposition  of  his  section.  But  he 
much  of  a  candidate  for  the  presidency 

:  his  views  very  strongly.  Yet  he  failed 
Whig  nomination  in  1848.  A  successful 
suid  a  great  slave-holder,  Zachary  Tay- 
:eived  the  nomination  as  a  result  of 
>nist  opposition  to  Webster  and  Clay. 
'  declared  that  it  was  an  improper  and 
ly  nomination;  and  both  Webster  and 
dined  to  give  public  support.  Yet  Tay- 
elccted. 

or,    the    slave-holder,    urged    the    ad- 
of  California  as  a  free  State.     As  a 

3vil    war   between   the    North   and   the 
ecmed  imminent.    Webster  was  still  in 
late.     Calhoun  was  again  a  member  in 
ter  a  retirement  that  had  been  designed 
lal.    Clay  was  returned  to  the  Senate  at 
tical  juncture  to  aid  in  reconciling  the 
sections  of  the  country',  reconcile  mter- 
t  were  in  violent  conflict.     Since  Web- 
alhoun    and    Clay    so    well    represented 
;c  sections  —  the   East,  the   South  and 
5t  —  any  agreement  satisfactory  to  them 
cly  to   be  satisfactory  to  the  country. 
dk  the  lead,  as  he  had  done  all  his  life. 
I  placed  himself  in  direct  and  bitter  op- 

The  South  would  never  consent  to 
lission  of  another  free  State  south  of 

of  36°  30',  extended  to  the  Pacific, 
cpcctedly  President  Taylor   maintained 
ition  that  California  must  be  admitted 
lee  State.     A  deadlock  ensued.     From 

ng   of    Congress    in    December    1849 
urst  of  March  1850  it  seemed  that  a 
on    of    the    Union    must    be    the    out- 
Under    these    circiunstances    Clay   ar* 
his    last    great    compromise.      It    was 
1  early  in  January.     Private  meetings 
:ors  and  representatives  were  arranged, 
mies  sat  down  to  dinners  together  and 
ay.    Newspaper  editors  were  consulted 
nbinations   made.     When   Clay  at  last 
IS  appeal  to  Congress  and  the  country, 
Vycbster*s  consent  to  follow  him  "with  a 
appeal.     But   President  Taylor  would 
thing  to  do  with  the  compromise.    Web- 
Gay  had  both  said  he  was  an  unfit  man 
esident.    Moreover  the  Southern  leaders 
ed  Taylor,  and  a  challenge  of  the  Presi- 
to  his  powers  and  his  independence  has 
nvariably  been  fatal  to  the  challenging 
Taylor  would  send  the  United  States 
to  any  territory  where  the  Southerners 
to  recognize  the  authority  of  the  United 
That  meant  immediate  war. 
Jter  had  been  a  nationalist  since  1830. 

not  in  s>*mpathy  with  the  Administra- 
bis  own  party,  which  was  supported  by 
litionists.    He  was  by  nature  a  conser- 
one    who    liked    to    have   great    social 
made  slowly  or  not  at  all.    He  repre- 

sented the  manufacturers  and  the  stable  busi- 
ness element  of  New  England  and  not  what 

would  be  called  the  democracy  of  the  North. 
He  made  the  only  decision  that  he  could  have 
made.  It  was  given  to  the  world  on  7  March 
1850  in  a  great  and  eloquent  appeal  to  the  pub- 

lic sentiment  of  the  country.  North  and  South, 
against  the  disruption  of  the  Union.  This  de- 

cision of  Webster  broke  the  deadlock ;  it  ranged 
his  great  followers  alongside  that  of  Clay.  The 
country  rallied  to  the  two  old  chieftains.  The 
President  resisted  till  9  July,  when  death  re- ■  i^^^ 
moved  him  frnm  t*^**  ''^fnp  Vice-Prcsident  f  "^^ Fillmore,  a  friend  of  Webster  and  Clay,  suc- 

ceeded and  the  country  breathed  freely.  In 
every  large  town  there  was  a  Holiday,  and  big 
guns  announced  the  passage  of  the  compromise. 
It  had  been  Webster's  decision  in  March  that 
produced  the  result.  Not  even  Taylor's  mili- tary stubbornness  could  long  have  withstood 
the  tide  of  popular  demand  for  a  settlement. 

Webster  entered  President  Fillmore's  Cabinet 
as  Secretary  of  State  and  served  the  ideals  of 
the  country  well,  particularly  in  the  publication 
of  the  Hulsemann  letter,  in  which  American 
sympathy  for  democratic  uprisings  everywhere 
was  vigorously  expressed.  But  he  was  de- 

nounced for  his  7th  of  March  speech  most  un- 
mercifully. His  name  was  anathematized  in 

^Ichabod,^  one  of  the  widely  read  poems  of 
Whittier.  But  the  country  as  a  whole  did  not 
think  less  of  him,  only  the  people  did  not  de- 

mand him  for  President.  ^A/hen  the  Whig  na- 
tional convention  met  in  Baltimore,  June  1852; 

to  nominate  a  candidate  for  the  presidency, 
Webster  was  the  logical  candidate.  According 
to  all  the  rules  of  regular  political  procedure, 
the  ̂ reat  New  England  statesman  should  have 
received  the  nomination.  But  the  convention, 
iinder  the  influence  of  Thurlow  Weed  and  Wil- 

liam H.  Seward,  preferred  another  military 
*hero.»  General  Scott  was  nominated.  Web- 

ster, broken  hearted  at  the  way  the  North  had 
treated  his  7th  of  March  speech  and  deeply 
wounded  by  the  conduct  of  the  Whig  leaders 
in  Baltimore,  went  home  to  Northfield.  There 
he  made  known  his  wish  that  his  friends  would 
vote  for  the  Democratic  candidate,  Franklin 
Pierce.  It  was  a  trying  ordeal,  the  public 
abandonment  of  his  party.  He  died  before  the 
election.  Like  so  many  other  great  leaders,  he 
died  despairing  of  the  republic. 
^  Bibliography.— Curtis,  George  T.,  <The 

Life  of  Daniel  Webster*  (2  vols..  New  York 
1870)  ;  Lodge.  Henry  Cabot,  ̂ Daniel  Wcbster> 
(Boston  1883);  Hale,  Edward  Everett.  < The 
Works  of  Daniel  Webster*  (6  vols.,  Boston 
1851);  McMaster,  J.  B.,  <Daniel  Webster> 
(New  York  1902)  ;  Rhodes,  James  Ford,  «His- 
tory  of  the  United  States*  (Vol.  I,  New  York 
1906)  ;  Van  Tyne,  C.  H.,  <The  Letters  of  Daniel 
Webster*  (New  York  1902) ;  Webster,  Fletcher, 
'The  Private  Correspondence  of  Daniel  Web- 

ster* (2  Vols.,  Boston  1857). William  E.  Dodd, 
Professor  of  American  History,  University  of Chicago* 

WEBSTER,  Bbenecer,  American  patriot, 
father  of  Daniel  Webster  (q.v.)  :  b.  Kingston, 
N.  H..  1739;  d.  Franklin,  N.  H.,  1806.  In  his 
youth  he  served  under  General  Amherst  in  the 
*'old  French  war,»  and  in  1761  was  one  of  the 
original  settlers  of  that  part  of  the  town  of 

.>x^ 
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Salisbury  now  known  as  Franklin.  He  united, 
as  was  common  at  the  time,  the  occupations 
of  farmer  and  innkeeper,  took  an  active  part  in 
public  matters,  and  at  the  outbreak  of  the  Rev- 

olution led  the  Salisbury  militia  to  Cambridge. 
Subsequently  he  fought  at  Wliite  Plains  and 
Bennington,  and  served  in  other  campaigns  until 
the  close  of  the  war,  when  he  had  attained  the 
rank  of  colonel  of  militia.  He  was  at  various 
times  a  member  of  both  branches  of  the  legis- 

lature, and  in  1791  was  appointed  judge  of  the 
Court  of  Common  Pleas,  which  office  he  held 
till  his  death.  In  personal  appearance  he  re- 

sembled his  son  Daniel,  being  of  large  frame, 
with  a  swarthy  complexion  and  dark  piercing 
eyes. 

WBB8TBR,  Henry  Kitchell,  American  au- 
thor: b.  Evanston,  III,  7  Sept  1875.  He  was 

Graduated  from  Hamilton  College,  Clinton, 
r.  Y.,  in  1897,  and  in  the  following  year  was 

instructor  in  rhetoric  at  Union  College.  With 
Samuel  Merwin,  he  has  written  *The  Short 
Line  War>  (1899);  and  Xalumet  -K"  > 
(1901>.  His  own  work  includes  <Thc  Ranker 
and  the  Bcar^  (1900) ;  *  Rogers  Drake.  Captain 
of  Industry>  (1903);  <The  Whispering  Man> 
(1908);  <The  Girl  in  the  Other  Seat>  (1911), etc. 

WEBSTER,  Herbert  Tracy,  American 
eclectic  physician  and  author :  b.  Portland 
Township,  Chautauqua  County,  N.  Y.,  14  Oct. 
1847.  He  was  graduated  at  the  Eclectic  Medi- 

cal Institute  of  Cincinnati  in  1869,  and  in  1^2 
was  appointed  professor  of  materia  medica  in 
the  California  Medical  College  (now  located  at 
San  Francisco),  and  now  fills  the  chair  of 
principles  and  practice  of  medicine  in  the  same 
institution.  He  has  written  'Principles  of  Medi- 

cine* ;  *  Dynamical  Therapeutics*  and  *The New  Eclectic  Practice  of  Medicine.* 
WEBSTER,  Herman  Armour,  American 

artist:  b.  New  York.  6  April  1878.  He  was 
graduated  at  Yale  University  in  1900  and  later 
studied  art  under  Laurens  in  Paris.  He  subse- 

quently lived  chiefly  abroad.  He  is  known  as  a 
painter  and  is  particularly  prominent  as  an 
etcher.  His  usual  subjects  in  this  field  are 
qtiaint  scenes  in  out-of-the-way  French  towns. 
He  has  exhibited  at  the  Paris  Salon ;  the  Royal 
Academy,  London*  the  Western  Society  of 
Artists,  Chicago;  Koucn,  France;  and  at  the 
American  Art  Association,  Paris.  He  is  a 
member  of  the  Royal  Society  of  Painter-Etch- 

ers and  of  the  Societe  Nationale  des  Beaux 
Arts,  Paris.  He  was  awarded  a  gold  medal  at 
the  Panama  Exposition  in  1915.  His  work  is 
represented  in  the  Luxembourg,  Paris ;  the 
South  Kensington  Museum,  London;  the  Con- 

gressional Library,  Washington;  the  Boston 
Museum;  the  Art  Institute.  Chicago;  and  in 
other  important  collections. 
WEBSTER,  Jean,  American  authoress: 

b.  Fredoiii.1.  N.  Y..  24  July  1876;  d.  New  York 
City,  11  June  1916.  She  was  educated  at  the 
Lady  Jane  (»rey  School  in  Ringhamtnn.  N.  Y  , 
and  at  Vassar  Collepc.  After  spending  a  few 
vears  in  Italy  and  traveling  around  the  world. 
Miss  Webster  returned  to  New  York,  and  in 
191.^  married  Glenn  Ford  McKinney.  a  Xew 
York  lawyer.  She  was  a  grand-niece  of  Mark 
Twain.  Her  most  popular  production  was  the 
novel  *  Daddy  Long-Legs*  which  in  its  dramatic 
form   was   most    successful.     She   wrote   also 

»When  Patty  Went  to  College >  (1903);  *Tht 
Wheat  Princess*  (1905);  *Jerr>'  Junior' 
(1907);  <The  Four  Pools  Mystery'  (1908); 
*Much  Ado  About  Peter*  (1909);  *Just  Patty* 
(1911);  and  'Dear  Enemy*   (1913). 
WEBSTER,  John,  English  dramatist:  b. 

about  1580;  d.  about  1625.  He  appears  to  have 
followed  the  occupation  of  his  father,  a  tailor. 
and  in  1604  was  a  freeman  of  the  Merchant 

Ta^'Iors'  Company.  In  1602  he  began  to  write 
plays  in  collaboration  with  other  playwrights^ 
but  attained  to  his  full  power  only  when,  be- 

tween 1607  and  1612.  he  adopted  independent 
authorship.  He  added  to  ̂ The  Malcontent,*  a 
play  by  John  Marston,  and  was  associated  with 
Deicker  in  writing  two  vigorous  prose  com- 

edies, <  Westward  Hoe*  (acted  1604)  and 
'Northward  Hoe*  (acted  1605).  *The  White 
Devil,*  or  *Vittoria  Corombona,*  a  tragedy  pub- 

lished in  1612,  was  his  first  independent  work, 
and  is  now  recognized  as  one  of  the  best  trage* 
dies  of  its  age.  ̂ Appius  and  Virginia,'  pul^ 
lished  in  1654,  followed  soon  afterward  and  in 
1616  his  masterpiece,  *The  Duchess  of  Malfi,* 
was  first  produced  at  the  Blackfriars  Theatre 
It  was  first  published  in  1623.  This  great  trag- 

edy, which  has  won  enthusiastic  praise  from 
Charles  Lamb  and  many  subsequent  critics  of 
eminence,  is  based  on  a  Neapolitan  story  found 

in  Bandello.  *The  Devil's  Law  Case*  was  piil>- lished  in  1623  and  appears  to  have  been  Web- 
ster's last  play.  Of  other  plays  sometimes 

ascribed  in  part  to  Webster,  only  <A  Cure  for 
a  Cuckold*  (published  1661)  seems  to  contain 
any  of  his  work.  Webster  wrote  in  1624  a 
pageant  for  the  Lord  Ma>'or  of  London  and  in 
1612  was  associated  with  Heywood  and  Tour- 
reur  in  producing  <Three  Elegies  to  the  Memory 
of  Prince  Henry.*  He  also  contributed  verses 
to  other  works.  There  arc  editions  of  Web- 

ster's works  by  EKrce  (1830;  new  eds..  1857  and 
1886)  and  Hazlitt  (1856).  J.  A.  S>'monds 
edited  a  selection  in  the  < Mermaid  Series*  in 
1888  and  there  is  an  edition  of  *The  Duchess 
of  Malfi,  in  the  *  Temple  Dramatists*  by  C  E. 
Vaughan  (1896).  Consuh  Hazlitt.  <  Dramatic 
Literature  of  the  Age  of  Elizabeth*  (ed..  1840); 
Vopel.  ̂ John  Webster:  Researches  on  his  life 
and  Plays*  (1887);  Gosse,  M7th  Centur>-  Stud- 

ies* (1883) ;  Swinburne,  ^Studies  in  Prose  and 
Poetry*  (1894).  Lamb  was  the  earliest  among 
19th  century  critics  to  give  dne  praise  to  Web- 

ster and  Swinburne  enthusiastically  places  hin 
next  to  Shakespeare  among  English  dramatists. 

WEBSTER,  Joseph  Dana,  American  sol- 
dier: b.  Old  Hampton.  N.  H..  25  Aug.  1811; 

d.  12  March  1876;  son  of  Josiah  W.,  minister 
at  Hampton  1808-37.  After  graduation  at  Dart- 

mouth in  1832,  he  studied  law ;  became  derk  in 
the  war  department,  Washington,  and  was 
made  United  States  civil  engineer  in  1835;  was 
commissioned  second  lieutenant  of  topoffnphi* 
cal  engineers  in  1838;  served  in  the  MexicaB 
War;  rcsign<  d  from  the  arm>;  with  rank  of 
captain.  I8.M.  to  practice  in  (jiicago  as  dv3 
engineer.  He  nerlected  a  system  of  sewerage 
!t»r  Chicago,  the  execution  of  which  necessi- 

tated raising  the  grade  of  a  large  part  of  the 
city  and  involved  many  great  and  novel  engi- 

neering feat>  At  the  beginning  of  the  Ci\"il 
War  he  was  charged  with  the  construction  of 

t'ortifi rations  at  Cairo.  III.  and  Paducah.  Kj-S 
t>ecame  colonel  of  an  Illinois  artillery  regiment 
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in  1862;  as  chief  of  General  Grant's  staff  was 
present  at  Fort  Henry  and  Fort  Donelson;  at 
Shiloh  he  was  chief  of  artillery.  He  was  com- 

missioned brigadier-general  29  •  Nov.  1862, 
and  served  as  military  governor  of  Memphis 
and  as  military  superintendent  of  railroads;  he 

was  again  General  Grant's  chief  of  staflf  at 
Vicksburg,  and  held  a  like  post  under  General 
Sherman  from  1864  till  the  end  of  the  war. 
Having  been  brevetted  major-general  of  volun- 

teers March  1865,  he  retired  from  the  army  and 
went  back  to  Giicago ;  there  he  was  assessor  of 
internal  revenue  1869-72,  afterward  assistant 
United  States  treasurer,  and  finally  collector  of 
revenue. 

WEBSTER,  (Julia)  Angosta  Davies,  Eng- 
lish poet  and  dramatist :  b.  Poole,  Dorsetshire, 

30  Jan.  1837 ;  d,  Kew,  Surrey,  5  Sept.  1894  She 
was  a  daughter  of  Admiral  George  Davies  and 
was  married  to  Thomas  Webster,  a  Fellow  of 
Trinity  College,  in  1863.  In  1879  she  was elected  to  the  London  School  Board.  Her  first 
ivork  was  published  under  a  pseudonym,  which 
she  soon  discarded,  and  her  early  inclinations 
led  her  to  make  translations  from  the  Greek  in 
which  field  she  did  admirable  work.  As  a  dra- 

matic poet  she  takes  hig^  rank,  but  her  verse 
appeals  most  nearly  to  highly  cultured  readers. 
Her  works  include  ̂ Dramatic  Studies^  (1866); 
Portraits >  (1870) ;  the  dramas  ^ Disguises^ 
(1879) ;  <In  a  Diy>  (1882)  and  ̂ The  Sentence> 
(1887)  ;  ̂The  Medea  of  Euripides,'  translation 
(1868);  <A  Housewife's  Opinions'  (1878); 
^Daffodil  and  the  Croaxaxicans'  (1884),  etc. 
WEBSTER,  Noah,  American  lexicographer: 

b.    Hartford,    Conn.,    16   Oct.    1758;    d.    New 
Haven,  Conn.,  28  May  1843.    In  1774  he  entered 
Yale  College  but  his  studies  were  interrupted  by 
the  outbreaic  of  the  Revolutionary  War,  in  which 
he  served  under  his  father  as  a  volunteer.   He 
was  graduated   in    1778  and  was  admitted  to 
practise  law  in  1781,  but  the  unsettled  state  of 
the  country  prevented  his  obtaining  a  suitable 
opening  in  his  profession  and  in  1782  he  re- 

moved to  (k)shen,  N.  Y.,  where  he  taught  a  clas- 
sical school.  Soon  after  he  published  his  ̂ Gram- 

matical   Institute    of    the    English   Language,^ 
in  three  parts,  Part  1  (1783)  containing  *A  New 
and    Accurate    Standard    of    Pronunciation^ ; 
Part     2     (1784),     <A     Plain     and     Compre- 

hensive Grammar^;  Part  3  (1785),  ̂ An  Ameri- 
can Selection  of  Lessons  in  Reading  and  Speak- 

ing.^    The  first  part  of  this  work  afterward 
became  popularly  known  as  ̂ Webster's  Spelling- 
book.^     In  1889  it  was  stated  that  62.000,000 
copies  of  the  work  had  then  been  published. 
His  literary  activity  was  henceforth  very  great 
and  among  works  issued  by  him  during  the  next 
few  years  are  ̂ Sketches  of  American  Policy^ 
(1784-^),  an  argument  for  the  formation  of  a 
Rational   constitution.     In   1787,  after   the  ad- 

journment of  the  Constitutional  Convention^  he 
published   the  pamphlet,    ̂ Examination  of  the 
Leading  Principles  of  the  Federal  Constitution^ ; 
and  ̂ Dissertations  on  the  English  Language^ 
(1789).    He  began  the  practice  of  law  at  Hart- 

ford in  1789,  but  removed  in  1793  to  New  York,, 
where  he  established  a  daily  paper,  the  Minerva 
(later  The  Commercial  Advertiser),  for  the  pur- 

pose of  supporting  the  government.    He  pub- 
lished in  1794  a  pamphlet  on  the  *  Revolution 

in  France'    and  wrote   10  essays   under  the 

signature  of  *Curtiu8*  in  favor  of  the  Jay 
Treaty  with  Great  Britain.  These  pubHcations 
had  a  powerful  influence  in  stemming  Uie  tide  of 
feeling  in  favor  of  a  French  alliance.  In  con- 

nection with  the  visitation  of  yellow  fever  he 
made  a  special  study  of  the  history  of  pestilential 
diseases  and  wrote  a  work  on  contagious  dis- 

eases which  was  published  in  England  and 
America  in  1799.  In  the  previous  vear  he  had 
removed  to  New  Haven.  In  1802  he  published 
'Historical  Notices  of  the  Origin  and  State 
of  Banking  Institutions  and  Insurance  Offices.^ 
His  great  work  was  the  <  American  Dictionary 
of  the  English  Language.^  He  devoted  many 
years  to  the  collection  of  new  words  and  prepa- 

ration of  more  free  and  exact  definitions.  In 
1824,  when  the  book  was  nearly  finished,  he  vis- 

ited Europe  to  procure  such  information  as  he 
had  been  unable  to  obtain  in  America.  After 
a  short  stay  in  Paris  he  went  to  England,  where 
he  finished  his  dictionarjr  during  an  eight 
months'  residence  in  Cambridge.  In  June  1^5. 
he  returned  to  America.  An  edition  of  2,500 
copies  of  his  dictionary  was  published  in  18% 
followed  by  an  edition  of  SfiOO  in  England  under 
the  superintendence  of  E.  H.  Barker.  The  work 
contained  12,000  words  and  40,000  definitions 
not  to  be  found  in  any  similar  jpublication.  In 
1840-41  he  published  a  second  edition  in  two  vol- 

umes, with  extensive  additions  to  the  vocabulary 
and  corrections  of  definitions. 

Noah  Webster  properly  takes  rank  as  the 
greatest  of  lexicographers,  his  work  being 
largely  original  and  of  vastly  greater  scope 
than  that  of  earlier  dictionary  makers.  He 
originated  most  of  the  accepted  dictionary 
forms  and  laid  the  groundwork  for  the  modem 
comprehensive  lexicons.  (See  Dictionart). 
His  <  Collection  of  Papers  on  Political,  Literary 
and  Moral  Subjects^  was  a  reprint  of  some 
of  his  earlier  writing.  Webster  was  through- 

out life  associated  with  many  of  the  most  emi- 
nent men  of  the  country  and  always  took  an 

active  share  in  public  life,  supporting  his  party 
chiefly  by^  his  pen.  ̂   Several  enlarged  and  im- 
{jroved  editions  of  his  dictionary  have  been  pub- ished  since  his  death,  both  in  America  and  in 
England,  and  it  has  always  held  its  place  as  a 
standard  work.  Among  his  further  writings 
are  ̂ Letters  to  Dr.  Priestly^  (1800)  ;  ̂Origin, 
History  and  the  Connection  of  the  Language 
of  Western  Asia  and  of  Europe*  (1807) ;  and 
a  <Historyof  the  United  States*  (rev.  ed.,  1838). 
Consult  the  <Life>  by  Scudder  (1882)   in  the 
*  American  Men  of  Letters*  series;  and  Ford's 
*  Notes  on  the  Life  of  Noah  Webster*  (2  vols., 
New  York  1912). 

WBBSTER,  Pelatiah.  American  political 
economist:  b.  Lebanon,  Conn.,  1725;  d.  Phil- 

adelphia, Pa.,  September  1795.  He  was  grad- 
uated at  Yale  University  in  1746,  studied  theol- 

ogy and  in  1748-49  was  engaged  as  a  preacher. 
Afterward  he  entered  upon  a  business  career  in 
Philadelphia  and  gained  a  considerable  fortune. 
He  was  a  lifelong  student  of  the  problems  of 
currency,  finance  and  national  resources  and 
during  the  Revolutionary  War  aided  the  cause 
with  both  his  purse  and  his  pen.  He  was  im- 

prisoned by  the  British  at  Philadelphia  for  more 
than  four  months  in  1778  and  had  property  to 
the  value  of  £500  confiscated.  Author  of  ̂ Es- 

says on  Free  Trade  and  Finance*  (1779-85)  ; 
^Dissertation  Upon  the  Political  Union  and  Con- 
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stitiition  of  the  Thirteen  United  States  of  North 

America*  (1783);  *  Essay  on  Credit';  *  Politi- 
cal Essays  on  the  Nature  and  Operation  of 

Money,  Public  Finances  and  Other  Subjects^ 
(1791).  etc. 

WEBSTER,  Sir  Rkhmrd  ETerard,  1st  Vis- 
CCHTNT  Alverstone,  English  jurist:  b.  22  Dec. 
1842;  d.  1915.  He  was  educated  at  Cambridge, 
Mas  called  to  the  bar  in  1868,  became  queen's 
counsel  in  1878  and  was  Attorney-General  in 
Lord  Salisbury's  Cabinet  in  1885-86.  1886-92  and 189S-19(K).  He  was  returned  to  Parliament  for 
Launceston  in  1885  and  in  1 885-1 9(X)  was  mem- 

ber for  the  Isle  of  Wight.  He  was  knighted 
in  1SH3,  created  a  baronet  in  1900  and  in  that 
>Tar  was  raised  to  the  peerage;  in  1913  he  was 
made  a  viscount.  In  189j  he  was  one  of 
the  British  representatives  before  the  Bering 
Sea  arbitration  tribunal.  He  was  Master 
of  the  Rolls,  Ma>^October  1900  and  was  then 
appointed  chief  iustice.  He  served  as  a 
member  of  the  Alaskan  boundary  tribunal  in 
1903.  Shortly  before  his  death  he  published 
<  Recollections  of  Bench  and  Bar.* 

WEBSTER,  Mass..  town  in  Worcester 
County,  on  the  French  River  and  on  the  New 
York.  New  Haven  and  Hartford  and  the  Bos- 

ton and  Albany  railroads,  15  miles  south  of 
Worcester.  It  is  in  an  agricultural  region  and 
has  considerable  industrial  interests  connected 
with  farm  products.  A  lake  (1.225  acres)  is 
one  of  the  attractions  of  the  town.  It  has 
cotton  and  woolen  mills,  shoe  factories  and 
machine  shops.  It  has  a  good  water  system. 
There  are  1 1  churches,  a  high  school,  13  graded 
public  schools,  three  graded  parish  schools,  a 
public  library,  two  banks  and  two  newspapers. 
The  government  is  administered  by  annual  town 
meetings.  Webster  was  set  off  from  Dudley 
and  Oxford  and  in  1832  was  incorporated.  Pop. 
12..V>5. 

WEBSTER-ASHBURTON  TREATY, 
The,  in  American  history,  a  treaty  between  the 
Ignited  States  and  Great  Britain,  negotiated  by 
Daniel  Webster  and  Lord  Alexander  Baring 
Ashburton  in  August  1842.  By  this  treaty  the 
frontier  line  between  the  State  of  Maine  and 
Canada  was  definitely  agreed  to.  By  this  agree- 

ment seven-twelfths  of  the  disputed  ground,  and 
the  British  settlement  of  Madawaska,  were 
given  to  the  United  Slates,  and  only  five- 
twelfths  of  the  ground  to  Great  Britain;  hut  it 
secured  a  better  military  frontier  to  England, 
and  included  heights  commanding  the  Saint 
Lawrence,  which  tnc  award  of  the  king  of  Hol- 

land, who  had  been  chosen  arbiter,  had  assipied 
to  the  Americans.  By  the  8th  and  9th  anicles, 
provisions  are  made  for  putting  an  end  to  the 
African  slave-trade;  and  the  10th  article  pro- 

vides for  the  mutual  extradition  of  suspected 
criminals.  See  Treaties;  United  States  — 
History  of  Arbitration. 

WEBSTER  CITY,  Iowa,  county-seat  of 
HamilK  n  County,  on  the  Boone  River,  and  on 
the  Wclister  City  and  Southern,  the  Chicago 
^nd  X(»rthwestcrn  and  the  Illinois  Central  rail- 

roads. al>out  7U  miles  north  of  Des  Moines.  It 
is  in  an  agricultural  region,  in  which  there  are 
a  number  of  coal  mines.  It  has  a  shoe  factory, 
foundry,  machine  shops,  iron  furnaces,  flour 
mill,    grain    elevators    and    large   coal    yards. 

Neartyy  are  mineral  springs  of  some  import- 
ance. It  has  a  high  school,  graded  public  and 

parish  schools,  four  banks  and  a  daily  and  foar 
weekly  newspapers.  The  city  emplo>-5  a  busi- 

ness manager  to  operate  its  affairs.  Pop. 
S334. 
WEBSTER  GROVES,  Mo.,  city  in  Saint 

Ixniis  County,  on  the  southwestern  outskirts  of 
Saint  Louis,  and  on  the  Missouri  Pacific  and 
the  Saint  Louis  and  San  Francisco  railroads. 
It  is  chiefly  a  residential  suburb  of  Saint 
Louis.  The  Loreito  Academy,  the  Kendrick 
Seminary  and  a  Masonic  Home  are  located 
here.    Pop.  7.080. 

WEBWORMS,  various  species  of  cater- 
pilbrs  or  lepidopterous  larvK.  so  named  be- 

cause of  their  habit  of  spinning  webs  of  silk, 
enclosing  leaves  upon  which  they  feed,  and 
also  serving  as  a  shelter.  As  a  rule  neither  the 
web- spinning  nor  the  social  habit  is  so  highly 
developed  as  in  the  tent-caterpillars  (q.v.),  btil 
there  is  no  sharp  distinction  m  the  application 
of  the  two  names.  The  species  of  caterpillars 
exhibiting  such  habits  are  quite  numerous  and 
belong  to  a  number  of  genera  and  families  of 
moths  (q.v.).  Some  of  them  are  of  consider- 

able economic  imponance.  The  fall  webworm 
is  the  larva  of  the  small  white  moth  (Hx*- 
phantria  cuncd).  As  soon  as  the>*  leave  tne 
egg  all  of  the  lar\'ae  hatching  from  a  mass  spin a  common  web  enclosing  several  leaves.  After 
these  are  eaten  the  caterpillars  wander  fartlur 
and  farther  in  search  of  food,  sometimes  de- 

stroying the  entire  foliage  of  a  tree,  but  always 
returning  to  the  shelter  of  the  nest  to  rest 
when  not  feeding.  The  web  may  be  extended 
to  include  whole  branches.  The  caterpillars  are 
covered  with  long  hairs,  and  there  are  two 
broods,  one  in  the  spring  and  one  in  the  fall, 
the  latter  being  unusual  among  species  of 
similar  habit,  wherefore  the  name.  All  kinds 
of  shade  and  ornamental  trees  suffer  from  their 
attacks.  Typical  of  a  large  and  quite  distinct 
group  of  caterpillars  is  tne  garden  webwom 
(Loxostege  simiialis),  which  is  a  small,  nearlr 
naked  caterpillar,  that  feeds  in  company  on  all 
kinds  of  garden  vegetables,  the  leaves  of  wlndi 
are  drawn  together  in  small  webs.  Some  of  the 
related  species  form  large  colonies,  and  one 
small  form  is  often  very  destnicti\-e  to  dried 
clover  hay.  The  root  webworms  are  cater- 

pillars of  the  little  roll-wing  moths.  Crambui 
vtikviz*agcUus  is  a  common  species,  which  spias 
a  web  about  the  stalks  and  roots  of  grass  to 
which,  as  well  as  to  com,  it  is  sometimes  vetr 
destructive.  The  true  tent-caterpillars  (q.v.) 
belong  to  the  genus  ClisiocamPa  and  famihr 
Bomhycidte  or  silk-spinning  moths.  A  quite 
unrelated  species  ts  Cacceria  cerasivorama,  whidl 
forms  veritable  silken  tents,  sometimes  cover- 

ing small  trees  entirely.  The  general  method 
of  combating  webworms  is  to  destroy  their 
eggs  in  winter,  to  burn  the  newly-formed  tents 
and  to  spray  the  foliage  about  the  tents  with 
arsenical  solutions.  The  ground-webs  may  be 
checked  by  fall  plowing.  Consult  Harris  aad 
Flint,  *  Insects  Injurious  to  Vegetation*  (Si 
York  1884),  and  publications  of  the  Unil 
States  Department  of  Agriculture. 

WEDDERBURN,  w«d'ir-b«rv,  ̂ ■^■■«— , Baron  Lough i»roi:gh,  1st  Eail  op  Romltic* 
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British  politician:  b.  Edinburgh,  13  Feb.  1733; 
(L  near  Windsor,  England,  2  Jan.  1803.  He 
was  educated  at  the  Universit}^  of  Edinburgh, 
was  called  to  the  English  bar  in  1757,  entered 
Parliament  in  1761  as  member  for  Ayr  and 
subsequently  represented  various  constituencies. 
He  {^leaded  the  great  Douglas  case  in  1768-89, 
and  in  1771  left  the  ranks  of  the  opposition  to 
become  a  firm  supporter  of  Lord  North,  who 
had  appointed  him  solicitor-general.  He  strenu- 

ously opposed  the  claims  of  the  American 
colonists,  defending  the  policy  of  Lord  North 
throughout  the  American  war.  He  was  made 
chief  justice  of  the  Court  of  Common  Pleas 
in  178Q,  at  the  same  time  being  raised  to  the 
peerage  as  Baron  Loughborotigh,  and  in  1783 
assisted  in  forming  the  coalition  ministry,  but 
in  1784  he  joined  the  forces  of  Fox.  He  sub- 

sequently made  friends  with  Pitt  and  gained 
from  him  the  place  of  lord  chancellor,  after 
which  he  joined  the  supporters  of  George  IIL 
Upon  his  retirement  from  the  chancellorship  in 
1801  he  was  created  Earl  of  Rosslyn. 

WSDDERBURN.  James,  Scottish  psalmo- 
dist:  b.  Dundee,  Scotland,  about  1500;  d.  Eng- 

land, about  1564.  He  studied  at  the  University 
of  Saint  Andrew,  became  interested  in  the 
Scottish  Reformation  and  fled  to  France  to 
escape  prosecution  as  a  heretic  He  edited,  with 
his  brothers  Robert  and  John,  the  principal  song 
book  used  in  Scotland,  ̂ Ane  Compendius  Buike 
of  Godly  and  Spirituall  Sangs,  Collectit  Out  of 
Sundrie  Partes  of  the  Scripture,  wyth  Sundrie 
of  Uther  Ballates  Changed  Oot  of  Prophane 
Sangs,  for  Avoyding  of  Sinne  and  Harlotrie^ 
(about  1548).  Later  editions  of  this  work  have 
been  edited  by  David  Laing  (1868)  and  Mitchell 
(1897).  He  is  also  credited  with  the  author- 

ship of  *The  Complaynt  of  Scotland^  (1548), 
'ihe  only  classic  work  in  old  Scottish  prosc.^ 
Consult  Mitchell,  ̂ The  Wedderburns  and  Their 
\Vork>   (1898). 
WEDDING  ANNIVBR8ARIES,  or  cele- 

brations, bear  many  familiar  names  from  the 
sort  of  articles  considered  appropriate  gifts  on 
such  occasions.  They  are  as  follows:  Cotton 
wedding  one  year;  paper  wedding,  two  years; 
leather  wedding,  three  years;  wooden  weidding, 
five  years;  woolen  wedding,  seven  years;  tin 
wed(hng,  10  years ;  silk  and  fine  linen  wedding, 
12  years;  crystal,  (glass)  wedding,  15  years; 
china  wedding,  20  years;  silver  wedding,  25 
>Tars ;  golden  wedding,  50  years ;  diamond  wed- 
<^ngf  75  years. 
WEDDING  CEREMONIES.  See  Mar- 

mage,  History  or. 
WEDEKIND,  Frank,  German  dramatist 

and  pamphleteer :  b.  Hanover,  24  July  1864 ;  d. 
Mumch,  May  1918.  He  early  became  a  journal- 

ist, bat  drifted  for  a  time  mto  the  employ  of 
M^ggi's  soups,  for  whom  he  conducted  their 
advertising  department  (1686),  traveled  as  a 
P«rfonncr  in  Htrto^  Circus  (1888)  and  set- 

tled in  Munich  in  1£^,  where  he  spent  the  rest 
of  his  Ufe  in  literary  and  artistic  work  of  vari- 

^  kinds.  Wedddnd's  plays,  of  which  many 
i^y  be  obtained  in  English  translations,  are  a 
^vage  exposure  of  the  sexual  hypocrisy  of 
oar  times,  which  imposes  upon  all  classes  a 
^ree  of  restraint  and  concealment  of  this 

fundamental  passion  inevitably  resulting  in 
the  most  dangexx>us  repressions  and  perversions. 

His  first  pla^  treats  this  situation  in  a  more 
pathetic  and  unpressiye  manner  than  Wedekind 
has  since  succeeded  in  reaching  in  any  of  his 
more  ambitious  works,  for  he  presents  in  it 

j[^Fruhlings  Erwachen,^  1891,  Spring's  Awaken- 
ing') the  early  sex  interest  of  the  child  and 

the  cowardice  of  parents  in  informing  them  on 
matters  so  vital  to  their  future  development. 
The  terrible  results  of  the  misunderstood  pas- 

sion on  the  lives  of  the  boys  and  girls  in  the. 
play  are  perhaps  more  typical  of  Germany  than 
of  most  other  countries,  owing  to  the  more 
rigid  course  of  German  family  life,  but  they 
are,  in  large  measure,  of  universal  application. 
Like  several  other  plays  of  Wedekind,  Friih- 
lings  Erwachen>  has  been  played  in  New  York, 
in  English.  ̂ Erdgeist,'  also  dealing  with  sex 
phenomena  (1895),  is  more  colossal  m  its  scope 
almost  crushing  in  the  fury  of  its  obsessions;  its 
sequel  <Die  Biichse  dcr  Pandora*  (Pandora's 
Box,  1904)  goes  further  in  depicting  the  un- 

savory side  of  sex  relations  —  Schnitzler's 
^Reigen>  is  probably  the  extreme  in  the  more 
aphrodisiac,  more  tempting  direction  —  than  any 
other  play  in  literature.  ^Erdgeist*  and  ̂ Die 
Buchse  der  Pandora*  are  more  generally  known 
under  the  collective  title  of  *Lulu,*  the  name  of 
the  man-consuming  heroine.  Other  important 
pbys  are  <Die  junge  Welt>  (1897),  <Der 
Liebestrank*  (1899),  ̂ Der  Kammer  Sanger  > 
(played  in  New  York  in  Elnglish,  as  <The 
Tenor,  >  by  the  Washington  Square  Players, 
1900).  <Hidalla>^  (1904),  «Die  Zensur*  (1908). 
The  last  named  is  a  short  but  humorous  dra- 

matic attack  on  the  censorship,  with  which 
Wedekind  had  come  in  contact  because  of  out- 

spoken utterances  in  a  previous  play.  In  fact, 
he  once  fled  from  Germany  from  persecution 
for  Idse  majesti  (Majestatsbeleidigung),  re- 

mained for  a  short  time  in  Paris,  returned 
voluntarily  for  trial,  and  served  a  short  sen- 

tence in  the  fortress  of  Konigstein  (1900). 

After  the  outbreak  *of  the  ]5iropean  War 
in  1914,  Wedekind  seems,  like  many  other 
German  writers,  to  have  been  attracted  to 
a  more  sympathetic  view  of  German  his- 

tory and  the  German  government,  and  wrote 
(1915)  a  rather  over-patriotic  historical  play, 
^Bismarck,*  glorifying  the  events  leading  tv>  to 
the  foundation  of  the  modem  German  Empire. 
He  is  one  of  the  most  vigorous  and  original 
satirists  of  our  time ;  his  ironic,  cynical  estimate 
and  rejection  of  the  universe  is  apparent  behind 
all  his  ingenious  puns,  his  grotesque  humor,  his 
eccentric  caricatures,  his  burle&que  distortions. 
As  an  artist  he  considers  restrictions  of  form 
to  be  not  binding,  and  produces  not  infrequently 
results  that  are  refreshing  or  even  childlessly 
^otesque.  His  works  (7  vols.)  appeared  at Mtmich  in  1913  and  include  short  stories  as 

w^ell  as  plays.  Biographical  works  on  Wede- 
kind have  appeared  from  the  pens  of  Pissin, 

Raimund  (1905):  Kapp,  Julius  (1909);  and 
Eisner,  Ridiard  (1909). 

Jacob  Wittmer  Hartmann. 

WEDGE,  something  made  of  hard  suh- 
stance  in  the  form  of  a  V  or  double  indin^ 
plane,  for  splitting  or  pushing  apart  by  being 
thrust  between  two  surfaces.  It  is  often  re- 

garded as  one  of  the  mechanical  powers,  but  is 
really  an  amplification  of  the  inclined  plane. 
The  blade  of  an  axe,  the  head  of  a  chisel  and 

the  woodman's  wedge  are  familiar  illustrations 
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of  comnion  wedpcs.  A  vcr>'  thin  wedge  driven 
with  n  c«»mpar;itivcly  light  hammer  mav  be 
made  to  exon  a  hiph  dt-Krcc  of  splitting  force, 
owing  to  the  mechanical  advantage  obtained. 
See    Mfihanical    Movements,    Powers    and 
ApPI.I  ANTES. 

WEDGWOOD,  wfj'wud,  Josiah,  English potter:  b.  I?urslfm,  Staffurdshire,  12  July  1/30; 
d.  Etruria,  Staffordshire,  3  Jan.  1795.  He  was 
the  son  of  a  potter  in  the  district  and  on  the 
death  of  his  father  was  employed  in  the  pottery 
at  nine.  An  incurable  lameness  later  compelled 
him  to  give  up  the  wheel  and  he  removed  for  a 
time  to  Stoke,  where  he  entered  into  partner- 

ship with  other  potters  and  where  his  talent  for 
ornamental  pottery  was  first  displayed.  In  1759 
he  returned  to  Burslem,  and  set  up  a  small 
manufactory  of  his  own.  in  which  he  made 
white  stoneware,  and  developed  the  cream- 
colored  ware  for  which  he  became  so  famous. 
He  presently  succeeded  in  prr)ducing  a  ware  so 
hard  and  durable  as  to  render  works  of  art 
produced  in  it  almost  indestructible;  and  he  also 
produced  paintings  on  pottery  without  the  arti- 

ficial gloss  so  detrimental  to  the  effect  of 
superior  work.  In  1771  he  erected  potteries  at 
Etruria.  a  village  which  he  founded  for  his 
workmen.  His  improvements  in  pottery,  which 
included  form,  substance  and  decoration,  in  all 
of  which  he  attained  an  excellence  rareh* 
equaled,  created  the  great  trade  of  the  Stafford- 
shirc  potteries,  which  even  during  his  lifetime 
acquired  a  remarkaMe  expansion.  He  made  50 
copies  of  the  Portland  vase,  which  were  sold 
for  50  guineas  each,  a  sum  which  it  is  said  did 
not  cover  his  expenditure  in  their  production. 
(See  Pottery;  Wkik'.wood  Ware).  Consult 
JtHTtt,  *Thc  Wedgewoods*  (1865);  Mete>'ard, 
Eliza.  *Lifc>  (1860);  Rathhone.  <The  Master- 

pieces of  Old  Wedgwood  VVarc>  (1892-93); 
«Ufe.>  by  Smiles  (1K94). 
WEDGWOOD  PYROMETER,  in  physics, 

a  pyrometer  in  which  temperature  is  ascertained 
by  the  contraction  of  4iaked  clay,  measured  be- 

fore and  after  its  subjection  to  the  action  of 
heat. 

WEDGWOOD  WARE.  England's  most noted  art  potter  was  Josiah  Wedgwood,  born 
at  Burslem.  Staffordshire,  in  1730.  In  1754  he 

became  Whieldon's  partner,  but  started  his 
Ivy  House  works  in  1759.  making  'cream -color* 
ware.  Hy  1773  \\'edgwcK>d*s  products  were  all being  made  at  the  newly-erected  magnificent 
works  called  Etruria.  "Jasper*  ware  (made  first 
in  1775)  was  ̂ Vedg^vood■s  most  notetl  achieve- ment. It  was  of  colored  body  and  decorated 
with  Flaxman's  reliefs  in  white.  The  texture 
if  the  paste  was  very  heautiful  and  the  ware 
was  left  nnglazed  (Hfcuit).  It  was  used, 
n<»i  only  in  \ases  and  table  services,  but  also 
,n<;  r;miro>  in  medallitin'i.'plaquos.  brooches,  shoe- 
liurklf  s.  r;irriiies.  snuff-!»oxes.  etc.  Ja<per 
ground  coll  rs  were  dark  ami  light  blurs,  lav- 

ender, pink,  two  tones  nf  green,  tilack.  so-called 
'  lilac"  and  yellow  —  the  rarest  and  most  coy- 
tied  of  :ill  pKTe.s  lMr*.t  it  con-listed  of  a  sohd 
colored  body  of  a  most  beautiful  grain,  hut 
\%as  later  made  in  a  white  lK)dy  and  dipped  to 
give  a  airfare  of  rolor  upon  which  the  delicate 
white  nlieis  were  I:iid  A  few  pieces  (m,v1c 
since  I7*J0>  are  •tricoh^red."  The  med.illions 
(Hackwood.  as  well  as  Flaxman.  did  many  of 

ihe  best)  contained  mythological  s 
beautifully  executed  portraits  of 
Franklin.  Rot>ert  Boyle,  Sir  Isas 
Priestly.  Hamilton,  etc.  A  fine  ̂  
named  *  pearl.*  was  made  from  a  ' 
VVedgH'Ood's  "Queen**  ware*  paste 
his  cream-color  patronized  bv  Quect 
used  on  *shell*  patterns  and  coated 
shell  lustre  enamel  washes.  Gold. 
low  and  silver  (platinum)  Itistre 
made  from  1792  to  1810  in  tea- 

pots, cream  jugs,  candlesticks,  tray 
l»]ack  stoneware  that  Wedgwood  ca 

of  Egypt*  was  used  on  •  Etruscan" vases  were  then  called)  vase  styles, 
panels,  seals,  plaques,  busts,  tea  and 
etc..  with  reliefs  of  mythological  si 
horses,  flowers.  Noted  are  the  ht 
ware  of  Zeno,  Cicero.  Plato,  Chau 
Spencer,  Bacon.  Lord  CHiatham  of 
sizes  and  the  smaller  Voltaire,  Re 

Most  famous  of  Wedgwood's  produ glass  Bartienni  or  Portland  vase  (s< 
Vase)  in  black-polished  earthenware 
with  applied  white  jasper  bas-reli 
of  mottled  bodies  and  glazes  were  n 
Burslem  and  Etruria.  Wedgwood  I 

style  through  Whieldon's  "tortoises ite.  agate  and  other  marbled  ware 
variety  was  the  "rosso  antico*  or  u 
stoneware,  after  the  Filers  brothers 
on  cream  jugs,  milk  jugs,  etc.  T1 
Greek  "Etruscan*  antique  pieces  w< 
by  a  method  Wedgu-ood  termed 
painting;  they  used  an  enamel  k 
that  produced  a  dull  (mat)  surf  a 
pieces  copied  were  of  the  Greek 
period  they  are  not  much  admired: 
is  fotmd  in  tea-cups.  jugs,  bowls, 
wood's  "bronze  encaustics*  still  ej 
hronsc  (precipitated  gold),  adh 

through  japanners'  size  is  mostly Wedgwood  produced  scarcely  am 
ware,  btit  his  nephew,  Byerly  (10 

the  great  Josiah's  death),  made 
porcelain  in  small  quantities,  in  un: 
oration,  mostly.  Since  1872  porccla 
produced  again  in  Etruria.  This  gi 
has  heen  continued  under  the  desi 
Josiah  to  this  day. 

Characteristics  and  Marks.—  ' 
having  the  "Wedgwood"  mark  and  ' 
land**  date  from  1791,  then  the 
origin  was  ad<led.  "Old"  Wedgwoc 
tieen  compared  with  a  "baby's  skin*; 
scribes  it  as  "ivory,  neither  dry  s 
liioking  on  the  one  hand,  nor  of  wa 
ness  on  the  other;  Yoxall  says  it  ■ 
r lay-pipe  which  has  a  film  of  soap- 
it."  In  jo>iah's  day  the  body  hac 
homogeneity  and  the  workmanship 
ripplfs  f»r  stringiness"  a«  appeared  U 
are  "Wedgwood  &  Bentlev,*  "WE 
k  BFNTLF.Y.*  "WEnGWOOn  h  1 
KTRrRI.V.*  in  a  circle;  also  "W.  & 
v.ere  <luring  the  Bentlev  partnershtl 

"WElKtWODD"  alone' was  used.  1 
always  impr^-^sed.  Much  has  been 
Wedg^'ood  force ries.  but  the>'  arc 
to  he  almost  ccm^dered  negligible, 
v/are  nor  the  imprrsie.l  mark  are  eas 

imitate.  Voyez.  when  dismissed  hy  ' made  cameos  in  Wedewood  srvle  a 
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a  •perfect  master  of  the  antique  style  *  few  are 
known  of.  William  Adams  (worked  under 
Josiah)  made  fine  jasper  cameos,  but  ̂ ve  them 
the  marie  *  Adams*  impressed.  Gamier  says  a 
Herr  Schmidt,  at  a  Bayreuth  factory  (19th 

century),  imitated  Wedgwood's  stoneware, 
using  his  mark. 
Bibliograp h v .  —  Burton,  W.,  ̂ English 

Earthenware  and  Stoneware^  (New  York 
1904) ;  Church,  A.  H.,  <Josiah  Wedgwood, 
Master  Potter>  (London  1903) ;  Jewitt,  LI., 
^Life  of  Josiah  Wedgwood^  (London  1865)  ; 
Meteyard,  E.,  <The  Life  of  Josiah  Wedg\vood> 
(London  1865-66) ;  id.,  ̂ Wedgwood  and  his 
Works>  (London  1873);  Rathbone,  F.,  <01d 
Wedgwood>   (London  1893). 

Clement  W.  Coumbe, 
Technical  Art  Exp-ert, 

WBDMORE,  Frederick,  English  author: 
b.  Richmond  Hill,  Gifton,  England,  9  July  1844. 
He  was  educated  in  France,  has  been  art  critic 
on  the  London  Standard  since  1878  and  has 

published  an  edition  of  Michel's  ̂ Rembrandt*; 
*  Poems  of  the  Love  and  Pride  of  England' 
with  his  daughter  Millicent  Among  works  of 
his  own  are  ̂ Pastorals  of  France^  (1877); 
<Life  of  Balzac>  (1890);  ̂ Studies  in  English 
Art>  (1876;  1880);  <0n  Books  and  Art> 
(1899) ;  <The  Collapse  of  the  Penitents,^  a 
novel;  *  Turner  and  Ruskin*  (1900),  etc. 

WEDNESBURY,  wenz'bu-rl,  England,  a manufacturing  town  m  Staffordshire,  19  miles 
south-southeast  of  Stafford  and  120  miles  nortli- 
west  of  London.  The  Gothic  parish  church 
stands  on  the  summit  of  a  hill  at  the  northern 
extremity  of  the  town;  there  are  several  other 
churches  and  chapels,  a  town  hall,  free  library, 

k  mechanics'  institute,  public  baths,  a  benevolent 
society,  an  almshouse  and  several  schools.  The 
principal  manufactures  are  railway  carriages, 
pa.tent  axles  and  general  ironwork  for  railways ; 
steel  tubing  for  gas  and  water  and  steam  pipes ; 
gun  locks  and  barrels,  springs  for  coaches, 
hinges,  nails,  screws,  spades,  shovels,  edge  tools 
and  wrought-iron  work  of  every  description. 
Pop.  about  30,000. 
WEDNESDAY,  the  fourth  day  of  the 

week.  The  Germans  csill  it  Mittwoch  (mid- 
week). The  English  name  is  derived  from  the 

old  Scandinavian  deity  Odin  or  Woden.  In 
Anglo-Saxon  it  is  IVodncsdeeg;  in  Swedish, 
Odensdag;  in  Dutch,  Wocnsdag.  See  also  Ash- 
Wednesday. 

WEED,  Clarence  Moore,  American  nat- 
uralist: b.  Toledo,  Ohio,  1864.  He  was  gradu- 

ated from  the  Michigan  Agricultural  College 
in  1883  and  is  at  present  teacher  of  nature 
sttidy  at  the  Massachusetts  State  Normal  School 
at  Lowell.  He  has  written  ̂ Insects  and  In- 
secticides>  (1893);  <Ten  New  England  Blos- 

soms and  Their  Insect  Visitors*  (1895) ;  <Seed 
Travdcrs>  (1898);  insect  World*  (1899); 
'The  Flower  Beautiful*  (1903) ;  <The  Nature 
Calendar  Series*  (1902-03)  ;  <Bird  Life  Stories* 
(1904);,^Our  Trees,  How  to  Know  Them* 
(1908)  ;  <Wild  Flower  Families*  (1908)  ;  <Farm 
Friends  and  Farm  Foes*  (1910);  'Seeing 
Nature  First*   (1913). 
WEED,  Edwin  Gardner,  American  Protes- 

aot  Episcopal  bishop:  b.  Savannah,  Ga.,  23 
July  1837.    He  was  educated  at  the  University 

of  Georgia  and  studied  theology  at  the  (general 
Theological  Seminary  whence  he  was  g^raduated 
in  1870.  He  took  priest's  orders  in  the  Episcopal Church  in  1871  and  was  rector  of  the  church  of 
the  Good  Shepherd,  Summerville,  C^a.,  1871-86. 
In  the  year  last  named  he  was  consecrated 
bishop  of  Florida. 

WEED,  Stephen  Hinsdale,  American  sol* 
dier:  b.  New  York,  1834;  d.  near  Cxettysburg, 
Pa.,  2  July  1863.  He  was  graduated  from  West 
Point  in  1854,  served  on  the  Texan  frontier  and 
in  Florida  wars  of  1855-57,  receiving  rank  as 
lieutenant  in  1856,  and  in  1858-61  he  was  on 
duty  in  Kansas  and  Utah.  In  1861  he  was  pro* 
moted  captain  and  assigned  to  the  commana  of 
a  battery  in  the  Army  of  the  Potomac.  He  was 
engaged  in  the  Maryland,  Peninsular  and  North- 
ern  Virginia  campaigns  and  fought  at  Manas- 

sas, Antietam  and  Chancellorsville,  receiving 
promotion  to  brigadier-general  of  volunteers 
for  gallantry  at  the  latter.  He  commanded  a 

brigade  o*f  artillery  at  Gettysburg  2  July  1862 and  was  killed  while  holding  Little  Ronnd  Top 
against  the  terrific  onslaught  of  the  Confca- 
erates.  The  place  where  he  fell  is  now  called 
«Weed's  Hill.» 

WEED,  Thurlow^  American  journalist  and 
political  leader :  b.  Cairo,  Greene  County,  N.  Y., 
15  Nov.  1797;  d.  New  York,  22  Nov.  1882.  He 
entered  a  printing  office  at  14,  but  left  his  trade 
for  a  time  to  serve  in  the  army  during  the  War 
of  1812;  in  1815-19  he  worked  as  a  printer  in 
New  York,  and  in  1819  went  to  central  New 
York  State,  where  he  established  and  edited 
successively  The  Agriculturist  at  Norwich,  and 
the  Onondaga  County  Republican  at  Manlius. 
In  1822  he  became  editor  of  the  Rochester  Tclc- 

graph,  a  daily  paper,  and  later  its  proprietor, 
during  the  Anti-Masonic  excitement  he  slopped 

the  publication  of  the  Telegraph  and  issued  the 
Anti-Masonic  Enquirer,  He  was  twice  elected 
to  the  State  legislature  on  the  Anti-Masonic 
ticket,  and  while  in  Albany  became  noted  as  a 
shrewd  political  manager.  In  1830  he  moved  to 
Albany  and  established  the  Albany  Evening 
Journal,  which  he  edited  till  1865.  This  paper 
was  first  used  as  a  means  of  attacking  the 

Albany  *Rej:ency,^  a  body  of  politicians  under the  leadership  of  Martin  Van  Buren,  and  it  soon 
became  the  leading  journal  of  the  Whig  part^ 
in  the  State.  Through  the  influence  of  this 
paper  and  his  political  skill,  Weed  became  the 
dominant  State  manager  of  the  Whig,  and  later 
of  the  Republican,  party.  He  held  no  public 
office  himself,  but  for  many  years  practically 
controlled  the^  nominations  for  State  officers; 
his  control  being  used  as  a  rule  for  the  public 
good;  some  of  the  most  efficient  governors  of 
die  State  were  elected  under  his  management. 
He  also  took  a  leading  part  in  national  politics 
as  early  as  1824,  and  when  J.  Q.  Adams  was 
nominated  for  the  Presidency  was  instrumental 
in  uniting  the  Clay  and  Adams  factions;  was 
particularly  influential  in  securing  the  nomina- 

tion of  Harrison  in  1840,  Clay  in  1844  and  Tay- 
lor in  1848,  and  materially  aided  in  the  nomina- 

tion of  Scott  in  1852  and  Fr6mont  in  18S6.  In 
1860  his  first  choice  for  the  Presidency  was 
Seward,  but  he  loyally  stipported  Lincoln  after 
his  nomination  and  urged  his  renomination  in 
1864.  Weed  had  long  been  a  personal  friend 
of   Seward   and   was   for   some   time  closely 
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associated  with  Seward  and  Greeley  in  what 
was  known  as  *the  political  firm  of  Seward. 
Weed  and  Greeley.*  In  1861  he  went  to  Europe 
on  a  diplomatic  mission  to  place  the  North  in  a 
favorable  light  before  foreign  governments  and 
to  prevent  their  intervention  m  behalf  of  the 
South.  After  1865  he  was  for  a  time  a  member 
of  the  editorial  staff  of  the  New  York  Times; 
in  1867-68  was  editor  of  the  Commercial  Ad- 

vertiser in  New  York.  His  health  then  forced 
him  to  resign  continuous  journalistic  work, 
but  he  continued  to  write  occasionally  for  news- 

papers and  periodicals,  and  though  he  took  no 
active  part  in  politics,  his  advice  was  sought  by 
Republican  leaders  and  had  no  small  influence 
in  shaping  the  policy  of  the  party.  He  published 
'Letters  from  Europe  and  the  West  Indies* 
(1866),  and  prepared  his  *Autobiogn"aphy,* 
which  was  published  after  his  death  (1884). 
Consult  Barnes,  'Memoir  of  Thurlow  Weed* 
(1884);  Alexander,  <  Political  History  of  New 
York>   (New  York  1906). 

WEED,  Walter  Harvey,  American  geolo- 
gist :  b.  Saint  Louis,  Mo.,  1  May  1862.  He  was 

graduated  as  mining  engineer  from  Columbia 
University,  School  of  Mines  (1883)  and  ap- 

pointed assistant  geologist.  United  States  Geo- 
logical Survey  in  that  year.  In  1883-89  he  was 

engaged  in  Yellowstone  Park  investigating  hot 
springs  and  geysers,  and  glacial  and  sedimen- 

tary formation.  To  him  is  due  the  discovery 
that  the  brilliant  coloring  about  hot  springs  and 
geysers  are  not  mineral  but  due  to  living  algae; 
and  he  also  fotmd  and  described  Death  Gulch. 
He  also  made  the  discovery  that  Death  Gulch 
gave  out  carbon  dioxide  gas  from  an  extinct 
hot  spring,  and  it  was  this  that  killed  wild  ani- 

mals that  strayed  there.  He  was  occupied  in 

general  KJ^Jopc  exploration  work  in  Mon- 
tana, 18»S^98.  His  most  notable  contribu- 

tion to  science  was  ̂   the  theory  of  second- 
ary enrichment  of  mineral  deposits  published 

in  1899,  now  generally  accepted.  This  was 
followed  by  the  theory  of  enrichment  by  as- 

cending alkaline  waters.  He  was  one  of  the 
first  to  describe  contact  mctamorphic  ore  de- 

posits, and  to  interpret  replacement  deposits 
correctly.  He  is  a  member  of  practically'  all 
important  scientific  societies  and  was  appointed 
special  expert  and  commissioner  on  copper  for 
Louisiana  purchase  exposition,  1904.  In  1906  he 

resigned  from  United  States  Geological  Sur>'cy 
to  become  chief  geologist  and  examining  en^- 
neer  for  (General  Development  Company,  and  in 
1910  went  into  private  practice  as  consulting 
engineer  and  mine  valuer.  In  recent  years  he 
has  been  expert  witness  in  many  important 
mining  lawsuits.  His  publications  include 
*Copper  Mines  of  the  World ^ ;  ̂ Nature  of 
Mineral  Deposits*  (a  textbook,  a  revision  and 
translation  of  Beck's  German  treatise) ;  ̂Geol- 
og>'  of  Butte.  Montana*;  ̂ Geysers*;  *  Second- 

ary Enrichment* ;  and  many  papers  of  the 
United  States  Geological  Survey  and  in  ̂ Trans- 

actions* of  the  American  Institute  Mining  En- 
gineers, and  the  technical  journals. 

WEBDBN,  William  Babcock,  American 
manufacturer  and  economic  and  historical 
writer:  b.  Bristol.  R.  I..  1  Sept.  1834;  d.  1912. 
He  studied  at  Brown  University,  and  then  en- 

gaged in  the  manufacture  of  woolen  goods  in 
Providence.    In  1861  he  joined  the  Union  army 

as  first  lieutenant  of  artillery:  was  Dronioted 
captain  after  the  first  battle  of  Bull  Kon;  was 
present  during  the  siege  of  Yorktown,  and 
took  part  in  the  engagements  at  Hanover  Court 

House.  Mechanics vi lie,  Gaines'  Mill  and  Mal- vern Hill.  In  August  1862  he  resigned  and 
resumed  business  in  Providence.  His  publica- 

tions include  <  Mortality  of  Prohibitory  Liquor 
Laws*  (1875) ;  ̂Social  Law  of  Labor*  (lffi2): 
^Economic  and  Social  History  of  New  Eng* 
land.  1620-1789*  (1890);  <War  Government' 
(1906);  <Early  Rhode  Iskuid*  (1911). 
WBBDS  are  plants  growing  where  their 

are  not  desired.  There  are  no  plants  whicn 
are  weeds,  per  se,  since  in  nature  each  plant  has 
its  place,  and  since  in  cultivated  areas  any  PJant, 
useless  or  useful,  may  become  a  weed.  Thus 
grass  would  be  considered  a  weed  in  a  bed  of 
garlic,  and  vice-versa.  Many  plants,  however, 
are  popularly^  dubbed  weeds  because  they  are 
troublesome  in  fields  and  gardens,  tmt  even 
among  these  are  not  a  few  which  are  culti- 

vated; for  instance,  purslane,  lamb's  quarters and  sorrel.  Far  from  being  the  useless  and 
obnoxious  things  that  they  have  long  been  re- 

puted to  be,  weeds  have  performed  a  distinct 
ser\'ice,  which  they  still  continue,  in  agricul- 

ture; they  have  comi>elled  the  husbandman  to 
practise  clean  cultivation,  upon  which  the  suc- 

cess of  his  crops  very  largely  depends. 
Weeds  often  must  be  eradicated  udou  land 

that  has  become  foul  under  neglect.  Upon  pas- 
tures and  lawns  that  commence  to  fail  the  two 

principal  wa3rs  of  management  are  to  make 

more  gn'^ss  grow  or  to  plow  the  land  and  grow some  other  crop  upon  it  for  a  year  or  more. 
The  former  is  usually  more  feasible  with  lawns; 
the  latter  with  meadows  and  pastures.  Often 
a  reseeding  to  grass  will  be  sufficient.  The 
plantain,  dandelion  and  similar  weeds  trouble- 

some in  lawns  may  be  cut  out  indi\'iduany.  but 
to  keep  them  out  the  growth  of  grass  must  be 
encouraged  by  sowing  extra  seed  and  by  fertil- 
i/ing.  in  land  that  has  lain  fallow  the  annual 
v-eeds  may  be  destro>'ed  by  frequent  cultivatioa; 
biennial  and  perennial  weeds,  b}^  short  rota- 

tions of  crops,  especially  such  as  include  inter- 
tillage  crops,  like  potatoes,  beans  and  tumipSb 
The  one  necessity  to  observe  in  combating  per* 
ennial  weeds  is  to  prevent  their  forming  Teavcs 
and  thus  elaborating  food.  In  low  grounds 
where  sedges,  rushes  and  bracken  often  aboond, 
the  land  may  be  rid  of  these  weeds  by  dtafarinL 
In  gardens  many  weeds  may  be  'smothered 
by  growing  leafy  crops  which  will  shade  the 
ground.  Ground  which  is  kept  free  from  weeds 
in  the  early  months  may  become  choked  with 
weeds  toward  autumn  and  these  may  resced  the 
ground  for  the  following  year.^  Mowing  be- 

fore the  plants  blossom,  or  plowing  the  grovid 
are  often  practised.  In  some  cases,  however, 
the  plants  may  be  allowed  to  remain  as  a  cover 
crop  to  prevent  the  washing  of  the  soil  doftag 
winter.  This  practice  is  most  common  in  oi^ 
chards.  A  cover  crop  sown  by  the  orcfaartftt 
is  preferable. 

Besides  the  usual  means  of  seed  cfispcnaL 
such  as  wind  and  water,  weeds  are  frcqucaUr 
distributed  by  means  of  baled  hay,  manure,  and 
imperfectly  cleaned  seeds  of  the  cro^  Suva. 
This  last  is  particularly  prevalent  witii  floch 
difticulty  cleaned  seeds  as  grass  and  elovcr. 
Hence  the  advisability  of  purchasing  only  the 
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best  seeds.  It  is  not  remarkable  that  many  of 
the  most  troublesome  weeds  are  imported  from 
foreign  countries,  because  being  removed  from 
their  natural  controls  they  find  less  resistance 
and  spread  accordingly. 

Weeds  are  often  of  service  in  aiding  the 
farmer  to  judge  the  needs  of  his  land,  since 
many  kinds  grow  only  where  the  conditions  are 
peculiarly  adapted  to  them.  The  character  of 
their  growth  also  indicates  the  quality  of  the 
soil.  Wild  carrot  and  the  ox-eye  daisy  grow 
only  upon  poor  soils,  or  soils  that  have  been 
robbed  of  their  fertility.  Sheep  sorrel  indicates 
acid  land  and  the  necessity  of  applying  lime  to 
'sweeten*  the  soil.  Bracken,  sedge  and  moss 
show  that  the  land  needs  drainage.  Dark  green 
foliage  and  large  size  of  plant  and  leaf  are  good 
indications  of  abundant  nitrogenous  plant  food 
in  the  soil;  and  yellowish  foliage  and  sparse, 
stringy  growth  shows  lack  of  this  material. 

WEEHAWKEN.  we-haTcen,  N.  J.,  town 
m  Hudson  Countv,  on  the  Hudson  River,  and 
on  the  New  York,  Ontario  and  Western  and 
the  West  Shore  railroads,  opposite  New  York. 
It  is  one  of  the  largest  coal  depots  in  the  United 
States.  It  has  the  coal  docks  and  freight  sheds 
of  the  Erie  Railroad  Company  and  the  coal 
docks  of  the  Delaware  and  Hudson  Canal  Com- 

pany and  the  Pennsylvania  Company.  It  has 
several  manufacturing  establishments.  Two  of 
the  Hackensack  Water  Company  reservoirs  are 
located  here.  Weehawken  is  known  as  the 
dueling  place  of  Alexander  Hamilton  and  Aaron 
Burr.  The  post  office  of  Weeha^en  is  in  the 
town  of  Union  adjoining.    Pop.  13,000. 

WEEK,  a  period  of  seven  days,  one  of  the 
common  divisions  of  time.     The  week  is  an 
arbitrary   division   of   time,   and   the  question 
when,  why  and  by  whom  it  was  first  adopted 
necessarily  arises  in  connection  with  its  actual 
prevalence.    One  explanation  is  that  the  num- 

ber seven  occurs  so  conspicuously  in  mythical 
and  occult  lore.    It  was  also  early  used  as  an 
indefinite   unit,    and   things   were    counted   by 
sevens,  where  later  they  were  enumerated  by 
dozens  or  hundreds.    Another  natural  explana- 

tion offered  is  that  it  has  been  adopted  as  a 
quarter  lunation;  but  as  there  is  no  absolute 
necessity  for  dividing  the  month  into  four,  and 
a  large  fraction  is  needed  to  malw  the  weekly 
square  with  the  lunar  periods,  this  explanation 
is  not  satisfactory.     The  week  is,  in   fact,  a 
much  closer  division  of  a  year  than  of  a  month ; 
but  the  division  of  the  year  into  52  portions  is 
so  purely  arbitrary  that  this  can  hardly  suggest 
the  origin  of  the  week.     The  convenience  of 
some  short  recurring  period  or  cycle  of  davs  is 
obvious,  and  it  is  the  prevalence  alone,  and  not 
the  occurrence  of  a  particular  cjrde,  that  has  to 
be  accounted  for.    The  practice  of  antiquity  on 
the  subject  does  not  seem  to  have  been  so  uni- 
iorm  as  is  sometimes  supposed.     Among  the 
nations  who  adopted  the  week  as  a  division  of 
time,  the  Chinese,  Hindus,  Egyptians,  Chaldae- 
ans,  Jews^  Persians  and  Peruvians  have  been 
nientionea,  but  in  some  cases  the  antiquity  of 
the  practice  is  doubtful,  and  in  others  the  name 
bas  been  applied  to  other  cycles  than  that  of 
seven  days.    The  nations  with  whom  the  weekly 
cycle  has    been   traced   with   certainty   to   the 
RTeatcst  antiauity  are  the   Egyptians  and   the 
Hebrews.     With  the  former  we  only  know  of 
^s  existence,  but  with  the  latter  it  had  a  much 

more  important  character.  Their  earliest  rec- 
ords speak  of  its  existence,  and  refer  it  to  a 

period  previous  to  that  of  the  nation  itself. 
Laban,  the  uncle  of  Jacob,  alludes  to  the  week  . 
as  an  established  measure  of  time  in  Gen.  xxix. 
27.  The  origin  of  the  week  is  further  ascribed 
in  the  Jewish  Scriptures  to  the  creation  of  the 
world,  and  is  wrought  into  the  institutions  of 
the  nation  in  a  variety  of  ways,  but  particularly 
iby  the  consecration  of  the  seventh  day  to  the 
worship  of  the  Creator.  The  Hebrew  word  for 
week  is  of  a  general  signification,  and  applies 
equally  to  a  period  of  seven  days,  seven  months, 
and  seven  years,  each  of  which  had  a  particular 
celebration  attached  to  it  in  the  Hebrew  ritual, 
hence  the  use  of  da^s  to  represent  years  in  the 
prophetic  writings  is  according  to  the  natural 
genius  of  the  language.  The  number  seven  had 
a  mystic  significance  attached  to  it  in  the  sym- 

bolism of  thejewish  religion  in  a  variety  of 
other  Ways.  The  Romans  and  Greeks  eadh  di- 

vided the  month  into  three  periods  (see  Cal- 
endar), and  were  not  acquainted  with  the  week 

till  a  late  period.  The  Romans,  however,  had 
for  civil  uses,  as  the  arrangement  of  market- 
days,  a  cycle  of  ei^ht  days,  the  ninth  day  being 
the  recurring  one,  mstead  of  the  eighth,  as  with 
us.  The  use  of  the  week  was  introduced  into 
the  Roman  Empire  about  the  first  or  second 
century  of  the  Christian  era  from  Egypt,  and 
had  been  recognized  independently  of  Qiris- 
tianity  before  the  Emperor  Constantine  con- 

firmed it  by  enjoining  the  observance  of  the 
Christian  Sabbath.  The  names  gpven  by  the 
Romans  to  the  days  of  the  week,  and  whidh 
have  pervaded  Europe,  were  derived  from  the 
planetary  system,  which  was  supposed  to  con- 

sist of  the  sun,  moon  and  five  planets.  Mars, 
Mercury,  Jupiter,  Venus  and  Saturn.  With  the 
Mohammedans  the  week  has  also  a  religious 
character,  Friday  being  observed  by  them  as  a 
Sabbath.  The  Chinese  week  is  said  to  consist 
of  five  days,  named  after  the  five  elements,  iron, 
wood,  water,  feathers  and  earth.  See  articles 
on  the  different  days  of  the  week. 

WEEKES.  weks,  Henry,  English  sculp- 
tor: b.  Canterbury,  1807;  d.  29  May  1877.  He 

was  for  many  years  the  principal  assistant  of 
the  sculptor  Chantrey,  was  elected  to  the  Acad- 

emy in  1863  and  became  professor  of  sculpture 
there  in  1873.  Besides  the  earliest  bust  of 
Queen  Victoria  (1837)  he  executed  statues  of 
Latimer,  Cranmer,  Bacon,  Charles  II  and 
others. 

WEEKS,  Edwin  Lord,  American  artist:  . 
b.  Boston,  1849;  d.  Paris,  17  Nov.  1903.  He 
was  a  pupil  of  the  Beaux-Arts  (Paris),  of 
Gerome,  and  Bonnat,  and  sketched  and  painted 
in  Cairo,  Jerusalem,  Damascus,  Tangier  and 
other  parts  of  the  Orient,  obtaining  there  ma- 

terial for  the  genre-scenes  from  Eastern  life 
with  which  he  won  his  reputation.  A  frequent 
exhibitor  at  the  Salon,  he  obtained  honorable 
mention  there  in  1885.  Among  the  other  dis- 

tinctions which  he  received  were  the  diploma  of 
honor  at  the  Berlin  international  exhibition  in 
1891,  and  a  special  medal  and  prize  in  1896  at 
the  empire  of  India  exhibition  (London). 
Specimens  of  his  work  are  in  the  Pennsylvania 
Academy  of  Fine  Arts,  Philadelphia,  the  gal- 

leries of  Greater  New  York,  ahd  the  Corcoran 
Gallery  of  Washington.  Among  his  paintings 
are  ̂ Cup  of  Coffee  in  the  Desert' ;  ̂Jerusalem 
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from  the  Bethany  Road*;  ̂ Pitgrimaffc  to  the 
Jordan  \'  *  Scene  in  Tangier*;  *Arab  Story- 
Tellcr*  (exhibited  at  the  Centennial  Exhibition, 
Philadelphia,  1876);  <I>eparture  for  the  Hunt 
—  India';  *  Moorish  Camel-Driver.*  He  also 
wrote  ̂ From  the  Black  Sea  Through  Persia 
and  India*  (1895),  and  ̂ Episodes  of  Mountain- 

eering* (1897). 

WEEKS,  John  Wingate,  American  legis- 
lator: b.  Lancaster,  N.  H  11  April  1860.  He 

was  reared  on  a  farm  and  in  1881  was  gradu- 
ated at  the  United  States  Naval  Academy  and 

in  1881-83  served  as  midshipman  in  the  United 
States  navy.  In  1886-88  Mr.  Weeks  was  assist- 

ant land  commissioner  of  the  Florida  Southern 
Railroad  and  from  1888  to  1912  was  member  of 
Homblowcr  and  Weeks,  bankers  and  brokers, 
of  Boston.  He  was  alderman  1900-02,  and 
mayor  in  1903-04  of  Newton,  Mas;.,  was  chair- 

man of  the  Republican  State  convention  in  1905 
and  a  member  of  Congress  from  1905  lo  1913 
from  the  12th  Massachusetts  district.  He  was 
a  member  of  the  United  States  Senate  from 
1913  to  1919;  received  105  votes  for  the  Presi- 

dential nomination  in  the  Republican  National 
convention,  (Thicago^  in  1916  and  in  1898  com- 

manded a  division  of  the  Massachusetts  Naval 
Brigade  with  rank  of  captain.  In  1918  Mr. 
Weeks  was  defeated  for  re-election  to  the 
Senate. 

WEEKS,  Rasrmond,  American  philolosist 
and  phonetician :  b.  Tabor,  Iowa,  2  Jan.  lo63. 
He  was  graduated  at  Harvard  University  in 
1890  and  later  studied  at  the  universities  of 
Paris  and  Berlin,  taking  his  Ph.D.  at  Harvard 
in  1897.  He  was  professor  of  the  Romance 
languages  at  the  University  of  Missouri  in 
1895-1908;  held  that  chair  at  the  University  of 
Illinois  in  190S-09,  and  at  Columbia  University 
since  1909.  He  was  in  the  ambulance  service 
in  France  in  1917-18.  In  1910  he  was  one  of 
the  founders  of  the  Romanic  Review.  He  was 
an  assistant  editor  of  the  ̂ Ncw  Standard  Dic- 

tionary^ (1913)  ;  and  is  general  editor  of  the 
Oxford  French  Scries.  He  was  joint  author  of 
'The  N.  E.  A.  Phonetic  Alphabet*  (1912)  ;  has 
contributed  verse  and  short  fiction  to  the  maga- 
xines;  and  is  author  of  ̂ Origin  of  the  Cove- 

nant Vivien*  (1SW2) ;  'La  Ciivalerie  Vivien* 
(1909),  etc 
WEEKS,  Feast  of  (Heb.  Shdbuoth),  the 

second  of  the  great  Hebraic  religious  festival, 
it  is  thus  called  from  the  fact  that  it  forms  the 
culminatiun  of  the  seven  weeks  succeeding  the 
Passover  feast.  Primarily  it  appears  to  have 
been  connected  with  the  celebration  uf  the  end 
of  the  harvest,  but  later  also  with  the  giving 
of  the  Law  on  the  50th  day  after  the  departure 
from  Egypt.  In  the  New  Testament  ii  is  called 
Pentecost  (q.v.),  the  Greek  word  (  wiiT^Koari|) 
signif>'ing  50th  (from    ̂ f^p^,  day). 

WEEMS,  wemz,  Mason  Locke,  American 
Protestant  Episcopal  clergyman:  b.  Mar>'lan(l. 
about  1760 :  d.  Beaufort.  S.  t..  23  May  1825.  He 
began  the  study  of  medicine,  but  ga\'e  it  up  and 
went  to  London,  where  he  was  educated  for  the 
clerical  profession,  but  found  no  bishop  in  Eng- 

land to  admit  him  to  holy  orders.  There  was 
then  no  Anglican  bishop  in  .America,  and  the 
professional  plans  of  Weems  were  obstructed  by 

peculiar  dift'iciiltics.  (For  an  accc»unt  of  them 
consult  McMaster's  'History  of  the  People  of 
the  United  State«i,*  Vol    !).     Returning  to  this 

country,  he  preached  at  different  places,  appar- 
ently never  having  a  regular  chaiipe.  althoagh  it 

has  been  said  that  the  rectorship  of  Mount  Ver- 
non parish  (there  was  no  such  pariih)  was  held 

by  him  before  the  Revolution,  as  claimed  bjr 
himself;  also  that  he  officiated  in  the  old  Pohick 
Church,  of  which  Washington  was  an  attendant. 
which  indeed  he  may  have  done,  but  not  imiil 

long  after  Washington's  attendajice  there  had 
ceased.  About  1790  he  became  a  book  agent  for 
Mathcw  Carey  (q.v.),  and  traveled  through  the 
South  selling  works,  some  of  which  were  his 
own.  He  made  himself  popular  by  excrdsing 
his  talents  for  comedy  and  his  ilall  with  the 
violin,  probably  diverting  and  (through  his  ser- 

mons) exhorting  the  people  by  turns.  A  book 
of  his  own  writing  which  he  offered  fur  sale 
was  ̂ The  Drunkard's  Looking  Glass*  (6lh  ed. 
1818).  His  <Life  of  Washington.*  by  which  be 
is  best  known,  first  appeared  in  1800,  and  dur- 

ing the  19th  century  the  number  of  its  editions 
exceeded  70.  The  traditional  conception  of 
Washington  rests  mainly  upon  this  work,  as  do 

the  story  of  the  cherr>'-tree  and  other  anec- dotes which  historians  reject,  most  of  whidi 
first  appeared  in  the  5th  edition  (1806).  His 
other  publications,  all  more  or  less  tawdry  and 
inaccurate,  include  'Life  of  General  Francis 
Marion*  (1805);  <The  Philanthropist*  (lOih 
cd.,  1809) ;  *  God's  Revenge  Against  (jambKny^* 
(3d  ed.,  1816) ;  <Life  ot  Benjamin  Frankha. 
with  Essays*  (1817);  < Life  of  William  Pemi* 
(1819);  ̂ Hymen's  Recruiting  Sergeant*  (7th 
ed.,  1821  and  <The  Bad  Wife^s  LocSdng  Glass* (2d  ed.,  1823). 

WEENDIGO.  wTnd-Sg&  (meaning  *canni- 
bal*)  mythical  tnbe  of  Indians  believed  in  by 
the  Algonquin  and  other  eastern  races.     The 
Chippewa   and    the   Ottawa   thought    they   in- 

habited an  island  in  Hudson  Bay;  while  certain 
other  tribes  placed  them  indefinitely  in  the  far 
north  country.    Indian  stories  tell  of  a  terrible 
Weendigo  with  two  faces  and  monstrous  ears, 
who  could  see  and  hear  everything.    The  'great 
weendigo^  was  a  monster  so  huge  that  his  step 
shook  the  earth.    So  terrible  was  his  gaze  that 
no  one  looked  upon  him  and  continued  to  live. 
For  this  reason  no  one  could  accuratdy  describe 
him.    He  lived  far  within  the  forest;  but,  for 
the  same  reason,  no  one  knew  exactly  where 
Like  the   forest  Indians,  he  was   much  of  a 
wanderer,  and  consequently  was  found,  now  id 
one  place,  now  in  another.    For  this  reason  he 
was  the  more  to  be  feared,  as  one  was  liable 
to  come  upon  him  suddenly  when  least  expected. 
But  though  no  one  had  lived  to  describe  \akm, 
there  were  many  who  had  heard  his  tramp  as 
it  shook  the  forest  and  his  terrible  \'oice  as  he 
roared  in  rage.     Sometimes  the  Great   Wcco- 
digo  makes  himself  small  and  induces  the  ob- 
wary  warrior  or  hunter  to  follow  him;  hot  be 
who  does  so  never  returns.     He  is  raudi  taller 
than  the  tallest  wigwam  ever  built,  and  his  can 
stick  out  like  those  of  a  mountain  cat.    These 
he  uses  for  huntin^r  bags;  and  in  them  he  storcSb 
tor  the  time  tK-inp.  all  he  does  not  care  to  9A 
The  Great  Weendigo  is  supposed  to  be  esp^ 
ctally  tnnd  of  children  and  to  keep  a  supphr  ol 
them  constantly  in  his  great  ears.     SomeHflBO 
childrrn  thus  imprisoned  have  escaped  from  the 
Wemdi^o.    when    the   proper   magic   has  befB 
brought  lo  bear  upon  the  giant.     A  custcMiiary 
way  of  frightening  Algonquin  children  into  br- 

ing good  was  to  tell  them  the  Weendigo  wooU 
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catch  them  and  put  them  in  his  ears,  or  roast 
them  and  eat  them.  Numerous  mythical  folk- 

tales have  grovvn  up  about  the  Weendi^o,  many 
of  which  arc  imaginative  and  dramatic.  The 
Great  Weendigo  had  the  power  of  self -trans- 

formation ;  and  he  frequently  changed  his  form 
to  gain  his  ends.  The  Weendigo  was  firmly 
believed  in  from  the  Hudson  Bay  to  the  head 
of  Lake  Superior  and  throughout  all  the  Al- 

gonquin country  from  this  line  eastward. 

WSENIX,  Jan,  yan  va'niks^  the  Younger, 
Dutch  painter,  son  of  Jan  Baptist:  b.  Amster- 

dam, 1644;  d.  there.  20  Sept.  1719.  He  painted 
landscapes,  animals,  flowers  and  fruit,  but  ex- 

celled in  the  representation  of  dead  game  and 
hunting  scenes.  His  pictures  of  this  class  are 
unrivaled  by  any  productions  of  the  Dutch 
schools,  and  command  large  prices.  He  finished 
with  extreme  neatness,  and  exhibited  a  clear 
and  brilliant  coloring  and  a  wonderful  knowl- 

edge of  chiaroscuro. 

WEENIX,  Tan  Baptist,  Dutch  painter :  b. 
Amsterdam,  1621 ;  d.  Ter  May,  near  Utrecht, 
1660.  He  was  instructed  by  Abraham  Bloemart 
and  Nicolas  Mojert,  and  at  22  visited  Rome, 
where  he  acquired  a  reputation  bjr  his  Italian 
seaports  and  landscapes  with  architectural  ac- 

cessories. The  last  12  years  of  his  Hfe  were 
passed  in  Holland.  He  was  a  rapid  painter, 
having  been  known  to  finish  three  half-lenRth 
portraits  with  accessories  in  a  single  day,  and 
excelled  in  history,  portrait,  animal,  landscape 
and  marine  painting,  being  on  the  whole  most 
distinguished  in  the  last-named  department 
WEEPING  CROSS,  a  cross  of  stone  or 

wood,  erected  at  the  side  of  a  road,  at  which 
penitents  prayed  and  wept  for  their  sins.  Hence 
the  old  English  saying,  **To  return  by  weeping 
cross,*  that  is,  to  return  in  sorrow  from  some 
message  or  undertaking.  These  crosses  were 
removed  in  England  when  that  country  became 
Protestant,  and  the  saying  is  now  obsolete. 
WEEVER  (variant  of  weaver,  or  of  the 

obs.  wiver,  from  Lat.  vipera,  viper),  a  fish  of  the 
genus  Trachinus,  two  species  of  which  are  rec- 

ognized: T.  vipera,  five  to  six  inches  in  length, 
and  T.  draco,  10  to  12  inches.  Th^  possess 
sharp  opercular  and  dorsal  spines,  with  which 
they  can  inflict  a  painful  wound.  The  sting  is 
believed  not  to  be  poisonous,  but  it  is  very 
similar  to  that  of  the  sting- ray  (q.v.).  The 
name  weever  is  hence  apphed  to  any  of  the 
Trachinida, 

WEEVIL,  a  general  name  applied  not  only 
to  various  genera  of  adult  beetles  but  also  to 
their  larvae.  They  form  a  group  Rhyncho- 
Phora,  or  snout-beetles,  so  called  from  the  char- 

acteristic production  of  the  head  in  the  form  of 
a  prominent  snout,  bearing  the  elbowed  antennae 
at  the  sides  and  the  small  mouth  at  its  tip. 
There  are  several  families,  but  most  of  these 
bftttlcs  belong  to  the  Curculionidae,  which  is 
said  to  include  upward  of  600  genera  and 
^,000  species.  All  of  them  are  vegetarians  and 
the  larvae  are  little  white  or  yellow,  fat  footless 
grabs  which  mostly  live  within  the  tissues  of 
plants,  and  are  especiallv  de^ructive  to  nuts, 
seeds  and  fruits.  One  of  the  most  conspicuous 
and  harmful  is  cotton-boll  weevil  (Anthono- 
^^  grandis).  It  is  about  one-fifth  of  an  inch 
long  and  may  be  differentiated  from  related 
species  by  the  fact  that  the  tibiae  of  the  first 

pair  of  legs  are  provided  with  two  small  spines. 
Immediately  after  transforming  from  the  pupal 
state  the  color  is  reddish  but  some  time  ifter 

emergence  the  color  becomes  consi/'erable 
darker.  The  grub-like  larvae  are  considerably 
longer  than  the  adults,  strongly  curved,  white 
with  pale  yellowish  heads.  The  eggs  are  depos- 

ited in  punctures  made  by  means  of  the  beak  of 
the  female  weevil  in  the  buds  (called  squares) 
and  bolls.  The  larvae  devour  the  interior.  In- 

fested squares  practically  invariably  fall  to  the 
ground  but  bolls  always  remain  attached  to  the 
plant  In  the  case  of  the  squares,  of  course, 
the  fruit  is  ruined.  In  case  of  bolls  only  the 
infested  like  or  apartment  is  destroyed.  The 
life-cycle  is  completed  in  about  20  days  and 
there  is  an  inextricable  confusion  of  genera- 

tions. The  winter  is  passed  in  the  adult  stage, 
the  individuals  Hying  to  the  woods  or  seeking 
shelter  in  debris  around  or  inside  of  the  cotton 
fields. 

This  insect  probably  orig^ated  in  Central 
America.  It  was  introduced  into  the  United 
States  near  Brownsville,  Tex.,  about  1892. 
By  1895  it  became  established  as  a  serious  pest 
and  has  continued  to  spread  northward  and 
eastward.  It  has  now  extended  about  585 
miles  northward  from  Brownsville  and  to  a 
point  within  10  miles  of  the  Mississippi  River  in 
Louisiana.  Five  counties  in  southwestern  Ar- 

kansas have  also  become  invaded.  Efforts  to 

st2Ly  the  progress  of  the  weevil  have  been  un- 
availing, but  an  effective  method  of  mitigating 

its  damage  has  been  perfected.  The  methods 
of  destroying  or  controlling  recommended  by 
the  Department  of  Agriculture,  which  has  pub- 
Ushed  several  valuable  pamphlets  on  the  nat- 

ural history  and  injurious  work  of  this  insect, 
are  the  removal  of  the  plants  from  the  fields 
in  the  fall  when  there  is  no  prospect  of  any 
more  fruit  being  allowed  to  mature;  early 
planting,  the  use  of  early  maturing  varieties, 
the  application  of  fertilizers  and  intensive  culti- 
vation. 

The  grain-weevil  (Sitophilus  granarius)  is 
a  little  dark  red  beetle  about  an  eighth  of  an 
inch  long.  The  eggs  are  deposited  on  wheat 
after  it  is  stored,  and  the  larvae  burrow  therein, 
each  larva  inhabiting  a  single  grain.  The  rice- 
weevil  (S.  oryza)  destroys  rice  and  Indian- 
corn  in  a  like  fashion;  this  species  has  four 
red  spots  on  the  elytra  or  wing-covers.  An- 

other species  (CcUandra  palmarum)  infests 
palm-trees,  is  common  in  Guiana  and  attains 
a  length  of  two  inches,  the  larvae  burrowing 
in  the  pith  of  the  trees.  C.  sacchari  inhabits 
sugar-canes.  The  genus  Rhynchites,  of  which 
the  grape- weevil  (R.  bacchus)  is  an  example, 
has  the  head  broad  behind;  it  devastates 
the  growing  vines,  and  strips  them  of  their 
leaves.  The  plum  curculio  (Conatrachehts 
nenupkor)  causes  great  damage  to  plums, 
cherries  and  other  stone  fruits.  The  e^[gs 
are  laid  one  at  a  place  in  the  young,  forming 
fruit,  upon  the  flesh  of  which  the  larva  feeds, 
causing  it  to  drop  prematurely  or  to  become 
^%ormy.*  The  beetle  is  less  than  one-fifth 
of  an  inch  long  and  dark  brown  spotted  with 
black  and  yellow.  The  familiar  chestnut-worm 
is  the  larva  of  Bataninus  rectus,  remarkable 
for  the  great  length  of  the  snout,  which  ex- 

ceeds the  short  robust  body  and  which  is 
adapted   for  piercing  the  thick  burrs  of  the 
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young  chestnuts,  permitting  the  deposition  of 
an  egg  in  the  kernel.  Related  species  of  the 
Kemis  infest  other  nuts,  tjriually  trcuhlesome 
to  fruit-growers  are  the  species  of  Anthonomus, 
of  which  one  pretty  little  weevil  {A.  signaius) 
causes  great  damage  to  the  Sharpless  and  other 
staminatc  varieties  of  strawtierry.  This  species 
attacks  the  Howers,  and  the  larvse  feed  upon 
the  pollen.  Quite  different  in  its  hahits  is  the 

potato  weevil  or  potato-stalk  borer  (Tricho- 
haris  triHOtata)f  the  larva  of  which  bores  pas- 

sages in  the  stems  of  potatoes  and  wild  plants 
of  the  same  family.  The  clover-weevil  {PhytO" 
iwmus  punctatus)  has  Rreen  larvse,  which  differ 
from  all  of  the  foregoing  in  living  exposed  to 
the  air  and  light,  though  they  feed  chiefly  at 
night.  They  eat  the  leaves,  and  as  they  hiber- 
nuie  in  the  ground  and  l>egin  to  feed  almost 
as  soon  as  the  clover  sprouts  in  the  spring 
they  t>ecome  most  serious  pests.  The  adults 
are  nearly  a  third  of  an  inch  long,  thick-bodied 
and  short-snouted,  with  strongly  knobbed 
antenna:. 

To  the  family  Bruchida  belong  the  ex- 
tremely destructive  pea  and  t)ean  weevils,  which 

have  the  protoscis  short  and  curved  down  on 
the  breast  and  the  antennae  not  elbowed.  They 
are  small  beetles  with  stout  iKxiies  and  the 
swollen  alnlomen  otten  projecting  beyond  the 
lips  of  the  wing-covers.  Unlike  the  C«rfM- 
Iwnid^r,  which  l>econie  quiescent  and  assume 
an  appearance  of  death,  these  beetles  are  ex- 

tremely active  and  fiv  when  disturbed.  The 
larva  of  the  pea-weevil  {Bruchus  pisi)  damages 
peas,  the  eggs  Ijeing  laid  when  the  peas  are 
ripening.  They  destroy  much  of  the  substance 
of  the  grain,  lessen  its  germinating  power  and 
pupate  in  its  interior.  The  mature  insect  is 
black  marked  with  white  ̂ ts,  and  about  an 
eighth  of  an  inch  long.  The  B.  pisi  was  at 
one  time  so  destructive  in  North  America  that 
its  ravages  threatened  to  wholly  exterminate 
the  pea  crops.  Several  species  are  named 
corn-v»ccvils,  from  ihcir  destructive  effects  in 
granaries.  B.  granarius  also  attacks  peas,  and 
one  species  infests  the  cocoanut.  The  i3ean- 
wee\il  (B.  fabtr)  is  plain  brown  in  color  but 
otherwise  similar. 

Weevils  are  very  dithcult  to  control  on  ac- 
count of  their  small  size,  inconspicuousness 

and  the  fact  that  the  destructive  larvx  are  gen- 
erally l)e>'ond  the  effective  reach  of  insecticides. 

The  best  measures  consist  in  the  total  destruc- 
tion by  burning  of  all  infested  fruits,  nuts  or 

stems,  the  digging  or  plowing  in  the  late  fall 
of  the  ground  in  which  the  pupae  hibernate, 
and  in  the  case  of  the  pea  and  bean  weevils 
the  fumigation  with  cart  ion  l>isulphide  of  all 
infested  seed.  Consult  Harris  and  Flint,  *In- 
'iecis  Injurious  to  Vegetation'  (New  York 
i8H4);  Saunders,  Mnsects  Injurious  to  Fruits' 
(Philadelphia  18H3) ;  Smith,  *  Economic 
Kntomology'  (Philadelphia  1896);  and  special 
papers  published  numerously  by  the  United 
States  Department  of  .Agriculture  and  by  the 
experiment  stations  of  various  States. 

WEEYOT.    See  W  ishoskan. 

WEIDNER,  wid'ner.  Revere  Pranklm, 
American  Lutheran  theologian :  b.  Centre  Val- 

ley. Pa.,  22  Nov.  1831 ;  d.  Tangerine.  Fla..  5  Jan. 
HM5.  He  was  graduated  from  Muhlenberg  Col- 

lege.  Allentown.    Pa.,   in    1869.    from   the  Lu- 

theran Theological  Seminar^',  Philadc^ 
1873.  and  after  lieing  ordained  to  the 
was  pastor  at  Phillipshurg.  N.  J.,  1873 
at  Philadelphia  I878-K3.     He  was  prof 
Knglish,   history  and   logic  at   Mtihlei 
1875-77.    and    in    1882-91    was    profe 
dogmatics  and  exegesis  at   .'\ugiistaii: 
logical  Seminary,  Rock  Island,  III  In 

named  year  he  accepted  the  presidency' 
chair  of  dogmatic  theolog>'  at  the  Chx 
the  ran    Theological    Seminary.      He 
*Commentar>'  on  the  Gospel  of  Mark- 
<  Biblical    Theolog>'    of    the    Old    Tei 
(1886) ;  <AnnoUtions  on  the  General  ] 
(1897);   <Theologia;  or  the  Doctrine 
(1903);  <Studies  in  Exodus*  (19Q3).  e 

W  BIG  ALL,  Arthur  Edward 
Brome,  English  Efn-ptologist :  b.  20  X( 
He  studied  at  Wellington  College  and 
CVillege,  Oxford,  but  from  the  age  of 
engaged  in  archaeological  investigation, 
assistant  to  Petrie  at  Ahydos  in  1901- 
engaged  in  excavations  at  Sakkarah  i 
04;  and  excavated  the  mortuao'  tei Thothmes  III  at  Thebes  in  1905.  He 
pointed  inspector  of  antiquities  un 
Egyptian  government  in  1^5,  and  h 
oflTice  until  1914,  when  he  retired.  He 
gated  the  antiquites  of  Nubia  in 
later  explored  the  eastern  desert,  the 
Porphry  quarries.  Wady  Hamman 
Kassair;  and  in  1907-12  he  was  assoda: 
the  excavation  and  prcser\'ation  of  th 
of  the  nobles  of  Thel>es.  Upon  his  r 
London  after  his  retirement  m  1914  he 
interested  in  designing  stage  scei 
costumes,  in  which  vocation  he  has  a. 
siderable  success;  and  he  was  part  at 
the  play  *See-Saw'  (1916).  Author 
Report  on  the  Antiquities  of  Lower 
(1907);  <A  Catalogue  of  the  W< 
Balances  of  the  Cairo  Museum*  (at^ 
Guide  to  the  Antiquities  of  Upper 

(1910) ;  *The  Treasury'  of  Ancient 
(1910);  < History  of  Events  in  Egv] 
1798  to  1914>   (1915),  etc. 
WEIGAND,  ytgant.  August,  Be 

sician:  b.  Belgium;  d.  Oswego.  S.  \.. 
1904.     He  liegan  his  musical  career  as 
of  Saint  Giles'  Church.  Liege,  and  subs 
long   presided   at    the   organ   of    the 
New     South     Wales,     town-hall,     th 
largest      instrument      in      the      wor 
achievements      as     organist      and     >. 
won      for     him      a     professorship 
Royal  Conservatoire  at  Liege.    He 
United  States  in  1903.  gave  numerous  < 
opened  the  large  organ  at  Brown  U 
and  was  appointed  to  open  the  grand  * 
the     Louisiana     Purchase     Expositio 
Louis,  in  June  1904.    In  a  dozen  year^ 
throughout   Europe  more  than   1,800  < 
He  was  the   recipient  of   various  disi 
and     was     generally     known     as     C 
Wcigand. 
WEIGHING  MACHINES,  mecha 

\ices    for  ascertaining  the  weight   of 
It  is  to  lie  undor«»ioo(l.  howe\er,  that 
ment  thus  determined  is  a  relative  \*ala 
entirely  independent   of   the  magnitudl 
force  of  gravity  or  ihe  tendency  of  a 
fall.    It   is   measured  at   sea-le\-e]  an^ 
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sr  of  the  earth.    For  example,  the 
vity  decreases  with  elevation,  but 
unit  of  weight  such  as  a  ̂ ipound* 

it  the  top  as  it  is  at  the  foot  of  a 
1  the  usual  method  of  determining 
tiis  character,  a  *unit  of  weight* 
:ed,  and  then  a  *set  of  weights^ 
!h  of  which  represents  a  certain 
i    nunnber    of    the    units.      With 
aid  of  a  machine  so  constructed 

ible  of  establishing  an  equilibrium 
number  of  the  weights  and  the 
weighed,  the  ratio  of  the  weight 
e  to  that  of  the  adopted  unit  is 
Such  machines  may  be  conven- 
d  in  three  general  classes  — 
balances,  ̂ ^unequal  armed**  bal- 

•spring®  balances, 
aed  balances  are  represented  by 
:orms  of  'scale-beams,*  in  whicn 
s  hang  below  the  beam,  and  the 
5s*  in  which  the  scale-pans  are 
am,  both  forms  operating  by  ad- 
jquilibrium  between  a  known  and 
weight.  Unequal  armed  balances 
ed  by  those  consi-sting  of  a  single 
I  those  formed  by  comfbinations  of 
rd  levers  and  steelyards,  such  as 
es  and  weighbridges,  in  which  a 
weight  at  one  end  of  a  beam 

es  a  heavy  unknown  weight  at  the 
pring  balances  operate  on  the  prin- 
len  a  helix  is  subjected  to  a  ten- 
)unt  of  elongation  increases  pro- 
ith  the  increase  in  the  force  of 
he  simplest  form,  it  consists  of  a 
:  of  hard  steel  of  a  high  elastic 
nmonrly  used  it  is  suspended  from 
by  a  hook  at  its  upper  end.  while 
1  is  bent  into  a  hook,  wnich  is 
nother  hook  to  which  the  article 
i  is  attached.    An  index  attached 
and  moving  along  the  face  of  a 

ite  indicates   the  amount  of  ten- 
s  of  the  adopted  unit  of  weight 
nee  is  so  arranged  that  the  axis 

is   always   a  plumb   line,   under 
rest,  and  is  capable  of  weighing 

mt  within  the  elastic  limit  of  the 
capacity  of  such  'balances  is  gen- 
and    they   are    extensively    used 
for  other  purposes  where  a  high 
uracy  such  as  may  be  obtained  by 
s  is  not  required.  On  the  other 
ious  forms  of  dynamometers  em- 
igistering  the  pull  of  locomotives 
m  enormous  capacities.  In  this 
e  ̂ 'torsion  balance^*  may  be  con- 
itioned,  although  in  reality  it  is  a 
jrally  used  for  the  purpose  of 
'izontal  forces,  rather  than  weights 
>tood.  In  its  simplest  form  it  con- 
m,  supported  by  a  wire  stretched 
which  passes  through  its  centre 
Vhen  twisted  by  the  application  of 
le  beam,  the  elasticity  of  the  wire 
played  by  the  weight  of  the  beam 
•y  balance.  For  measuring  hori- 
ons*  caused  by  electric,  magnetic, 
rces,  the  wire  is  stretched  verti- 

rms  of  weighing  machines  of  the 
ype  with  small  capacities,  such  as -U 

counter-scales,  chemical  and  assay  balances,  etc, 
see  Balance. 

The  majority  of  the  machines  of  large  ca- 
pacity known  as  'platform-scales,*  used  for 

weip:hing  heavy  loads  such  as  carts  loaded  with 
gram,  hay,  coal,  building  materials,  etc.,  oper- 

ate on  the  principle  of  the  lever,  and  belong  to 
the  class  designated  as  unequal-armed  balances. 
They  are  sometimes  arranged  as  'decimal  bal- 

ances,* the  ratio  between  the  small  known 
weight  on  the  weighing  beam  and  the  unknown 
weight  on  the  platform  or  bridge  being  indi- 

cated in  multiples  of  10.  Such  a  balance  con- 
sists of  a  lever  (ab),  suspended  at  (h),  and 

connected  by  the  rod  (o),  with  two  levers  (r) 
and  (s),  hinged  at  (t)  and  (u),  respectively. 
A  platform  (p),  resting  by  means  of  standards 
upon  the  levers  (r)  ancl  (s),  accommodates 
the  load  which  is  counterbalanced  oh  the  long 
arm  of  the  weighing  beam  or  lever  (ab),  by  a 
sliding  weight —  (w).  When  a  load  is  placed 
upon   the  platform    (p),   the  levers    (r)    and 

Decimal  Balance. 

(s),  are  depressed,  and  exert  a  downward  pull 
on  the  short  arm  of  the  weighing  beam  through 
the  rod  (o),  with  a  consequent  lifting  of  the 
lon^f  arm.  This  pull  is  counterbalanced  by 
sliding  the  weight  (w)  along  the  long  arm 
until  it  is  brought  into  a  horizontal  position. 
The  weighing  beam  being  graduated  with  an 
adopted  tulit  of  weight  ana  fractions  thereof 
(usually  potmds),  the  weight  of  the  load  on  the 
platform  is  ascertained  by  a  simple  direct  read- 

ing of  the  graduated  scale.  In  the  smaUer 
scales,  the  weight  (w)  equals  one  pound,  and 
counterbalances  a  load  of  100  pounds  upon  the 
platform,  but  it  is  evident,  that  by  varying  the 
number  of  levers  and  the  relative  lengths  of 
their  arms,  any  desired  ratio  between  the  load 
and  the  counter  weight  may  be  readily  obtained. 
In  scales  used  for  weighing  loaded  wagons  and 
cars,  the  ratio  varies  from  one  to  500,  or  one 
to  1,000.  Cattle  scales  are  capable  of  weighing 
from  10  to  200  head  of  cattle  at  a  single  opera- 

tion, and  the  capacity  of  grain  scales  ranges 
upward  of  500  bushels,  while  the  large  iron 
and  steel  manufacturing  plants  and  gun  shops 
employ  machines  with  capacities  exceeding  100,- 
000  pounds.  The  machine  at  Watervliet  Ar- 

senal, Watervliet,^  N.  Y.,  used  for  weighing 
guns,  has  a  capacity  of  300,000  pounds. 

With  the  advent  of  the  automobile  and  its 
far  greater  capacity  of  burden  the  platform- 
scales  formerly  used  to  weigh  loads  drawn  by 
horses  have  become  obsolete,  and  with  the  re- 
builcHng  of  such  weighing  machines  automatic 
recording  devices  have  been  added,  so  that  a 
modern  scales  of  this  class  will  weigh  a  load 
of   coal   approximating   five   tons    within    the 
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limit  of  error  of  three  ounces,  and  print  the 
correct  weight  upon  a  tape  without  the  services 
of  anv  attendant. 

Seff-dischargin^  ̂ alcs  are  also  much  in  use 
for  measuriuK  units  of  weight;  as  for  instance 
the  filling  of  packages  of  commodities,  as  coffee, 
soger,  flour,  cereals,  etc.  The  same  idea  is  em- 

bodied in  receiving  scales  in  large  estai)lish- 
mcnts,  where  coal,  feed-water,  sand,  cement, 
ore,  crushed  stone,  etc.,  are  weighed  as  de- 

livered, the  receiving  hopper  discharging  when 
the  weight  eouals  one  ton,  100  pounds,  or  any 
other  desired  amount. 

Railroad  or  track-scales  are  of  prodigious 
size  and  capacity.  The  largest  of  this  type  in 
the  world  is  a  ̂ 'suspended-platform*  scales  in 
the  West  Albany  yard  of  the  New  York  Cen- 

tral Railroad.  The  weighing  rail  is  90  feet 
long,  and  the  capacity  is  825  tons. 

A  new  idea  in  heavy-work  scale  construction 
is  known  as  the  flexurc-plalc  scale.  In  this 
t>'pc  thin  plate  fulcrums  of  chrome-vanadium- 
stcel  take  the  place  of  the  usual  knife-edge 
pivots.  They  operate  by  bending  instead  of 
frictional  movement  on  bearings.  They  have 
been  found  of  most  dependable  accuracy  and 
unequalcd  endurance,  being  unaffected  by 
dampness  or  changes  of  temperature,  and  thus 
entirely  free  from  the  variations  common  to 
the  ordinary  track-scales. 

The  conveyor  scale  weighs  material  as  it 
passes  on  a  conveyor  belt  making  use  of  elec- 

tricity instead  of  weights  for  the  recording. 
The  belt  is  so  arranged  in  reference  to  the 
weighing  apparatus  that  the  full  belt  is  weighed 
against  the  empty  return  belt.  A  vertical  plun- 

ger in  a  tube  partly  filled  with  mercury  rises 
and  falls  in  the  tube  according  to  the  weight  of 
material  passing.  The  moving  mercury  brings 
more  contact  points  into  action  the  greater  the 

thrust  of  the  plunger,  and  the  var>*ing  cur- 
rent makes  its  record  automatically  on  a  travel- 

itlg  tape.  A  standard  comparison  of  amperes 
per  hour  and  tons  per  hour  gives  the  figure 
by  which  the  weight  is  readily  computed. 

The  computing  scale  is  a  machine  which 
carries  an  attachment  for  indicating  a  certain 
limited  range  of  prices.  Usually  it  carries  a 
cylinder  covered  with  a  paper  roll  ruled  in 
many  different  proportions,  each  ruling  indic- 

ative of  a  certain  price  unit.  The  cylinder 
turns  with  the  weight,  thus  showing  the  cost 
at  several  different  prices  per  pound. 

The  difficulty  of  exactitude  in  weighing  is 

recognized  and  a  legal  "tolerance,*  as  it  is 
called,  is  permitted,  witliin  which  no  one  can 
be  accused  of  dishonesty  or  fraud.  These  tol- 

erances are  as  follows :  On  counterpoise  scales, 
one  grain  on  one-fourth  ounce;  two  grains  on 
one  oimce;  10  grains  on  10  ounces;  10  grains 
on  one  pound;  40  grains  on  10  pounds;  100 
grains  on  50  pounds.  On  platform  scales  one 
ounce  is  allowed  on  50  pounds ;  one  pound  on  800 
pounds;  two  pounds  on  one  ton.  On  railroad 
oi  track-scales  the  permissible  error  is  four 
pounds  per  ton. 

WEIGHT     THERMOMETER.      See 
Thfkmomktfr 

WEIGHTS  AND  MEASURES.  Weights 
and  measures  are  fimdamental  necessities  uf 
commerce,  industry  and  science.  Measurement 
is  required  in  the  exploration  of  lands  and 
waterways,  in  their  location  and  transfer,  in  the 

work  of  construction  of  tmilding^,  bridges, 
railroads  and  other  engineering  works,  in  the 
manufacture  of  foods,  in  the  preparation  ot 
compounds  and  in  the  purchase,  shaping  and 
sale  of  materials.  Weights  and  measures  are 
essential  to  all  barter  of  goods.  Here,  the  ac- 

curacy may  range  from  the  "heap*  or  "pile* 
of  ancient  times  to  the  one  one-hundredth  uf  a 
cent  used  in  cotton  and  spelter  Quotations  *an 
change,^*  estimates  of  value  which  we  call 
prices  l)eing  based  on  a  specified  weight  of 
gold.  Weights  and  measures  are  essential  in 
all  construction  whether  the  precision  fie  the 
^rule  of  thumb,®  or  the  millionth  of  an  inch  in 
optical  work,  or  the  one-ten-thousandth  of  an 
inch  in  the  manufacture  of  fine  machincr>'.  The 
pharmacist  with  his  weights  compounds  the 
prescriptions  which  mean  health  and  life  to  the 
sick.  In  the  extractive  and  compounding  m- 
dustries,  weights  and  measures  are  used  to  de- 

termine the  essential  proportions  in  analyses 

and  compounds,  and  precision  is  the  main  con- dition of  reproducibility  of  results.  Likewise 
the  manufacturer  must  accurately  weigh,  meas- 

ure and  test  his  materials  to  secure  perfect 
construction.  Surveying  and  navigation  would 
be  very  primitive  were  it  not  for  the  rigorous 
measurements  of  base  lines,  accurate  triangu- 
lation,  precise  leveling,  including  even  such 
delicate  measurements  as  the  variation  of  lati- 

tude. Weights  and  measurements  will  in  fact 

be  found  necessary  in  the  discovery-  and  in  the statement  of  industrial  and  scientific  facts  of 
all  kinds.  The  birth  of  the  exact  sciences  was 
coincident  with  the  development  and  applicatioo 
of  quantitative  measurements  to  the  phenomena 
of  nature,  and  the  rapid  growth  of  modem 
science  has  since  been  parallel  with  that  of  pre- 

cision. James  Watt  was  one  of  the  earliest  to 
suggest  international  standards  which  would 
enable  scientific  results  when  published  in  terms 
of  such  standards  to  be  intelligible  and  repro- 

ducible the  world  over.  Precise  and  uniform 
standards  made  possible  the  interchangeability 
of  parts  in  machinery,  first  practically  applied 
by  Eli  Whitney  and  to-day  one  of  the  most  iin* 
portant  i)rinciples  in  manufacturing. 

Classification. —  Weights  and  measures  or- 
dinarily include  those  defining  length,  area,  vol- 

ume, capacity  and  weight  These  are  relativeb' 
the  most  important  measures  used  by  man. 
However,  within  the  last  half  centur>'  when 
such  products  as  power,  electric  current,  heat, 
light,  refrigeration  and  ser\'ices  or  other  kinds 
have  entered  the  world's  markets  as  commodi- 

ties for  manufacture,  purchase  and  sale  —  the 
scope  of  weights  and  measures  has  widened  to 
include  units  used  in  the  measurement  of  Te- 

locity, pressure,  cncrg>',  electricity,  tempera- 
ture and  illumination.  Technical  requirements 

also  resulted  in  a  scries  of  compound  units  sodi 
as  the  knot,  a  unit  of  speed  for  vessels  of  one 

minute  of  the  earth's  circumference  per  hour: 
the  ton-mile  used  in  transportatir>n  rates  and 
statistics;  the  foot-pound,  a  unit  of  enerey;  the 
d>'ne,  the  international  unit  of  force  and  other 
units  of  the  centimetre-gram-sccond  system  of 
scientific  nnit<;  in  use  throughout  the  world 
Such  romp^nind  units  arc  multiplying  ̂ P^^ 
with  the  trcbniral  needs,  and  have  proven  of  tn- 
cstimablc  value  and  economy  by  the  facility  and 
precision  which  they  alTord  in  conve>'ing  exact 
f^iiantitative  results  of  experiment  and  observa- 

tion.   With  advancing  needs  the  units  of 
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and  measure  have  extended  to  microscopic  and 
to  telescopic  dimensions.  The  millimicron  of  the 
physicist  and  the  still  smaller  Angstroem  unit 
of  which  it  requires  254,000,500  to  make  one 
inch,  are  used  in  spectrum  analysis  for  measur- 

ing the  dimensions  of  light  waves,  while  on  the 
other   hand   the   *^earth*s  orbit*    (meaning  the 
mean  radius  of  the  orbit)   is  used  by  astron- 

omers in  measuring  stellar  distances.    In  addi- 
tion, the  ® light-year*  is  used  for  the  greatest 

distances,    this  unit   being   the  distance  which 
light  traverses  in  one  year,  or  about  6,000,000,- 
000,000   miles.     With   the  extension  and   divi- 

sion in  size  of  units«  the  lands  of  instrtunents 
utilized  and  methods  of  application  of  the  units 
tb^selves  have  multiplied.    Almost  every  oc- 

cupation has  its  particular  units,  its  methods  of 
making  measurements  and  its  special  measuring 
instruments.     A  few  of  the  tnousands  of  the 
latter  may  be  cited,  such  as  the  common  desk 

rulers,  carpenter's  folding  rules,  draughtsman's 
scales,   surveyor's  chains,  engineer's  tapes  and 
level    rods,   lumberman's   log   rules  and  board 
measures,  the  merchant's  yard  stick,  the  tailor's 
tape,  the  shoe,  glove  and  hat-measures,  machin- 

ist's  scales,   measuring  bars,  micrometers,  mi- 
crometer   calipers,    limit    gauges    of    ring   and 

plug  types,  end  and  line  standards  of  precision. 
In  measuring  volume  we  have  the  standard  ca« 
pacity  measures,  milk  measures,  beer  measures, 
wooden  dry  measures,  a  vast  variety  of  stand- 

ard Hasks,   glass   graduates   such  as   burettes, 
pipettes  and  other  volumetric  apparatus  of  the 
druggist,    physicist    and   chemist,    the   gauging 
rods  for  casks  and  cargoes,  gasometers  reading 
in  cubic  feet,  tanks  and  reservoirs  with  gradu- 

ated   scales    reading    volumes    directly.      For 
weighing,   we  have  even-balance  scales,  steel- 
>'ards,    platform    scales,    spring    balances,    all 
ranging  from  the  most  delicate  analytical  bal- 

ances to  the  master  scales  for  weighing  canal 
boats  and  railway  trains.    Scales  are  especially 
designed    for   every  particular  need,   and   the 
countless  varieties  attest  the  high  state  of  the 
art  of  weighing  and  its  great  importance  in  in- dustrial and  scientific  work.    Such  instruments 
have  multiplied  in  form  and  number  and  the 
demand  for  them  has  grown  so  rapidly  that  the 
manufacture  of  weights,  measures  and  meas- 

uring   instruments    forms    in    itself    a    whole 
group  of  industries. 

With  the  development  of  units  of  measure 
of  the  order  of  inter-molecular  distances  on  the 
one  hand  and  of  almost  interstellar  distances  on 
the  other,  and  the  multiplication  of  kinds  of  in- 

struments used  in  measurement  has  come  the 
invention  of  a  large  variety  of  measuring  ap- 

pliances which  automatically  indicate  the  result 
upon  a  scale.  Of  this  class  are  thermometers, 
spring  balances,  aneroid  barometers,  pressure 
gauees,  speedometers  and  indicating  meters  of 
all  kinds.  Computing  scales  not  only  indicate 
the  weight  but  show  the  computed  total  price 
of  the  article  at  several  prices  per  pound. 
Many  of  this  class  of  instruments  also  make 
continuous  record  of  the  measurements  show- 

ing by  a  curve  the  values  at  successive  moments 
of  time.  Of  this  type  are  the  automatic  record- 

ing instruments  used  to  record  temperature,  air 
pressure,  sunshine,  rainfall,  electrical  quanti- 

ties as  well  as  tide  recorders,  anemometers  and 
ntany  others.  Equally  interesting  are  those 
measuring  instruments  like  dividing  engines, 
trip  scales  or  trip  measures  which  besides  meas- 

uring definite  lengths,  weights  or  quantities  au- 
tomatically perform  certain  operations,  such  as 

graduating  a  scale,  delivering  or  tipping  a  cer- 
tain weight  of  grain,  or  delivering  certain  vol- 

umes of  liquids.  Qosely  related  are  those  de- 
vices which  integrate  quantities  delivered  or 

magnitudes  measured,  such  as  the  small  map 
wheels  which  measure  distances  on  maps,  or  the 
planimeters  which  measure  areas  within  irregu- 

lar contours,  and  all  forms  of  gas  and  water 
meters,  integrating  rain  gauges,  integrating 
watt  meters  for  measuring  electric  power  con- 

sumed. These  instruments  usually  indicate  on 
a  dial  the  total  number  of  units  measured  since 
the  last  zero  setting. 

Metrology. —  Many  sciences  and  industries 
have  given  the  science  of  metrology  their  best 
thought  and  labors.  Chemistry  opened  up  new 
chapters  in  the  science  of  the  refractory  metals, 
developing  iridium  and  platinum  of  purity 
requisite  for  the  world's  fundamental  standards 
of  mass  and  length,  producing  in  conjunction 
with  tnetallurgy  the  remarkable  nickel-steel 
alloy  *invar*  (^i^*)*  ̂ siving  practically  a  zero temperature  coemcient  of  expansion;  the  alloy 
manganin  free  from  temperature  coefficient  for 
electrical  resistance;  Jena  glass,  a  material  for 
measuring  flasks  and  thermometer  bulbs  which 
practically  eliminates  temperature  disturbances. 
To  optics  and  the  glass  industry  we  are  in- 

debted for  the  microscopes,  telescopes,  polari- 
scopes  and  other  optical  instruments  which 
form  essential  parts  of  modem  measuring  ap- 

paratus. Optical  methods  based  upon  the  in- 
terference of  light  waves  have  made  possible  the 

detection  of  changes  of  dimension  tar  beyond 
the  power  of  the  microscope  to  detect.  By  such 
methods  plane  glass  surfaces  are  produced  hav- 

ing errors  of  less  than  a  millionth  of  an  inch, 
and  in  the  interferometer  is  provided  the  most 
delicate  and  senstive  length-measuring  instru- 

ment known  to  man.  Metallurgy  and  engineer- 
ing have  developed  methods  ot  fusing,  casting 

and  tempering  materials  to  be  used  in  measur- 
ing apparatus,  and  have  developed  the  accurate 

machining  of  such  instruments.  Astronomy  has 
given  the  precision  measurements  of  time,  the 
^second^  being  the  unit  of  time  in  the  interna- 

tional C.  G.  S.  system  of  units.  Mathematics 
has  devoted  a  large  section  of  its  science  to  the 
theory  of  observations  and  added  rigor  in  their 
adjustment,  and  in  the  elimination  of  accidental 
errors,  and  by  developing  the  theoretical  side  of 
precision  measurements  has  rendered  the  great- 

est service  to  metrology. 
Unit  Standards.— The  standards  of  length 

and  mass  are  fundamental.  From  these  and 
the  unit  of  titne  practically  all  other  standards 
are^  derived,  either  directly  or  indirectly.  The 
derived  standards  include  those  used  in  the 
measurement  of  volume,  densitjr,  capacity,  ve- 

locity, pressure,  energy,  electricity,  tempera- 
ture,, illumination  and  the  like.  The  production 

of  copies,  multiples  and  subdivisions  of  the  fun- 
damental standards,  the  construction  of  the  de- 

rived standards,  and  the  comparison  of 
the  standards  used  in  scientific  work,  manu- 

facturing and  commerce  with  the  fundamental 
or  derived  standards  of  the  government  are 
functions  of  the  Bureau  of  Standards  in  the 
United  States  and  of  similar  bureaus  in  other 
countries.  In  the  United  States  the  standard 
of  the  weights  and  measures  of  trade  is  main- 

tained through  the  State,  county  and  city  sealers 
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of  wei^ts  ami  measures  with  an  efficiency  de- 

pendent upon  local  administration.  F^or  more 
precise  purposes,  however,  uniformity  and  pre- 

cision are  attained  and  maintained  only  hy  reg- 
ular reference  of  the  local  standards  to  the  fun- 

damental standards  of  the  government,  at  the 
Bureau  of  Standards  in  Washing^ton. 

The  units  of  weight  and  measure  in  the 
Utiited  States  are  practically  those  used  in  the 
colonies  prior  to  the  formation  of  our  govern- 

ment. While  Congress  has  never  definitely 
authorized  the  weights  and  measures  in  com- 

mon use,  it  has  sanctioned  their  use  by  its  act 
of  14  June  1836,  providing  that  accurate  copies 
of  the  yard,  pound,  etc.,  t)e  furnished  as  stand- 

ards to  each  State  of  the  Union.  The  consti- 
tutional power  ̂ to  fix  the  standard  of  weights 

and  measures,"  vested  in  Congress  (I.  3,  H  5, 
L'nite<I  States  Constitution)  has  rarely  been  ex- ercised, so  that  legislation  on  weights  and 
measures  has  been  confined  to  the  individual 
States,  and  in  this  manner  numerous  differ- 

ences in  usage  have  grown  up  in  the  several 
States,  although  the  same  general  system  of 
weights  and  measures  prevails  throughout  the 
country.  The  customary  units  of  length  arc  de- 

fined by  reference  to  the  yard.  The  yard  itself 
was  formerly  defined  as  the  length  of  a  certain 
brass  bar,  the  standard  yard,  kept  at  the  Office 
of  Standard  Weights  and  Measures  iti  Wash- 

ington. Since  1893  the  yard  is  defined  in  terms 
oi  the  international  metre.  The  yard  appears 
to  have  l)ecn  a  unit  of  length  in  England  since 
very  early  times.  The  name  signified  in  Old 
English  and  in  Anglo-Saxon  (gyrd)  a  rod  or 
stick.  A  standard  bronze  yard  of  1496  still  ex- 

ists in  England,  having  been  used  for  the  veri- 
fication of  other  yards  until  1588,  when  a  new 

standard  was  made  which  is  also  in  existence 

to-day.  This  j'ard,  known  as  the  Winchester 
standard,  was  the  legal  standard  in  England 
until  1824,  when  new  standards,  the  imperial 
standards,  were  authorized. 

When  the  Coast  Survey  was  organized  it 
was  found  necessary  to  liave  a  definite  standard 
ot  length,  and  an  82-inch  bar  was  secured  from 
the  instrument  maker,  Troughton,  of  London. 

This  bar  was  nearly  a  copy  of  Troughton's 
scale,  and  had  not  l>een  compared  with  the  Brit- 

ish standard  yard,  but  the  distance  between  the 
27th  and  63d  inch  marks  on  the  bar  was  taken 
as  representing  the  standard  yard,  and  was 
made  the  basis  of  the  standards  sent  out  in  ac- 

cordance with  the  act  of  Congress  of  1836.  In 
1^34  the  British  inipirial  yard  was  destroyed 
by  fire  and  when  a  new  standard  had  been  pre- 

pared, copies  of  it  were  made,  two  of  which 
V.  ere  presented  to  the  United  Stales  in  1856. 
Tin  >c  copies  were  compared  with  the  Trough- 
t.  n  scale,  and  the  latter  was  found  to  be  0.00083 
inch  longer  than  the  new  imperial  vard  at  the 

standard  temperature  of  62"  F".  One  of  the («  pios  was  then  accepted  as  standard  by  the 
United  Sfatis  OtVice  of  Standard  Weights 
ainl  Measures  in  place  of  the  Troughton  scale. 
This  ciipy  uf  the  imiKrial  yard  was  the  stand- 
aril  on  which  all  niea>uremcnts  of  lenjitli  in 

the  I'nited  States  were  thereafter  based  until 
1S*M.  whin  the  yard  was  defined  in  terms  of  the 
in'ernatiiitKil  prototype  m«tro.  The  matter  had 
l»cen  left  entirely  t«»  the  Treasury  IVpartment. 
which  liaii  ."niopied  difTerent  yanU  from  time  to 
time,  assumed  t"  be  espial  i«j  the  British  im- 

perial >-ard. 

The  copies  of  the  imperial  yar 
noticeable  changes  relative  to  \ 
when  subsequently  compared,  and  t 
l>elief  that  the  imperial  vard  itself 
stant.  Shortly  after  the  arrival 
tional  prototype  metre,  a  careful  i 
of  the  relation  of  the  imperial  ya 
temational  metre  at  the  Office 
Weights  and  Measures  showed  t! 
tion  differed  from  that  legalized  ir 
than  the  uncertainty  of  the  comps 
was  decided  to  adopt  the  metre  a 
mental  standard  of  length  and  t 
\-ard  in  terms  of  it.  Not  only  is  i 
of  the  length  of  the  imperial  yz 
but  in  addition  the  lines,  whic 
1-1000  of  an  inch  wide,  are  muc 
for  present  requirements.  On  the 
the  international  metre  and  its  copi 
rigorous  requirements  of  moden 
The  kilogram  was  also  declared  u 
damental  standard  of  weight, 
standards  of  the  United  States  a 
independent  of  the  British  stand 
part  differ  from  them.  The  preva! 
the  weights  and  measures  in  com 
identical  with  the  British  imperii 
therefore,  erroneous.  The  United 
is  slightly  longer  than  the  imper 
this  inequality  extends  to  all  of  it! 
and  multiples.  The  present  matei 
of  the  United  States  are  the  natio 
metre  No.  27  and  the  national  pr 
gram  No.  20,  received  by  the  Pre 
United  States  on  2  Jan.  1890.  T 
curate  copies  of  tKe  intemation 
metre  and  kilogram  which  are  the 
standards  of  length  and  weight 
the  entire  world.  The  latter  stand 
served  at  the  Internationa]  Bureat 
and  Measures  in  accordance  with 
tional  Metric  Convention  of  1875, 
by  the  leading  countries  of  the  y 
countries  jointly  maintain  and  dir 
of  this  bureau  through  official  n 
forming  an  interiiational  committ 
of  eminent  scientific  men. 

The  units  of  length  and  the  dei 
area,  volume  and  capacity  are  deri 
international  metre  in  the  ratio  c 

30.37  inches  (Law  of  28  July  1866) 

the  Office  of  Standard  \\'eights  a and  the  Bureau  of  Standards  whic 
that  office  have  used  the 
1  yard  =  3600/3937  metre  (by  on 
5  .-Xpril  1893).  This  action  fixed  t 
asmuch  as  the  reference  standard 
feet  and  unalterable  as  human  skil 
them.  Besides  the  yard,  the  uni 
most  universally  employed  in 
States  at  the  present  time  are  the  i 
mile. 

The  **inch»  is  the  1-36  part  of 
like  it  has  been  in  use  since  ancieti 
name  (derived  from  the  Latin  i#* 
the  12th  part)  occurs  in  Ang 
the  form  of  ynce.  It  probahl 
only  as  a  convenient  sul»divi<iion 
Lengths  sh(»rter  than  one  inch  a 
expressed  in  fraction*;  of  an  inch. 
o(ls  (jf  subdiviMon  are  in  common 
builders  and  wood-workers  it  is  ■ 
use  the  binary  siihdivisions.  half  qt 
etc.,   but   machinists  a]<o  divide  t 
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tenths,  hundredths  and  thousandths.  The  inch 

is  usually  denoted  by  the  symbol  '[;  but  bot- 
anists use  the  symbol  '  for  the  inch.  The 

•miner's  inch*  is  a  rather  vague  unit  for  the 
flow  of  water  varying  from  1J6  to  1.73  cubic 
feet  per  minute,  and  is  the  flow  of  water 
through  a  single  square  inch  of  oriflce  under 
varjring  heads  of  water.  The  "inch  or  gauge 
of  cream*  is  fixed  by  Iowa  statute  as  equal  to 
one-half  gallon. 

The  *foot*  is  legally  defined  as  one-third  of 
the  yard  or  12  inches.  As  its  name  implies  it 
was  probably  based  on  the  length  of  the  human 
foot.  Almost  every  nation,  ancient  and  modern, . 
has  had  a  unit  called  the  "foot,*  its  value  differ- 

ing somewhat,  as  mig^t  be  expected  with  a  unit 
of  so  crude  an  origin.  Most  countries,  how* 
ever,  have  now  adopted  the  metric  system,  the 
foot  being  discarded  as  an  oflicial  measure, 
though  universallv  used  in  English  countries. 
Lengths  shorter  than  one  foot  are  usually  ex- 

pressed in  inches  and  fractions  of  an  inch,  but 
among  surveyors  and  civil  engineers  it  is  quite 
common  to  use  decimal  fractions  of  the  foot. 

The  foot  is  generally  denoted  by  the  symbol  ', 
but  botanists  use  the  symbol  °  to  denote  feet. Some  artisans  use  the  foot  and  the  inch  but 
not  the  yard,  others  the  yard  and  its  binary  di- 

visions, but  not  the  foot  or  inch.  Thus  the  foot 
and  inch  are  used  to  the  exclusion  of  the  yard 
in  building,  while  the  yard  and  its  binary  sub- divisions to  the  exclusion  of  the  foot  and  inch 
in  measuring  cloth. 

The  ̂ statute*  or  'land  mile*  is  the  unit  most 
commonly  used  for  longer  distances  and  is  equal 
to  5,2^  feet.  The  name  is  from  the  Latin 
mille  passuum,  1,000  paces,  the  Roman  pace 
being  a  double  step  and  consequently  about  five 
feet  in  length.  This  mile  was  used  by  the 
Anglo-Saxons.  Almost  every  European  nation 
has  had  a  unit  called  the  "mile*  but  widelv  at 
variance  with  one  another,  ranging  from  about 
two-thirds  of  the  United  States  mfle  (Holland) 
up  to  seven  United  States  miles  (Norway). 
The  old  British  statute  mile  was  about  300  feet 
shorter  than  the  United  States  mile  but  now  is 
the  same. 

The  following  units  of  leng^th  are  used  in 
special  work  and  are  arran^^ed  in  the  order  of 
tndr  magnitude.  Metric  units  are  not  included, 
as  they  are  for  the  most  part  official  only,  and 
not  generally  in  use  in  commercial  and  indus- 

trial life.    See  Metric  System. 
Mil  (.001  inch)  is  used  in  electrical  work, 

especially  in  indicating  the  cross  section  of 
wires. 

The  point  (1-72  inch)  is  used  in  designating 
the  sizes  of  type,  the  point  system  designating 
the  sizes  of  tjrpe  by  the  number  of  seventy-sec- 

onds of  an  inch  height  of  the  type  face.  The 
em  is  a  unit  of  measure  used  in  composition 
and  varies  with  the  size  of  the  type,  usually 
being  considered  as  the  square  of  the  face 
hd^t 

The  line  (1-12  inch)  is  little  used,  mechanics 
preferring  to  divide  the  inch  into  tenths,  hun- 

dredths and  thousandths.  It  is  used  bv  printers 
and  by  botanists,  the  latter  denoting  the  line  by 

the  symbol  ".  The  line  ̂ button  measure**  is 1-40  inch  as  defined  in  the  tariff  act. 
The  barleycorn  (one-third  inch)  is  an  old 

anit  still  surviving  in  shoemakers  shoe  sizes, 
these  being  graded  by  thirds  of  an  inch  or  bar- 

leycorns, in  a  system  of  13s. 

Four  units  based  upon  the  ̂ and'  are  some- 
times used.  These  are  the  nail  (two  and  one- 

fourth  inches)  for  measuring  cloth,  originally 
the  distance  from  the  end  of  the  thumb  nail  to 

the  joint  at  the  base  of  the  thumb,  and  later 
fixed  as  1-16  yard;  the  palm  (three  inches) 
includes  the  breadth  of  the  hand  exclusive  of 
the  thumb;  the  hand  (four  inches),  originally 
the  breadth  of  the  palm,  is  used  in  measuring 
horses  and  is  almost  exactly  one  decimetre ;  the 
finger  (four  and  one-half  inches)  is  about  the 
length  of  the  middle  finger  and  is  only  used  as 
a  rough  unit  in  cloth  measure.  This  should 
not  be  confused  with  the  finger  breadth  used 
in  measuring  charges  of  powder. 

The  surveyor's  link  (7.92  inches)  is  the 
len^pth  of  one  link  or  1-100  part  of  a  surveyor's chain,  and  is  used  in  the  survey  of  lands. 

Quarter  (nine  inches)  is  sometimes  used  in 
measuring  cloth  (more  frequently  in  Great 
Britain)  to  designate  a  quarter  of  a  3rard.  A 
unit  of  the  same  length  called  the  span  was 
originally  half  a  cubit,  but  probably  has  not 
'been  used  in  modern  times  as  an  officially  recog- nized unit. 

The  engineers'  link  (12  inches)  used  as  a 
unit  in  engineering  is  the  hundredth  j^art  of  the 
engineers'  chain  and  is  decimally  divided.  The 
10th  of  the  engineers'  Unk  is  12  inches. 

The  pace  is  a  conventional  unit  for  measur- 
ing distances  and  is  the  length  of  a  stride  meas- 

ured from  the  heel  of  one  foot  to  that  of  the 
other  J  a  full  pace  measures  about  one  yard. 
This  is  the  value  of  the  United  States  military 
pace,  double  time,  with  a  cadence  of  three 
steps  a  second.  The  regulation  military  pace 
quick  time  is  30  inches  with  a  cadence  of  two 
steps  per  second  The  Roman  pace  was  a  dou- 

ble step  of  about  five  feet 
The  English  ell,  a  unit  still  referred  to  but 

seldom  used,  having  a  value  of  45  inches,  vary- 
ing, however,  in  different  places.  The  Flemish 

ell  of  27  inches  is  still  in  use  commercially  in 
the  Low  Countries. 

The  fathom  (six  feet)  is  used  in  measuring 
depths  of  water  or  mines.  The  name  comes 
from  an  Anglo-Saxon  word  faethm,  signifying 
^embrace,*  and  originallv  meant  the  length  of 
rope  between  the  two  hands  when  the  arms 
were  held  outstretched 

The  rod,  perch  or  pole  is  equal  to  five  and 
one-half  yards  and  is  used  in  measuring  land. 
It  has  varied  in  different  places  from  five  to 
eight  yards  and  is  supposed  to  have  been  the 
length  of  the  ancient  goad  used  to  measure  the 
width  of  the  first  furrow. 

The  surveyors'  or  Gunter's  chain  (22  jrards) 
was  so  chosen  that  10  chains  square  might  ex- 

actly equal  one  acre.  This  chain  is  the  official 
unit  prescribed  formerly  for  the  use  of  sur- 

veyors surveying  public  lands  under  the  super- 
vision of  the  surveyor-general  and  now  often 

used  in  relocating  old  surveys. 

The  engineers'  chain  (100  feet)  is  used  in 
engineering,  and  is  decimally  divided  into  feet, 
tenths  and  hundredths  of  a  foot.  The  use  of 
the  two  chains  in  many  cases  for  the  same  land 
for  different  purposes  requires  reduction  tables. 
On  account  of  the  direct  relation  to  the  foot, 
the  engineers'  chain  is  becoming  very  widely used. 

The  bolt  for  measuring  cloth  is  generally 
given  as  40  )rards,  though  the  name  means  sim- 

ply a  roll  of  definite  length.    The  customary 
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Icnf^h  of  the  bolt  varies  with  different  fabrics 
and  manufacturers. 

The  skein  for  yam  is  often  defined  as  120 
yards.  Its  length  varies,  however,  according 
to  the  material  and  the  locality.  Consult  the 
United  States  Conditioning  and  Testing  Com- 

pany's ^Textile  Tables>  (New  York  1914). 
The  United  States  cable's  length  (720  feet), used  by  mariners,  is  120  fathoms  as  recognizea 

by  the  United  States  navy. 
The  furk)ng  (220  yards)  originally  meant 

•length  of  a  furrow,*  supposed  to  be  the  dis- 
tance oxen  .could  plow  without  stopping  to  rest 

The  hank  is  a  unit  of  length  for  yam.  In 
the  United  States  the  length  of  a  hank  of  cot- 

ton b  usually  840  yards,  while  that  of  linen  is 
3,000  yards;  different  lengths,  however,  are  also 
in  use  under  that  title. 

The  nautical  mile  or  geographical  mile  has 
been  defined  as  1-60  part  of  the  length  of  a 
degree  of  a  great  circle  of  the  earth.  Since  the 

earth  is  not  a  perfect  sphere,  however,  the  de- gree varies  in  length  and  this  has  led  to  mtidh 
confusion  in  usage  regarding  the  nautical  mile. 
The  definition  accepted  by  the  United  States 
Coast  and  (Geodetic  Survey  (consult  Report  of 
1881,  Appendix  12)  is  as  follows:  The  1-^ 
part  of  the  length  of  a  degree  on  the  great  cir- 

cle of  a  sphere  whose  surface  is  equal  to  the 
surface  of  the  earth.  This  makes  the  length  of 
the  nautical  mile  6,080^  feet  or  1^53248 
metres.  The  uncertainty  in  the  dimensions  of 
the  earth  affects  the  last  decimal  place  given. 
The  nautical  mile  is  often  miscalled  *knot.* 
The  latter  term,  however,  is  not  a  measure  of 
length,  but  a  measure  of  speed,  equal  to  one 

nautical  mile  per  hour.  The  admiralty  •knot* of  Great  Britam  is  6,060  feet 
The  league  is  equal  to  three  miles,  the  land 

league  being  equal  to  three  United  States  statute 
miles  (15,840  feet)  and  the  United  States  ma- 

rine league  to  three  nautical  miles  (18,2406 
feet).  Its  value  varies  in  different  countries. 
The  marine  league  is  the  distance  from  shore 
over  which  a  country  has  jurisdiction  under  in- 

ternational law. 
The  degree  is  equal  to  about  60  nautical 

miles. 
The  astronomical  unit,  equal  to  the  mean 

radius  of  the  earth's  orbit  or  nearly  93,(XX),000 
miles,  is  sometimes  used  in  stating  astronomical 
distances. 

In  stating  interstellar  distances  it  is  some- 
times found  convenient  by  astronomers  to  use 

the  light  year,  being  the  distance  traversed  by 
light  in  one  year,  or  65,700  astronomical  units. 

Besides  the  measures  of  length  given  above, 
there  are  numerous  very  special  methods  of 
denoting  leng^  in  case  of  special  commodities. 
The  thickness  of  sheet  iron  and  steel  is  denoted 
Ijy  a  system  of  arbitrary  gauge  numbers.  The 
numl)ers  in  use  differ  for  different  products. 
On  3  March  1893  Congress  passed  an  act  estab- 

lishing a  standard  gauge  for  sheet  and  plate 
iron  and  steel  for  use  in  the  customs  service. 
In  this  system  the  gauge  numbers  indicate  thick- 

ness, or  the  weight  per  unit  area.  Sizes  of  wire 
are  also  denoted  by  a  special  system  of  ar- 

bitrary gauge  numbers.  The  number  of  differ- 
ent systems  which  have  been  used  is  quite  large 

Pfeilschmidt's  *Wire  and  Sheet  Gauges  of  the 
World'  gives  comparative  tables  for  11  systems 
of  wire  gauges.    At  present  the  most  common 

fauges  in  use  in  this  country  are  thi 
harp  gauge  and  the  Birmingham 

(See  Wire).  The  fineness  or  a 
yam  is  denoted  by  a  s>'stem  of  nui 
•counts'  which  indicate  usually  thi 
hanks  of  the  yam  in  question  wliic 
one  pound.  Thus  No.  10  yam  (Ei 
3rara  and  spun  siQc  count)  is  a  yam 
ness  that  10  hanks  (of  84,000  yai 
quired  to  make  a  weight  of  one  pot 
No.  1  wool  (Aberdeen  count)  is 
spindle  (of  14,400  yards)  shall  wci 
There  are  about  24  different  systen 
in  use,  and  in  order  to  introduce 
in  counting  textile  yam  throagfaoa 
the  intemational  metric  count  was 
the  International  Paris  Conference  < 
cording  to  this  count,  No.  1  means  < 
of  1  metre  will  weigh  1  gram,  and  1 
No.  1(X)  yam  will  weigh  1  gram. 

In  addition  to  the  above  thete 
ntmiber  of  special  systems  of  ni 
ticular  commodities  such  as  hats, 
nails,   cordage,   books  and  othei 
nimierous  for  description. 

The  units  of  superficial  measnre 
usually  the  squares  of  the  linear 
such  need  but  little  comment.    The 
(.7854  square  mil)  is  the  area  of 
inch  in  diameter.     One  circular 
1,(XX),000  circular  mils,  and  one       « 
tains  1,273,240  circular  mils.    TUc  ̂  
the  most  common  small  unit  of  a 
in    measuring    pressures,    strcngut 
properties  of  materials,  and  in  engi 
analysis  and  many  other  purposes, 
foot  (144  square  inches)   is  also  I 
It  is  the  basis  of  the  board  foot  l 
cubic  inches  of  undressed  lumber, 
oned  as  one  square  foot  of  one  in 

its  equivalent    The  'square*  is  a  i 
carpentry  for  flooring,  ceiling  and 
contains  100  square  feet,  architects  « 
measure. 

In   surveyors'   measure   1   acre: 
chains  =  160  square  poles  =  100,(XX) 
ter's   or   surveyors'    links.     The  s 
square  feet)  was  probably  as  much 
be  tilled  in  a  dav  and  therefore  of  « 
nite  extent  until  later  times.    It  is  a 
same  order  as  the  French  joumie  a 
man  Morgcn.    The  acres  of  varioi 
differ  in  size,  for  example,  the  Ii 
7«840  square  yards;  the  Scottish  ai 
square  yards ;  the  Cheshire  acre  of  1 
yards;  Cunningham  acre  and  the  In 

In  subdividing  publk  lands  in 
States,  the  lands  are  laid  out  in  towt 
township  =  36    sections   or    square 
quarter    sections  =  23.040   acres.     1 
stead'^  is  a  free  grant  of  public 
maximum  area  of  one-quarter  s< 
acres.     In   the  Philippine   Islands, 
stead**  is  64  hectares,  which  is  aim 
with  the  homestead  as  defined  abov 

Among  the  more  important  unit! 
are  the  cubic  inch,  the  cubic  foot,  the 
and  the  cubic  mile.     The  cubic  in 
ticilly    the    smallest    unit    of    vol 
directly  on  linear  units.    It  is  very 
The  cubic  foot  (1.728  cubic  inches; 
eniisineenng  to  express  volumes  of 
or  other  solids.    In  some  States,  sue 
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ington  and  Colorado,  the  cubic  foot  is  estab- 
li^ed  by  statute  as  the  legal  unit  for  measur- 

ing the  volume  of  water.    A  special  system  of 
units  is  used  in  the  measurement  of  wood;  144 
cubic   inches  or  one   foot  square  of  one  inch 
board  is  expressed  as  one  board  foot.    A  timber 
foot,  however,  is  1,728  cubic  inches  or  one  cubic 
foot.    A  cord  foot  is  a  pile  of  wood  1  by  4  by  4 
feet.  A  cord  of  wood  is  8  cord  feet  In  the  lum- 

ber business  boards  are  usually  bought  and  sold 
by  the  1,000  board  feet  to  simplify  computa- 

tion.    In  New  Hampshire,  a  measure  for  lum- 
ber was  adopted  in  1866  based  upon  an  *imagi- 

nary  cubic  foot*  equal  to  about  1.4  cubic  feet. 
This  unit  is  also  used  in  parts  of  Maine  and 
Vermont.     Round  timber  is  measured  as  fol- 

lows :    *A  stick  of  timber  16  inches  in  diameter 
and    12   inches   in   length   shall   constitute   one 
cubic   foot,  and  the  same  ratio  shall  apply  to 
any  other  size  and  quantity.     Each  cubic  foot 
shall  constitute  10  feet  of  1,000  board  feet.®    In 
the  practical  use  of  this  rule  it  is  customary  to 
consider  115  cubic  feet  equivalent  to  1.000  board 
feet,  instead  of  100  cubic  feet,  according  to  the 
wording  of  the  statute.    In  this  case  the  diame- 

ter is  taken  at  the  middle  of  the  log  inside  the 
bark.    If  the  diameter  is  measured  at  the  small 
end  of  the  log,  106  cubic  feet  are  allowed  for 
1,000  board  feet.    The  New  Hampshire  rule  is 
called   the   Blodgctt   Rule.     The   Doyle   is   the 
standard  of  log  measurement  in  Arkansas  for 
logs  cut  and  sold  or  hauled.     A  large  variety 
of  log  rules  is  in  use  throughout  the  country. 
These  are  locally  accepted  as  standards,  but  they 
differ  among  themselves  in  so  confusing  a  man- 

ner as   to  make  it  impossible  to  give  an  ac- 
curate and  complete  statement  concerning  them. 

The  cubic  yard  is  used  largely  in  engineering 
and    in    computing   grading,    cuts   and    Hlls,    a 
cubic  yard  being  equal  to  about  one  load. 

The  perch,  in  addition  to  being  a  unit  of 
length  and  a  unit  of  area,  is  also  widely  used 
as  a  unit  of  volume  of  brickwork  and  masonry. 
The  perch  of  brickwork,  however,  is  a  widely 
varying  unit,  ranging  from  16|^  cubic  feet  to  25 
aibic  feet.  In  Colorado  it  is  16j/a  cubic  feet, 
in  Philadelphia  22  cubic  feet,  25  cubic  feet  in 
North  and  South  Dakota,  24^  cubic  feet  in 
other  places.  The  latter  perch  is  equal  to  a 
section  of  brickwork  1  by  ll4  ̂ cet  by  16>^  feet 
or  one  perch  in  length. 

A  cord  of  masonry  is  usually  reckoned  at 
100  cubic  feet,  although  in  some  cases  it  is  96 
cubic  feet. 

The  cubic  mile  is  used  in  expressing  very 
large  volumes,  such  as  the  silt  carried  by  rivers. 

Liquid  Measure. —  The  fundamental  unit  of 
liquid  measures  in  the  United  States  is  the  wine 
gallon  of  231  cubic  inches  —  a  unit  abandoned 
by  England  in  1824,  but  now  generally  adopted 
by  the  various  States  of  the  Union.  The  Brit- 

ish Imperial  gallon  measures  27.7274  cubic 
inches,  and  is  the  volume  of  10  pounds  of  water 
at  62*  F.  The  Ikiuid  measures  of  the  United 
States  unfortunately  bear  no  relation  to  those 
of  England.  Much  confusion  is  occasioned  by 
the  use  of  the  ambiguous  term  gallon,  as  there 
are  in  the  United  States  the  wine  gallon  (231 
cabic  uiches),  the  ale,  beer  or  milk  gallon  (282 
ctibic  inches),  and  the  dry  gallon,  besides  the 
•proof  gallon,**  the  unit  for  internal  revenue 
taxation.  The  *proof  gallon''^  is  a  wine  gal- 

lon of   spirits  containing  one-half   its  volume 

of  nearly  pure  alcohol  at  60**  F.  and  is  the basis  for  computing  the  United  States  internal 
revenue  tax.  For  example,  a  gallon  of  spirits 
containing  40  per  cent  alcohol  would  be  80 
per  cent  proof  and  the  number  of  proof  gal- 

lons is  computed  by  multiplying  the  per  cent  of 
proof  by  the  number  of  wine  gallons.  Wiscon- 

sin and  Connecticut  still  retain  the  dry  gallon  of 
282  cubic  inches  as  a  legal  standard  New 
Hampshire  and  Minnesota  definitely  retain  the 
ale,  beer  or  milk  gallon  of  282  cubic  inches, 
and  Maine  definitely  mentions  the  same  unit 
among  its  list  of  State  standards.  A  Minnesota 
statute  provides  that  the  *Beer  and  milk  mea- 

sures shall  contain  the  following  capacities: 
The  gallon  shall  contain  282  cubic  inches.  The 
half  gallon  shall  contain  141  cubic  inches,  and 
the  quart  one-half  as  much,  and  the  pint  one- 
half  as  much  as  the  quart.'*  The  milk  gallon 
thus  established  is  51  cubic  inches  larger  than 
the  standard  gallon  used  more  generally 
throughout  the  country.  There  are  thus  three 
different  quarts,  the  dry  quart  derived  from  the 
Winchester  bushel,  the  liquid  quart  derived 
from  the  wine  gallon,  and  the  liquid  quart  de- 

rived from  the  beer  or  milk  gallon.  The  differ- 
ences, of  course,  extend  proportionately  to 

all  the  miiltiples  and  subdivisions  of  these  units. 
The  ordinary  liquid  measures  are  usually 
1  gallon  =  4  quarts  =  8  pints  =  32  gills.  In  ad- 

dition to  the  capacity  measurement  by  volume, 
the  legal  weight  of  a  gallon  of  certain  commodi- 

ties have  been  fixed  by  statute  in  some  States, 
and  in  several  cases  by  Congress  for  certain  pur- 

poses. Thus  12  pounds  of  strained  honey  is  a 
legal  gallon  in  Nebraska.  63^  pounds  of  kero- 

sene (Kansas),  and  7l/i  pounds  of  kerosene  in 
Ohio,  11  pounds  of  sorghum  molasses  (In- 

diana), 11  pounds  of  maple  syrup  (New  York), 
8  pounds  of  castor  oil  (Kansas)  are  all  legal 
gallons  of  the  products  named-  These  legal 
weights  differ  among  themselves,  and  do  not 
accord  with  the  true  volume  of  one  gallon  of 
231  cubic  inches. 

The  subdivisions  of  the  gallon,  the  quart, 
pint  and  gill  are  largely  used  in  trade.  In  ad- 

dition to  the  general  liquid  measures  enumerated 
above,  apothecaries  have  a  special  system  of 
capacity  measures  based  on  the  volume  of  the 
United  States  liquid  pint  of  28.875  cubic  inches. 
One  pint=  16  United  States  fluid  ounces  =  128 
United  States  fluid  drams  =  7,680  United  States minims. 

The  minim  is  the  smallest  of  the  United 
States  units  of  volume  and  is  about  0.003i76  cubic 
inches.  A  minim  of  pure  water  weighs  about 
0.95  grains  and  corresponds  to  the  "drop,* 
which  it  approximates  in  size.  The  United 
States  minim  is  about  A  per  cent  larger  than 
the  British  Imperial  minim.  It  is  denoted  by 
the  symbol  "l . 

The  drop  varies  from  0.02  to  0.1  cubic  centi- 
metre and  is  not  a  fixed  unit,  but  is  convenient 

for  use  in  dispensing  very  small  quantities  of 
liquids.  It  is  not  subdivided  and  its  size  de- 

pends upon  the  liquid  and  the  method  of  drop- 
ping. The  ordin&ry  form  of  drop  pipette  of  the 

ophthalmologist  delivers  drops  of  about  a  half 
United  States  minim. 

The  United  States  fluid  dram  (60  minims) 
is  equal  to  one-eighth  United  States  fluid  ounce, 
its  volume  differing  from  the  volume  of  one 
avoirdupois  dram  of  water,  from  the  volume  of 
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one  apothecaries'  dram  of  water  (by  weiglit), 
and  is  about  4  per  cent  larger  than  the  fluid 
dram  in  use  in  Great  Britain.  It  is  about  4 
cubic  centimetres,  or  an  average  teaspoonful, 
and  is  denoted  l)y  the  syml)ol  /3. 

The  United  States  fluid  ounce  (480  United 
States  minims)  is  the  1~16  part  of  the  wine 
nint  and  has  a  volume  of  al)Out  1.8  cubic  inches. 
It  diflers  from  the  British  unit  of  the  saine 
name  as  well  as  from  the  volume  of  the  avoir- 

dupois ounce  of  water  and  the  troy  or  apothe- 
caries' ounce  of  water.  Other  measures  of  less 

definite  character  are  often  found  convenient, 
such  as  the  teaspoon ful,  dessertspoonful,  table- 
spoonful,  wincfulassful  and  teacupfuL  They  do 
not  contain  exactly  the  quantities  usually  given 
arbitrarily,  but  more  exactly  the  common  spoon- 

fuls contain  the  following  quantities :  A  table- 
spoonful,  5  fluid  drams  or  20  cc. ;  a  dessert- 

spoonful, 2  fluid  drams  or  10  cc. ;  a  teaspoonful, 
60  minims  or  5  cc. 

Dry  Measures. —  The  dry  measures  in  p;en- eral  use  in  the  United  States  bear  no  direct 
relation  to  the  liQuid  measures  of  this  country  or 
Great  Britain.  The  following  are  the  ordinary 
units  of  dry  measures :  One  bushel  =  4  pecks  = 
32  dry  Quarts  =  64  dry  pints.  The  fundamental 
unit  is  the  Winchester  bushel,  a  unit  abandoned 
by  England  in  1824.  The  Winchester  bushel  had 
a  capacity  of  2,178  cubic  inches.  In  the  United 
States  the  name  Winchester  has  been  attached 
to  the  London  bushel  with  a  volume  of  2,150.42 
cubic  inches  and  is  about  69  cubic  inches  or  3 

^er  cent  smaller  than  the  Imperial  bushel  of 
dreat  Britain  —  a  proportionate  difference  exist- 

ing in  the  sulxlivisions  of  the  bushel.  Conflict- 
ing State  laws  render  difficult  an  adequate  state- 

ment of  the  status  of  the  *bushel*  in  this  coun- 
try. Although  the  standard  Winchester  bushel 

contains  2.150.42  cubic  inches,  Nebraska  has 
established  2,150  cubic  inches  as  the  volume  of  a 
legal  bushed  for  that  State,  and  other  States 
have  made  similar  changes.  Several  States 
adopted  the  old  ale  or  milk  gallon  as  the 
capacity  of  the  dry  gallon,  this  being  about  5  per 
cent  larger  than  the  corresponding  unit  derived 
from  the  Winchester  bushel.  Moreover,  special 
bushels  have  been  legallv  established  in  many 
States  for  particular  products,  such  as  the  char- 

coal bushel,  which  in  Connecticut  is  2,748  cubic 
inches,  in  Colorado  2,500  cubic  inches,  in  Kansas 
2  564  cubic  inches,  in  Penn.sy]vania  2,571  cubic 
inches  and  in  Minnesota  2.419.5  cubic  inches  (or 

y2  basket).  In  \ermont  **one  bushel  and 
three-quarters  of  a  peck"  arc  •deemed  a  bushel 
of  charcoal,  lime,  or  ashes.*  In  some  places  five 
pecks  constitute  a  bushel  of  •screened  lump 
coal.*  A  lime  bushel  in  Minnesota  is  2,688  cubic 
inches.  In  Pennsylvania,  however,  it  is  equal 
to  the  Winchester  bushel,  although  the  coke 

bushel  is  2.^>48  cubic  inches.  In  the  adjoining 
State  of  C)hio  the  coke  bushel  is  2.688  cubic 
inches.  In  Idaho,  the  bushel  of  fruit  is  defined 
as  2.564  cubic  inches  and  in  Missouri  as  2.680 
cubic  inches.  Some  States  require,  furthermore, 
"heaped  measure,'*  others  ̂ 'struck  measure,* 
the  heap  sometimes  being  required  to  be  "as 
high  as  the  article  will  admi^*  and  elsewhere 
•as  hi>:h  a>  may  be  without  special  effort  or  de- 

sign.** and  in  nmH  other  cases,  as  in  Connecticut, 
the  heai>ed  bushel  is  dctmitely  fixed  as  2.564 
cubic  inches.  The  many  objectitms  to  buying 
and  selling  agricultural  products  by  volume, 
such   as    the    ditVicnlty    of    detecting   error   or 

fraud,  the  variation  in  the  size  of  the  heap,  the 
ease  of  packing  short  quantity  in  a  given  volume, 
the  effects  of  expansion,  moisture,  or  shaking 
and  the  general  unceruinty  of  esttnutet  oi 
quantity  based  upon  volume  early  led  to  the 
Sractice  now  quite  general,  of  defining  the 
ushels  as  definite  weights  for  the  different  com- 

modities. Unfortunately  the  matter  was  left  to 
the  several  States  with  the  result  that  the  lack 
of  uniformity  in  legislation  and  custom  has 
introduced  considerable  confusion.  Not  only  do 
the  weights  fail  to  equal  the  true  volume  of  one 

Winchester  bushel,  but  even  for  the  same  com- 
modity and  in  adjoining  States  the  values  are 

widely  at  variatKe.  In  at  least  two  cases  the 
size  of  the  bushel  varies  with  the  time  of  the 
vear.  For  a  few  commodities  like  wheat  and 
hard  coal,  the  standard  weight  is  fairly  general 
—  but  for  such  commodities  as  fruits  and  vege- 

tables there  is  but  little  uniformity.  The  values 
of  the  various  bushels  of  apples  vary  by  about 
10  per  cent  and  for  beans  and  charcoal  about 
the  same  proportion,  the  legal  weights  of  the 
bushel  of  goosel)erries  or  beets  by  aix>ut  20  per 
cent  and  for  cranberries  17  per  cent,  for  sweet 
Potatoes  and  buckwheat  the  variation  is  about 
3  per  cent  in  range.  The  •bushel*  has  in  fact 

l)ecome  merely  a  name  for  a  miscellaneous  group 
of  units  varying  from  State  to  State  and  differ- 

ing for  the  various  commodities,  sometimes  as 
in  at  least  two  cases,  changing  with  the  time  of 
the  year.  The  uncertainty  is  confusing  to  trade 
and  precludes  the  compilation  of  accurate  statis- 

tics based  upon  so  variable  and  ambiguous  a 
term. 

The  barrel  is  a  convenient  receptacle   for 

?ackin^,  transporting  and  storing  commodities. 
t  vanes  in  size,  sometimes  being  defined  in 

terms  of  units  of  volume,  6,253^  cubic  inches 
struck  measure  in  Massachusetts.  In  other 
cases  it  is  fixed  as  a  definite  number  of  units  of 
dry  measure,  100  dry  quarts  in  New  York,  five 
bushels  in  Tennessee;  or  in  some  States  as  a 
definite  number  of  liquid  gallons,  36  gallons  in 
Arkansas,  42  gallons  in  Tennessee,  or  more 
commonly  31 V^  gallons.  Besides  this  method 
of  definition  the  barrel,  like  the  bushel  and  the 
gallon,  is  legallv  defined  for  certain  commodi- 

ties in  terms  of  a  definite  number  of  pounds. 
The  barrel  of  flour,  for  example,  is  common^ 
fixed  at  196  pounds.  Apart  from  this,  but  few 
States  have  used  this  method  of  defining  the 
barrel  and  that  only  for  a  few  products.  Ooe 
hundred  and  eighty  pounds  of  shelled  com  con- 

stitute a  legal  l^arrel  in  Connecticut,  200  pounds 
of  pork  in  Indiana.  North  Carolina  and  Ten- 

nessee. 200  pounds  of  fish  in  Maine,  150  pounds 
of  sweet  potatoes  in  Massachusetts  and  3H 
bushels  dry  measure  in  Louisiana,  in  Kew 
York  and  some  other  States  the  several  dimen- 

sions of  the  standard  barrel  are  specified,  al- 
though other  forms  containing  the  saune  \-olinBC 

may  be  used.  The  dimensions  specified  in  New 
York  are  head  diameter  IVyi  inches,  stave 
length  281/  inches,  bulge  not  to  exceed  64  inches 
outside  measure.  A  barrel  of  crude  oil  is  usually 
3\\2  United  States  wine  gallons  and  the  barrel 
ot  refined  oil  42  gallons. 

The  hogshead  (two  barrels),  the  pipe  (four 
barrels),  and  the  tun  (eight  barrels)  are  more 
commonly  not  intended  as  definite  mearares  bat 
merely  convenient  receptacles  for  liquids  ia 
bulk. 

The  smaller  units  of  dry  measure,  such  ai 
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the  peck,  dry  quart  and  dry  pint,  are  largely 
used  in  retail  trade,  the  pint  and  quart  being 
used  for  smaller  products  like  berries. 

Avoirdupois  System. —  The  avoirdupois 
system  of  weights  is  used  for  almost  all  com- 

modities except  the  precious  metals,  chemicals 
and  jewelsi.  The  avoirdupois  dram  differs  from 
the  apothecaries'  dram,  and  the  avoirdupois 
ounce  and  pound  differ  from  the  troy  units  of 
the  same  nanae.  Ambigfuity  is  avoided  only  by 
properly  qualifying  the  terms.  The  use  of  sucn 
unqualified  terms  as  ounce,  pound  or  ton  causes 
great  confusion  owing  to  the  uncertainty  and 
ambiguity  of  the  terms.  The  ̂ avoirdupois 
pound*  or  *^troy  ounce,^  however,  are  definite units.    The  avoirdupois  units  are  as  follows: 
One  long  ton  =  20  long  hundredweights  =  80 

long  quarters  =  2,240  pounds  =  35,840  ounces 
=  573,440  drams  =  15,680,000  grains. 

One  short  ton  =  20  short  hundredweights  = 
80  short  quarters  =2  000  pounds  =  32,000  ounces 
=  512,000  drams  =  14.000,000  grains. 

The  fundamental  unit  of  the  avoidupois  sys- 
tem is  the  avoirdupois  pound  now  derived  from 

the  International  kilogram,  in  accordance  with 
the  law  of  1866  and  the  executive  order  of  1893, 
the  value  being  453.5924277  grams,  on  the  basis 
of  2.204621  pounds  to  the  kilogram.  The 
avoirdupois  pound  was  probably  derived  from 
the  Attic  mina  of  6845.3  grains  troy,  the  1-60 
part  of  the  large  Attic  talent,  divided  by  the 
Romans  into  16  ounces  of  nearly  the  same 
weight  as  the  modern  ounce.  Congress  has 
never  directly  legalized  any  standard  of  weight 
except  the  troy  pound  and  that  only  for  pur- 

poses of  coinage.  To  avoid  confusion  in  coni- 
parisons  of  mass,  the  ratio  of  the  avoirdupois 
pound  to  the  troy  pound  was  fixed  at  7,000  to 
5,760,  measured  in  grains. 

The  United  States  avoirdupois  ram  (or 
drachm)  is  the  1-16  part  of  the  avoirdupois 
ounce  (28.3495  grams).  This  unit  must  not 

be  confused  with  the  apothecaries'  dram 
(weight)  which  is  the  one-eighth  part  of  the 
apothecaries'  ounce  or  60  grains.  The  avoir- 

dupois diam  is  largely  used  in  the  textile  in- 
dustries. The  avoirdupois  ounce  is  the  1/16 

part  of  the  pound  and  contains  16  drams. 
The  avoirdupois  stone  is  a  denomination  often 
used,  especially  in  England,  and  varies  with 
different  commodities,  the  most  common  value 
being  fixed  in  England  as  14  pounds. 
The  hundredweight  (cwt.^  is  the  1/20 

part  of  the  ton.  The  round  hundredweight 
contains  100  pounds  and  is  sometimes  called  the 
"cental,*  while  the  long  hundredweight  con- 

tains 112  pounds.  This  unit  is  used  very  largely 
in  fixing  transportation  rates. 

The  commercial  ton  of  2,000  pounds  is  in 
very  general  use  throughout  the  United  States, 
but  112  pounds  is  the  legal  hundredweight  in 
many  places,  and  2,240  pounds  the  legal  ton,  as 
in  England.  The  gross  ore  ton  contains  2  688 
pounds.  Some  confusion  exists  in  the  use  of 
the  word  ̂ ton,"*  as  the  unqualified  term  may 
mean  the  short  ton,  long  ton,  gross  ore  ton, 
miner's  ton,  varying  from  2,500  to  3,000  pounds, 
displacement  ton  of  35  cubic  feet,  shipping  ton 
of  40  cubic  feet,  timber  ton  of  42  cubic  feet, 
or  register  ton  of  100  cubic  feet.  The  register 
ton  varies  in  different  countries.  Accurate  sta- 

tistics covering  more  than  a  single  State  or 
industry  are  difficult  to  obtain,  owing  to  the 
diflPerence  in   the  values  of  these  units  and 

methods  of  measurement.  The  tariff  act  de- 
fines the  ton  of  coal  as  «28  bushels  of  80  pounds 

each*  equal  to  the  long  or  United  States  ton, 
but  the  statutory  ton  of  coal  in  Montana  is  de- 

fined as  26^  bushels  of  76  pounds  each.  In 
some  cases  the  ton  is  defined  as  a  definite  num- 

ber of  cubic  feet,  for  example,  343  cubic  feet 
is  a  legal  ton  of  hay  in  North  Dakota  and  Okla- 

homa, and  in  New  Mexico  the  ton  is  defined 
as  380,  422,  or  512  cubic  feet,  according  to  the 
time  the  hay  has  been  stacked. 

Troy  Weights. —  The  troy  wei^ts  are  as 
follows:  One  pound  =  12  ounces  =  240  penny- 

weights =  5,760  grains.  The  troy  pound  was 
legalized  in  1828  as  the  standard  unit  to  be 
used  by  the  Mint  of  the  United  States  in  the 
regulation  of  the  coinage.  In  view  of  the  con- 

fusion in  the  weights  and  measures  of  trade, 
Cx)ngress  found  it  important  to  legalize  some 
particular  weight  for  the  use  of  the  Mint,  and 
hy  the  act  of  19  May  1828  legalized  the  copy  of 
the  Imperial  Standard  troy  pound.  This  copy 
was  ()rocured  .by  Albert  Gallatin  in  England  in 
the  preceding  year  and  was  received  by  Presi- 

dent Adams  13  Oct.  1827.  It  was  based  upon 
the  old  Imperial  Standard  troy  pound  of  1/58, 
legalized  in  1825.  This  troy  pound  has  not 
been  recognized  as  a  legal  standard  in  England 
since  1855,  and  was  declared  illegal,  with  pen- 
ahy  attached,  in  1878. 

The  grain  is  the  1-5760  part  of  the  troy 
pound,  and  is  the  only  unit  which  connects  the 
troy  system  with  the  avoirdupois.  A  very  old 
English  statute  (51  Henry  III,  1266)  provided 
that  the  English  penny  should  weigh  *thirty- 
two  grains  of  wheat  well  dried  and  gathered 
out  of  the  middle  of  the  ear.*  Fifteen  differ- 

ent values  of  the  grain  in  different  countries 
are  cited,  varying  from  0.68  to  1.54  United 
States  troy  grains.  The  troy  grain,  as  used 
in  the  United  .States,  is  0.0648  gram.  The 
diamond  grain  is  0.8  troy  grain.  The  troy 
grain  is  practically  obsolete  in  the  avoirdupois 
measoires.  Fractions  of  the  grain  are  usually 
indicated  decimally. 

The  pennyweight  is  the  1-240  part  of  the 
tpoy  pound.  Some  18  different  values  are 
recorded,  varying  from  7.42  grams  to  24  United 
States  grains. 

The  troy  ounce  is  the  highest  troy  de- 
nomination permitted  in  England,  and  is  used 

in  stating  quantities  of  silver  and  other  precious 
metals.  In  assaying  the  troy  ounce  is  fre- 

quently divided  decimally.  The  silk  troy  ounce 
according  to  Troemner  is  the  1/16  of  the  troy 
pound  and  contains  360  grains.  One  hun- 

dred and  seventy-five  troy  ounces  equal  about 
192  avoirdupois  ounces. 

The  units  of  apothecaries*  weights  are  as 
follows :  One  apothecaries'  pound  =  12  ounces 
=  96  drams  =  2SS  scruples  =  5,760  grains.  The 
apothecaries*  pound  is  equivalent  to  the  troy 
pound  in  the  United  States,  but  in  Eng- 

land the  apothecaries*  weights  based  on  the 
troy  pound  were  discontinued  in  1858  under 
authority  of  the  medical  act,  and  avoirdupois 
weights  substituted  in  dispensing  medicines.  In 
the  United  States,  the  avoirdupois  system  is 

largely  used  in  buying  and  selling  drugs,  al- though the  metric  system  is  rapidly  coming  into 

use  and  displacing  the  apothecaries'  weights  on 
account  of  its  great  convenience.  The  apothe- 

caries' grain  is  used  in  compounding  prescrip- 
tions of  the  more  powerful  drugs.    The  United 
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States  apothecaries*  scruple  (20  grains)  and 
the  United  States  apothecaries'  dram  (60 
grains)  are  still  used  in  compounding  prescrip- 

tions. The  United  States  apothecaries'  ounce 
(480  grains)  is  equal  to  the  troy  ounce.  The 

apothecaries'  pound  (equal  to  the  troy  pound) is  rarely  used 
The  units  used  in  the  weighing  of  diamonds 

are  as  follows:  One  diamond  carat  =  4  dia- 
mond grains  =  64  parts.  The  carat  is  the  jew- 
elers' unit  for  weighing  diamonds,  the  name referring  to  a  small  hard  l»ean  formerly  used 

for  that  purpose.  In  view  of  the  variation  in 
the  value  of  the  carat  in  different  countries, 
its  weight  was  fixed  by  agreement  of  London, 
Paris  and  Amsterdam  jewelers,  in  1878^  at  ex- 

actly 205  milligrams.  The  following  varieties 
of  carats  should  be  carefully  distinguished: 
The  international  diamond  carat  of  205  milli- 

grams, a  definite  unit  free  from  ambiguity;  the 
English  diamond  carat  (32  troy  grains  or  four 
diamond  grains)  differing,  however,  in  different 
countries;  the  old  carat  (1-24  troy  ounce); 
the  gold  carat  (about  150  troy  grains);  and 
the  gold  carat,  a  ratio  equal  to  1-24  part  by 
weight  used  in  designating  the  purity  of  gold 
allo>'s.  See  also  Balance;  Tonnage;  Weigh- 

ing Machines. 

Table  Showing  the  Principal  Weights  and 
Measi'res  op  Foreign  Countries  in  Use 
IN  Commercial  Transactions,  and  Their 
Equivalents  in  the  Weights  and  Meas- 

ures OP  the  United  States. 

Namb 

Almudc. 

Anna  — 
Ardeb. . 
Arc      .. 

Arroba*. 

« 

Arrolrti*  (liquid) 
Anril)a*  (liquid) 

(oil)   
Arroba*  Oiquid) 

(wine)   
Arroba*  (liquid) 
Arshine   

Country U.  8.  Equivalent 

Portugal  (Lisbon). 
■       (Oporto). 

Bengal   
Egypt   Prance   
Argentina   
Bolivia   
Braril   
Chile   
OmU  Rica   
Cuba   
Mexico   
Peru   
Philippines   
Portugal   

Spain   Venesuela   
Cuba   

Spain, 

•        (square) 
Barn*   
•  (raisins) .  . 

Bwkovett    .  . 
Bushel    .       ... 

•  (oil)     .    . 
Candy   

\'enezuela . 
Ruwia.  .  . 
Turkey. . . 

Canuro 

AxgentinA   
Spain  (Malaga). 
Russia   
(Vreat  Britain   . 
Italy  (Messina). 
MalU   
Bombay   
Ceylon   
Madras   
Malacca   
Egypt   
(.  fteece   
MalU   
\!orocoo   
Rumania 

4.3695 

gallons 6.6256 « 

14.04 
5.6187 grains bushels 
0. 0247 acre 

25. 15S3  pounds 
25.3536 • 

32  3792 m 

25.365 m 

25.365 m 

25.366 m 

25.3645 m 

25  365 m 

25.365 m 

32.3795 m 

25  4024 m 

25  3595 m 
4.1 

gallons 
3.31M a 

4  26.) « 
4.263 « 

2R 

inches 
29.5281 m 

5.44 sqtiare  feet 
20  077 

gallons 50  6 pounds 360  6764 « 

1  0315  bushels 
3  091 

gallons 5.499 
« 

560 pounds 500 
500 
405 
98  190 
112 

175 
119 

123  992 

•  While  the  mi.irii-  system  is  official  and  its  use  even 
compulsory  in  m«>st  I..atm-Am#»rican  States  these  measurrs 
derived  from  Old  Spain  still  rrtam  their  hold  on  the  greater 
put  of  the  population. 

Table  Showing  the  Princtfal  Weights  s 
Measures    of    Foreign    Couimtics,    eic 
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Nams 

Cantaro. 

Carga.  . 
Catty 

• 

m 
m 

Cental   
Centaro   
Centigramme. 
Ontilitre . . . . 
Centimetre. .  . 
Centner   

• 
m 

Chang. . . 

Chequi .  . Chetvcrt. 
Chih .... Cho   

Cuadro. . 

Decagramme. . . 
Decalitre  (dry) . 

•       (liquid) 

Decametre   

Decif^^ramme .  .  . Decihtre  (dr>'). Decilitre 

(liquid)   Decimetre   
Dessiatine   
EU   

Panega^ 

Peddan. 
Prazils. 

m 

Prasco. . 

Pxmto   
Gallon    (ale    or 

beer)   
Gallon,  Imperial 
Garnets  (dry) . . 
Gramme   
Gut   

Hectare   
Hectolitre  (dry). 
HectoUtre 

(liauid)   
Hundredweight 

(cwt.)   
Kik)   
Kilogramme   
Kiloutre  (dry) . . 

■       (liquid). 

Kilometre   
Kin   
Koku  (dry)    .  .  . ■      (liquid) .  . 
Kwan   
Leaguer   

Libra*. u 
m 

Country 

TripoU   
Turkey  (Smyrna). 
Mexico   

Spain  (Malaga)... 
•      (Valencia).. 

China   

J*P«fcn   

fcya. . ,   

Philtpptnes   Siam   
Sumatra   
Great  Britain . .  . . 
Ontral  America.. 
Prance   

Austria. . . 
Denmark. Germany. 
Sweden. . 
China.. . . 
Turkey. . . 
Russia. .  . 
China   

Japan  ... Argcntma Parafruay. 

France . . . 

Russia   
Netherlands 
Great  Britain .    . 
Scotland   
Argentina    .    ... 
C^tral  America. 
Chile   
Cuba   
Mexico   

Spain   
Uruguay     
Venesuela   

Egypt   Arabia   
Zanxibar   
Axgentina   Mexico   
Russia   

Great  Britain .  .  . 

Russia. Prance. 
Persia.. 
Prance. 

Great  Britain 
Rumania .... France   

Ja^. 

British  South  Afrv 
ca   

Argentina Brazil   
Central  Amenta. 
Chile   
Colombia 
jCo^ta  Rica    . 
C'uliA  .... 

U.  &  Biutvakat 

109.714  pooods 
124.682 100 
177.5 

33S.4 

1.33 

1.3228 
I.S56S 
I  39 
2.667 
2.118 

100 

4.2631  sdloiM 
0. 1543  srains  tr 
1.0S7    qoaru 
O.J937iaeh 

123.4615  pounds 

110.23  • 
110.24  * 
93.379  • 

11.75  feet 
11.3348  oitnors 
5.9568  boAcU 

14. 101 2.45 
4.17 1.8 

154.32 
0.2837  Suabel 

2  6418  gallons 32.809    feet 
1.5432  Brain 
0. 1081  quart 

0  1057 
3  937 

2.6997 
39  37 

45 
37  06 3.8936 

1  5743 
2  858 
1.599 
1  5549 
1  5473 
3  888 
1  599 
1.0382 

30 
35 

0.6274 2  5 

0  9028 

tnches 
acTvs 
tnches 

busheU 

poundi 

quarts 
poQod 

1.2208  8»UoiM 

1  2009       * 
0  0981  bushel 

15.432    grams tn 40  95      mches 
2  471    acres 
2.838   bushels 

26.418 

112 12.345 
2.2046  pounds 

28  38      bushels 
264  18      gaUoas 0.6214  md* 

1  3228  pouods 
5  119    bttshds 

47  6538tanoas 
8.267 

151.913  gaUoas 
1  0128  pounds 1.012 

1  OU 
1  043 
1  014 
1  014 
1  016 

*  While  the  metric  system  i%  official  and  its  use  '"' 
compulsory  in  most  Latin-American  States  these  near 
denwfl  from  Old  Spain  still  retain  their  hold  on  the  ̂  
part  of  the  population. 
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N\MB 

Libra*. 
m 

m 

m 

Lwne   
Line   
Linha      
Litre  (dry) .... 

■      (liquid) . . 
Litra   
Mau   
Maund 

(Imperial) 

Metre   
*  ,  cubic.  . 
*  .  sqtiare 

Millimetre ... 
Miskal   
Momme   
Morgen   , 

Muid. 

Oke.. 

■   (liquid). 
Pack  (wool). 
Packcn   
Pfund   

Picul. 

'    (sugar). 
Pollegada. .  . 
F»ood   
F*ulgada   

F^und   
Quart  (beer) .  .  . 

•    (Imperial) 
Quintal*   

T^   
FUk   
l^otl   
Sashen.  .  . 
Sctr   
Shaku. .  . . 
^ho   
Sterc   

^tone .... 5?r jn   

Tabris. . . . 
Tacl   
Tan   
To  (dry).. 
•  (Uquid) 

Tola     ... 
Ton   

,  metric. 
Tonde   
Toodeland . 

Coimtry 

Dominican 

public   Mexico   
Peru   
Porto  Rico. . . 
Portugal   
Spain   
Switzerland. . 
Great  Britain 
Portugal   
Prance   

Re- 

Greece. 
Annam. 

Bengal. . 
Bombay. 
Madras. 
France. . 

m 

a 

Persia   

Japan   
British  South  Afri- 
ca  

British  South  Afri- 

{: 

ca   

Egypt   
Greece   
Turkey   
Crete   
Great  Britain . .  . . 
Russia   
Austria   
Germany   
Russia   
Borneo   
China   
apan   
ava   

Porttjgal   
Russia   
Argentina   
Mexico   
Spain   
Denmark   
Great  Britain .... 

Argentina   
Bolivia   
Brazil   
(Central  America. . 
Chile   
Colombia   
(3osta  Rica   
Dominican  Re- 

public  Prance   
Mexico   
Portugal   
Spain   
Turkey   
Venezuela   
apan   
ersia   

Egypt   
Russia   
India   

Japan   
i1 
France   
Great  Britain 

Japan   Persia   
China   

Japan   

India   
(jTeat  Britain. 
France   
Denmark. ... 

U.  S.  Equivalent 

1.014 
1.0142 
1.0143 
1.016 
1.012 
1.016 
0  1181 
0.0833 

0.0902 
0.0284 
0.2642 
0.2642 

239. 75 

82.1333 

28 
25 

39.3709 
35  314 
10  764 
0  0394 
0.0102 
0. 1333 

pounds 
m 

m 

m 

inch 

bushel 

gallon 
« 

feet 

pounds 

inches 
cubic  feet 

square  feet inch 

pound 
ounce 

2.116    acres 

3 
2. 

3. 2. 0. 
240 

1.082. 
1. 
1. 0. 

135. 
133. 
132. 
135. 

1. 

36. 0 0. 

0. 
1. 

1. 
1. 101. 

101. 

129. 104. 
101. 
101. 
101. 

101. 
220. 
101. 
129. 
101. 
125 
101. 

2. 

17. 

0. 7 

2. 11. 
0. 

35. 14 

1. 

6. 
583. 

0. 0 

3. 
0. 

2.240 
2.204. 

3. 
1. 

0945 
7275 
3714 
8337 
3458 

bushels 

pounds 

gallon 
pounds 

03 

2347 1025 

9028 
6354 3333 

277 
6312 082 
1128 
947 
916 
9273 1023 

2251 2006 

27   pounds 

418    * 

526 

3 
4 
4 
465 

4 
4621 
418 
518 

609 

m 

m 

a 

m 

m 

« 
m 

inches 

pounds 

inch 
« 

m 

pounds 

quarts 

a 

m 

m 

u 

m 

a 

m 

m 

438 

44 
075 
9819 

057 93 

4765 

314 

193 
547 
3 245 
4925 
9703 
4114 

621 
9478 
3635 

miles 

pounds 

pound 
feet 

pounds 

inches 

gallon 
cubic  feet 

pounds 

inches 

pounds 
grains acre 
bushel 

gallons ounce 

pounds bushels 
acres 

•  While  the  metric  system  is  official  and  its  use  even 
compulsory  in  most  Latin-American  States  these  measures 
derived  from  Old  Spain  still  retaia  their  hold  on  the  greater 
psrt  of  the  population. 

Name 
Country 

U.  S.  Equivalent 

Tonelada   Portugal   113.607 
2.028.66 

3.954 
1.3125 1.1679 

4.16 34  1208 

32.91 42.796 
33.367 
33.38 
33.375 

32.91 32  992 

33.367 
33  38 
42.796 
33.384 
32.874 3.249 
40.95 

gallons 

m 
Spain   

pounds 

Tsubo   Japan   square  yds. 
inches Tsun   ,   

•j.7r*v^      

China   
Turn   Sweden   a 

Tunne   « bushels 
Vara*   Argentina   Bolivia   inches 

Brazil   
Chile   
Colombia   
Cuba   
Dominican       Re- 

public  Mexico   
Peru   
Philippines   
Portugal   

Spain   Venezuela   
Russia   Vedro   

p[allons 

inches Zar   Persia   

*  While  the  metric  system  is  official  and  its  use  even 
compulsory  in  most  Latin-American  States  these  measures 
derived  from  Old  Spain  still  retain  their  hold  on  the  greater 
part  of  the  population. 

Bibliography.— Alexander,  <  Universal  dic- 
tionary of  weights  and  measures,  ancient  and 

modem ;  reduced  to  the  standards  of  the  United 
States  of  America^  (1867);  Chaney,  <Our 
Weights  and  Measures.  A  practical  treatise  on 
the  standard  weights  and  measures  in  use  in 
the  British  Empire*  (1897)  ;  Oldberg,  *A  man- 

ual of  weights  and  measures,  including  princi- 
ples of  metrology;  the  weights  and  measures 

now  in  use ;  weight  and  volume,  and  their  recip- 
rocal relations;  weighing  and  measuring; 

balances  (soales)  and  weights;  measures  of 
capacity;  specific  weight  and  specific  volume, 
etc.^  (1890)  ;  Adams,  ̂ Report  upon  weights  and 
measures.  Prepared  in  obedience  to  a  resolu- 

tion of  the  Senaite  of  3  March  1817>  (1821); 
^ Table  of  Equivalents  of  the  Customary  and 
Metric  Weights  and  Measures.  Circular  of  In- 

formation of  the  National  Bureau  of  Stand- 
ards* (1903);  *Laws  Concerning  Weights  and 

Measures  of  the  United  Slates.  Bureau  of 

Standards*  (1904);  ̂  Ready  Reference  Tables,^ 
Carl  Hering  (1904).  Other  books  of  reference 
are:  Hatch,  F.  H.  and  Vallentine,  E.  J.,  ̂ The 
Weights  and  Measures  of  International  Com- 

merce* (London  1907)  ;  Macfarlane,  J.  J.,  ̂ (Con- 
version Tables  of  Foreign  Weights,  Measures 

and  Moneys'  (Philadelphia  1915) ;  Robertson,  J., 
^Dictionary  for  International  Commercial  Quo- 

tations* (London  1918)  ;  Tate,  W.,  ̂ T^te's 
Modern  Cambist*    (London  1912). 

WEIHAIWEI,  wa'hi'wa',  China,  a  duty- 
free seaport  and  British  naval  and  coaling 

station,  in  the  province  of  Shantung,  near  the 
eastern  extremity  of  the  Shantung  Peninsula, 
40  miles  east  of  Chefu.  It  lies  on  the  south 
shore  of  the  entrance  to  the  Gulf  of  Pechili,  op- 

posite Port  Arthur  on  the  north  shore,  about 
100  miles  distant.  During  the  Chino- Japanese 
War,  the  Japanese  destroyed  a  Chinese  fleet 
here  and  captured  the  town,  which  they  evacu- 

ated early  in  1898.  By  a  convention  of  1  July 
1898  the  port  of  Weihaiwei,  together  with 
the    adjacent    waters    and    some    neighboring 
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territory,  was  leased  to  Great  Britain.  The 
leased  territory  included  the  island  of  Liu 
Rung,  all  the  islands  in  the  bay  and  a  belt 
of  land  10  miles  wide  along  the  whole  coast 
of  the  bay;  area,  280  square  miles;  pop. 
120,000;  but  the  population  of  the  town  of 
Weihaiwei  is  only  about  2,500  inhabitants,  be- 

ing an  old-time  walled  town.  By  the  terms  of 
the  lease  Great  Britain  has  sole  jurisdiction 
within  the  limits  of  this  territory,  but  within 

the  walls  of  the  cit^',  Chinese  officials  may  ex- ercise such  authority  as  is  not  inconsistent 
with  the  defense  of  the  territory.  The  British 
government  may  also  erect  fortifications  and 
carry  out  other  defensive  works  in  a  defined 
region  lying  outside  of  the  leased  territory. 
Chinese  war-vessels  retain  the  right  to  use  the 
waters.  Weihaiwei  is  not  to  be  fortified,  but 

is  intended  to  l>e  a  naval  base,  place  of  ex- 
ercise and  sanatorium  for  the  British  squadron 

on  the  China  station.  The  station  is  used 
as  a  fl>ing  naval  base,  but  no  troops  are  sta- 

tioned there,  and  the  Chinese  troops  that  were 
located  there  were  disbanded,  in  1917,  639 
steamers  and  2,563  iunks  entered  and  cleared 
at  Weihaiwei.  Tne  imports  are  mainly 
petroleum,  flour,  cotton  goods,  sugar,  food- 

stuffs and  coal;  the  exports  are  ground  nuts 
and  ground-nut  seeds  (290,687  hundred-weight 
in  1917),  and  salt  fish.  There  is  a  mail  service 

to  Shanghai  and  Europeans  seek  the  locality  in 
summer  to  escape  the  heat  of  the  region 
farther  south.  Consult  Annual  Report  on  Wei- 

haiwei; Bruce-Mitford,  C.  E.,  *The  Territory 
of  Weihaiwei*  (Shanghai  1902) ;  Johnston, 
R.  F.,  *Lion  and  Dragon  in  Northern  China' 
(London  1910). 

WSIMAR,  vi'mar,  Germany,  the  capital  of the  grand  duchy  of  Saxe-Weimar,  on  the  11m, 
13  miles  east  of  Erfurt  It  stands  in  a  beau- 

tiful valley  surrounded  b\'  hills,  on  ground 
partly  elevated  and  partly  flat.  It  is  irregularly 
built  except  in  the  suburban  portions.  Its  nota- 

ble public  edifices  are  the  grand-ducal  palace, 
a  handsome  structure  erected  partly  under  the 
superintendence  of  Goethe;  the  so-called  Red 
and  Velluw  castles,  now  united  and  occupied  by 
several  pubhc  departments;  the  grand-ducal 
librar>'  (in  the  Green  Castle),  containing  300,000 
volumes  and  a  large  collection  of  maps;  the 
museum ;  the  Stadtkirche,  with  an  altar-piece, 
one  of  the  finest  works  of  Lucas  Cranach,  in 
which  he  has  introduced  portraits  of  himself 
and  Luther  and  Melanchthon;  and  the  modern 
Gothic  town-house.  The  public  monuments 
comprise  the  Goethe-Schiller  monument  in 
bronze,  statues  of  Herder,  Wieland,  the  com- 
IK)«ier  Hummel,  the  (irand-Duke  Karl  August 
and  various  others,  and  a  monumental  fountain, 

(loethc's  house  is  now  used  as  a  Goethe  Na- 
tional Mu>eum,  and  Schiller's  contains  relics  of 

its  former  distinguished  owner.  A  Goethe  and 
Schiller  .\rchivt'!>  building  was  opened  in  18*>6. 
(ioethc  and  Schiller  are  interred  in  the  grand- 
ducal  vault  in  the  new  cemetery.  Stretching 
away  from  the  palace  is  a  fine  park  on  the 
(tanks  of  the  Ilm.  Weimar  has  a  g>'mnasium, 
a  realgymnasium.  academy  of  painting,  school 
of  drawing,  normal  school  and  other  educa- 

tional institutions.  It  has  neither  trade  nor 
manufactures  of  much  consequence,  the  manu- 

factures of  iron,  woo<l.  straw,  leather  and 
cloth  being  carried  on  to  some  extent,  but  as 

the  capital  of  the  duchy  it  is  the  i 
legislature  and  of  all  the  more 
courts  and  public  offices.  It  long  r 
sort  of  ̂ German  Athens*  in  cons 
the  enlightened  patronage  which 
Karl  August  (d.  1828)  afforded  t 
Kreat  literary  men  of  German; 
Schiller,  Herder  and  Weiland.  Ii 
National  Assembly  of  the  Cjerman 
at  VV^eimar  and  there  the  constitnt 
new  German  Republic  was  made  ai 
The  Treaty  of  Versailles  (1919)  w» 
Weimar  during  the  session  ot  the 
Pop.  33,000. 

WSI NGARTNBR,     vIn'flArt-n< Austrian  composer:  b.  Zara,  Ualma 
1863.    He  studied  at  the  Leipzig  Cc 
having  received  a  government  schol 

in    1884  his  opera,    ̂ Sakuntala,*    w 
out  at  Weimar  under  the  patrol 
He    was    musical    conductor    at    j 
Dantzig  and  Hamburg  in  1884-89  a 
was  appointed  court  conductor  at 
health  compelled  the  resignation  oi 
and  in  1898  he  settled  in  Munich  Ui 
of    the    Kaim    concerts.      He    has 
numerous  songs,  several  symphonic 
operas  ̂ Malawika'  (1886);  *Genetit 
*Kain    und    AbcP     (1914);     *D< 
(1916),  etc.     He  has  written   <Dic 
der     Wiedergeburt     und     das     Mi 

(1895);  <Beyreuth  1876  bis  1896>  (1 
suit    ̂ Luies*    by   Lusztig   and  by  F 
published  in  Berlin  in  \9ClS. 
WEINMAN  Adolph  Alezandei 

sculptor:  b.  Carlsruhe,  Germany,  11 
He  came  to  the  United  States  wl; 
and  later  studied  art  in  New  Y 
Saint  Gaudens  at  the  Art  Studen 
and  at  Cooper  Union.  He  is  a  mec 
National  Academy,  the  National 
Society  and  the  National  Institute  c 
Letters.  In  1915  he  served  on  the  Ii 
Jury  of  Awards  at  the  Panama 
.Among  his  works  are  the  Genen 
monument,  Detroit,  Mich.,  the  L 
morials  at  Hodgenville,  Ky..  and  a 
Wis.,  the  Lincoln  statue  at  the  St* 
Frankfort,  Ky.,  the  statuette  of  Lin 
Metropolitan  Museum  of  Art,  New 
the  Indian  head  at  the  Brookly 
Museum. 

WEIR,   wer,   Harrison  Williai 
artist    and    journalist :    b.    Lewes, 
May  1824;  d.  London,  4  Jan.  1906. 
the    art    of    wood-engraving,    but    • 
turned  to  painting,  and  his  first  e3 
the   British   Institution   was   in   184J 
the   last  survivor   of   the  original  s 

London     A'rTi\c     and     was     engage 
iiraphic.    Pictorial    Times,    Black    : 
and    other    London    inrriodicaU.      F 
authority    on    the    cc»rrect    dehneati 
mesticatcd  animals,  was  noted  for  h 

of    countr>-     life    and    a<    an    illu 
lK>oks   and    periodical..      He    wrote 
trati'd    *The    Poitry    of    Nature*; 
Lite  in  the  Country*  :  'Our  Cats  am 
Them*,  etc.     Perhaps  hi>  greatest  s 
was    his    wt»rk    'Our    Poultry    and 
Them*    (1<XU).  the  writing  and  ilk 
which    claimed    his    attention    for 

20  years. 
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WSIR, 'James,  American  physician  and  au- 
thor: b.  Owensboro,  Ky.,  17  Oct.  1856;  d.  there, 

9  Aug.  1906.  He  was  graduated  from  the 
University  of  Louisville  in  1878  and  studied 
medicine  there  and  in  New  York.  He  pub- 

lished < Religion  and  Lust>  (1897);  /The 
Dawn  of  Reason^  (1898);  ̂ Intelligence  in  the 
Lower  Animals  >   (1898). 

WEIR,  John  Ferguson,  American  painter, 
sculptor  and  author,  son  of  R.  W.  Weir 
(q.v.):  b.  West  Point,  N.  Y.,  28  Aug.  1841. 
He  was  a  pupil  of  his  father  and  became  a 
member  of  the  National  Academy  in  1866. 
Since  1869  he  has  been  professor  of  painting 
in  the  Yale  School  of  Fine  Arts.  As  a  sculp- 

tor he  is  known  by  his  statues  of  President 
Woolsey  and  Professor  Silliman  of  Yale,  and 
in  addition  to  many  portraits  he  has  painted 
*The  Gun  Foundry* ;  *The  Forging  of  the 
Shaft* ;  ̂ The  Column  of  Saint  Mark's,  Ven- 

ice,* etc.  He  has  written  <John  Trumbull  and 
His  Works*  (1902) ;  ̂ Human  Destiny  in  the 
Light  of   Revelation*    (1903). 

WEIR,  Julian  Alden,  American  artist,  son 
of  R.  W.  Weir  (q.v.)  :  b.  West  Point,  N.  Y., 
30  Aug.  1852;  d.  New  York,  8  Dec.  1919.  He 
studied  with  his  father  and  at  Paris  with 
Gerome,  became  a  member  of  the  Society  of 
American  Artists  in  1877  and  a  National  Acad- 

emician in  1886.  Mr.  Weir  was  one  of  the 
founders  of  the  Society  of  American  Artists, 
the  first  organization  to  rebel  at  all  effectively 
against  the  Academy.  These  societies  were  later 
united  and  Mr.  Weir  at  once  refused  the  presi- 

dency of  the  Association  of  American  Painters 
and  Sculptors  because  it  was  in  opposition  to 
the  Academy.  He  painted  many  kinds  of  pic- 

tures, subjects^  still  life,  portraits,  figures,  land- 
scapes. In  his  later  career  he  was  identified 

with  the  Impressionist  School.  Examples  are 
to  be  found  in  the  Luxembourg,  Paris,  and  in 
nearly  every  important  art  museum  in  the 
United  States,  including  the  National  Gallery, 
Washington,  the  Art  Institute  of  (Chicago,  the 
Albright  Gallery,  Buffalo,  the  Pennsylvania 
Academy.  Philadelphia,  and  the  Brooklyn  In- 

stitute. ^Breton  Interior*  obtained  a  second- 
class  medal  at  the  Paris  Exposition  of  1889. 
His  ̂ Idle  Hours,*  now  in  the  New  York  Metro- 

politan Museum,  received  the  $2,000  prize  of  the 
American  Art  Association.  In  the  same  gallery 
are  ̂ The  Red  Bridge*  and  <The  Green  Bodice,* 
the  latter  one  of  Weir's  masterpieces.  Weir's 
long  career  as  an  artist  was  marked  by  inde- 

pendence and  naturalness.  It  was  only  after 
repeated  experiments  that  he  achieved  the  gen- 

eral recognition  which  the  reticent,  refined,  and 
distinguished  style  of  his  maturity  deserved. 
WEIR,  Robert  Walter,  American  artist: 

b.  New  Rochelle.  N.  Y.,  18  June  1803 ;  d.  New 
York,  1  May  1889.  After  studying  under  Jar- 
vis  he  began  portrait  painting  in  1821  and  then 
studied  in  Florence  under  Benvenuti,  1821-28. 
In  1829  he  became  a  National  Academician  and 
was  professor  of  drawing  at  West  Point  1837- 
79.  He  was  of  especial  prominence  as  a  histori- 

cal painter  and  among  his  works  are  the  ̂ Em- 
barkation of  the  Pilgrims*  (1845)  in  the  ro- 

tunda of  the  Capitol  at  Washington;  the 
^Church  of  the  Holy  Innocents*  (1847),  Cor- 

coran Art  Gallery,  Washington ;  and  ̂  Peace 
and  War,*  painted  for  the  chapel  at  West Point 

WEIR,  a  dam.  See  Hydrauucs;  Irriga- 
tion; Water  Supply. 

WSIRS,  Fishing.  See  Pound-net  Fish- 
ing. 

WBISER,  Idaho,  city  and  county-seat  of 
Washington  County,  on  Snake  River,  60  miles 
northwest  of  Boise  and  on  the  Pacific  and 
Idaho  Northern  and  the  Oregon  Shortline 
railroads.  The  Intermountain  Institute  is  lo- 

cated here.  There  are  flour  mills.  The  sur- 
rounding district  is  interested  in  stock-raising 

and  mining.    Pop.  2,600. 

WEISHAUPT,  vis'howpt,  Adam,  German 
mystic:  b.  Ingolstadt,  6  Feb.  1748;  d.  Gotha,  18 
Nov.  1830.  He  was  the  founder  of  the  So- 

ciety of  the  Illuminati  (q.v.).  Educated  at 
Ingolstadt,  he  there  became  in  1772  extraordi- 

nary professor  of  law  and  in  1775  professor 
of  natural  and  canon  law.  His  appointment  to 
the  latter  post  brought  him  into  collision  with 
the  clergy,  especially  the  Jesuits,  as  after  the 
suppression  of  their  order  he  became  their  bit- 

ter enemy,  although  he  had  been  educated  by 
them.  He  formed  the  plan  of  uniting  a  large 
number  of  men  together  to  sustain  certain  per- 

fectionist views  and  his  instruction-room  soon 
became  a  nursery  of  his  doctrines.  In  1785  he 
was  obliged  to  leave  Ingolstadt  and  retired  to 
Gotha,  where  he  was  afterward  made  councillor 
of  state  by  the  duke.  His  most  important  writ- 

ings are  ̂ Geschichte  der  Verfolgung  der  Illu- 
minaten*  (1786);  ̂ Das  verbesserte  System  der 
Illuminaten*  (1787);  ̂ Pythagoras,  oder  Be- 
trachtung  iiber  die  geheime  Welt-  imd  Regie- 
rungskunst*  (1790) ;  ̂ Materialien  zur  Befor- 
derung  der  Welt-  und  Menschenkunde*  (1850)  ; 
^Ueber  Staatsausgaben*  (1820) ;  and  *Ucber 
das  Besteuerungssystem*  (1820). 

WEISMANN,  vis'man,  Angnst,  German 
biologist:  b.  Frankfurt-on-the-Main,  17  Jan. 
1834;  d.  6  Nov.  1914.  After  studying  medicine 
in  Gi>ttingen  University  he  was  clinical  assist- 

ant at  Rostock  in  1856-57  and  in  the  course  of 
the  three  years  1858-60  visited  Vienna,  Italy  and 
Paris,  devoting  himself  especially  to  studies  in 
the  natural  sciences.  He  lived  for  a  year  at 
Schaumburg  Castle  as  body  physician  to  the 
Archduke  Stephen  of  Austria  and  in  1863  went 
to  Giessen  to  prosecute  his  zoological  studies 
under  Leuckart.  Having  qualified  as  a  lec- 

turer in  the  University  of  Freiburg,  he  was 
appointed  extraordinary  professor  there  in 
1866  and  ordinary  professor  in  1873.  His  first 
published  work  was  a  treatise  on  the  ̂ Develop- 

ment of  the  Diptera*  (1864).  It  was  followed 
by  a  work  ̂ On  the  Influence  of  Isolation  on 
the  Formation  of  Species*  (1872)  and  ̂ Studien 
zur  Descendenztheorie*  (1875-76).  This  work, 
translated  into  English  in  1882  by  Professor 
Meldola  under  the  title  *  Studies  in  the  Theory 
of  Descent*  (with  a  preface  by  Charles  Dar- 

win), treats  of  several  important  phenomena 
in  natural  history  from  the  standpoint  of  a 
thorough  believer  in  the  doctrine  of  natural 
selection.  His  ̂ Beitrage  zur  Naturgeschichte 
der  Daphnoiden*  (1876-79)  and  <Die  Ent- 
stehung  der  Sexualzellen  bei  den  Hydro- 
medusen*  (1883)  are  valuable  contributions 
to  the  developmental  aspect  of  zoology.  A  se- 

ries of  treatises  followed  in  which  he  developed 
his  characteristic  theories,  among  them  being 
^Ueber    die    Vererbung^     (^On    Heredity*), 
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*l'l»cr  clic  Daiicr  des  Lcbcns'  (*On  the  Dura- 
tion of  Lifc'M,  *l>l)CT  Lfhcn  und  Tod* 

(*On  Life  and  DcaihM,  M)ic  Kontinui- 
tat  dts  Kc'implasmas  als  Griindlajrc  eincr 
Tlu'orie  dcr  Vcrclmnp*  (*Thc  Continuity 
of  the  Germ-Plasm  as  the  Basis  of  a  Theory 
of  IFercdit>'').  *I^c  Bedcutung  der  Sexuel- 
len  Foripfianzung  fiir  die  Sclektionstheorie* 
(*The  Sijrnificancc  of  Sexual  Reproduction  for 
the  Theory  of  Selection*),  *Ueher  den  Ruck- 
schritt  in  der  Natur*  (*On  Retrograde  Devel- 
cpment  in  Nature*)  and  *  Amphimixis.*  These 
have  appeared  in  an  English  translation  under 
the  title  ̂ Essavs  upon  Heredity  and  Kindred 
Biological  Problems*  (Vol.  I.  1889;  Vol.  II, 
1892).  Wcismann's  other  works  include  *Das 
Keimplasma*  (1892),  in  English  as  *Germ 
Plasm*  (1893);  U)ic  Allmacht  dcr  Naturziidi- 
tung*  (^Thc  Omnipotence  of  Natural  Selec- 

tion, >  1893) ;  *Aeussere  Einf^iisse  als  Entwick- 
elungsreize*  (^External  Influences  as  Stimuli 
to  Development,*  18^)4)  ;  ̂ Neue  Gedanken  zur 

Vererhungsfrage*  (4'"resh^  Thoughts  on  the Question  of  Heredity,*  1805) ;  and  <Ueher  Gcr- 
minalselektion*  (^On  Germinal  Selection,* 
1896).    Sec  Herehity;  Weismannism. 

WEISMANNISM,  the  essential  teaching  of 
August  Wcismann  (q.v.),  sometimes  referred 
to  as  "Xeo-Darwinism.*  Interest  and  contro- 

versy have  gathered  mainly  round  his  answer 

to  the  question,  *How  is  it  that  a  single  cell  of 
the  l>ody  can  contain  within  itself  all  the  hered- 

itary tendencies  of  the  whole  organism?*  In 
all  theories  of  heredity  (q.v.)  biologists  have 
assumed  that  characters  acquired  by  the  indi- 

vidual are  transmitted  to  offspring.  This  Weis- 
matin  dcpies  and  while  biologists  have  con- 

cerned themselves  with  speculation  as  to  the 
mode  by  which  such  transmissions  are  effected, 
he  challenges  them  to  prove  that  they  are  ef- 

fected at  all.  The  burden  of  proof  is  thus 
thrown  upon  his  opponents,  whose  assumptions 
must  g:ivc  way  to  experimental  evidence,  which 
alone  can  determine,  and  that  only  after  pro- 

tracted record  of  cases,  whether  individually 
acquired  characters  are  transmitted  or  not. 
Death,  he  contends,  is  not  a  primary  attribute 
of  living  matter:  the  protozoans,  or  one-celled 
organisms,  being  immortal  in  so  far  that  they 
do  not  die  naturally.  The  protozoan,  a  micro- 

scopic jelly-like,  apparently  —  not  really  — 
structureless  mass,  with  no  seeming  unlike- 
ne'is  of  parts,  muhiplies  by  division.  Each  half 
brcomes  a  complete  individual  and  grows  in 
like  manner  as  the  whole  to  which  it  belonged, 
till  it  also  divides  and  so  on  with  the  multi- 

plication of  protozoans  ad  infinitum.  It  cannot 
hv  said  of  either  half  that  one  is  parent  and  the 
other  offspring,  for  both  are  of  the  same  age, 
and  onlv,  in  a  limited  sense,  as  the  subdivisions 
into  separate  individuals  are  repeate*!,  can  we 
speak  of  surcessjun  of  generations.  In  these 
prcH*esses  there  is  nothing  analogous  to  death. 
"There  are,"  W'eismann  says,  *no  grounds  for 
the  a>>\impiion  that  the  two  halves  of  an  amcr- 
Ui  are  differently  constituted  internally,  so  that, 
after  a  time,  one  of  them  will  die  while  the 
other  continues  to  live.  Observations  show  that 
when  division  is  almost  c<implctc  the  proto- 

plasm of  both  part-^  begins  to  circulate  and  for 
some  time  passes  backwanl  and  forward  l>e- 
tueen  the  two  halves.  A  complete  mingling  of 
the  whole  substance  of  the  animal  and  a  re- 

sulting identity  in  the  constitution  < 
iN  thub  brought  about  l»efore  the  i 
tion?  Consequently,  there  is  unl 
sistcncc  of  the  individual;  potenti; 
not  absolute,  immortality  so  long  : 
on  the  earth. 

While  the  one-celled  organisms  : 
mortal,  only  the  reproductive  cells  ( 
zoans,  the  many-celled,  arc  immorta 
this  come  aliout?  Weismann  aca 
by  the  failure  of  certain  protozoal 
eciually,  whereby  unlikeness  of  part! 
ences  of  position  of  parts  resulted, 
multicellular  organisms  were  proba 
of  similar  cells,  but  these  units  s< 
original  homogeneity.  As  the  rest 
relative  position  there  arose  divisi< 
some  of  the  cells  were  especially  fi 
vide  for  the  nutrition  of  the  cc 
others  undertook  the  work  of  re 
Clearly,  those  on  the  outside,  being 
the  direct  and  constant  action  oi 
roundings,  would  be  the  media  of  ni 
the  builders-up  of  the  cell-commor 
the  result  of  this  cell-clustering  w< 
the  cells  fell  into  two  classes,  bo< 
germ-cells.  While  the  body  cells 
concerned  with  the  nutrition  of  tl 
losing  in  this  specialization  of  f 
power  of  reproduction,  that  power 
centrated  in  the  germ-cells,  or,  sp< 
precisely,  in  the  germ-plasm,  whic 
in  the  nucleus  of  the  germ-cell, 
germ-cells  which  are  the  immortal 
mctazoans.  With  increasing  sub 
function  there  has  been  increasing 

of  the  organism,  but  the  two-fold  < 
of  the  somatic  or  lx)dy  cells  and  tb 
has  remained.  The  death  of  the  1 
involved  in  the  ultimate  failure  to  i 
because  a  worn-out  tissue  cannot 
new  itself,  and  because  cell-divii 
limits.  In  brief,  death  is  the  pena 
complexity  of  structure.  As  it  h 
for  the  germ-cell  to  l>e,  as  it  were 
of  the  whole  body,  and  for  all  the 
body  to  dispatch  particles  to  tht 
whence  these  derive  their  power 

(the  fundamental  idea  of  Darwin' 
pangenesis,  q.v.),  the  germ-cells,  so 
essential  and  characteristic  substa 
cerned,  are  not  derived  from  the 
individual,  but  directly  from  the  p 
cell.  Heredity,  Weismann  contei 
cured  by  the  transference  from  on 
to  another  of  a  substance  with  a  d< 
ical  and  molecular  constitution 

words,  by  the  ̂ continuity  of  the  fi 
This  germ-plasm  (which.  Weism; 
argue,  runs  perilously  near  a  metaf 
cept )  ij.  assumed  to  posse>s  a  big 
but  extremely  stable  stnicture.  so 
it  absorbs  nourishment  an<l  grows 
without  the  least  change  in  its  con 

ular  structure.**  (^f  this  germ-plas 
ther  assumed  that  a  small  portion 
the  parent  ciip-cell  is  not  used  up 
struction  <»f  the  body  of  the  offsf 
reserved  unchanged  for  the  forms 
gerni-eells  of  the  following  genera 
variations  (»f  the  germ-pln«im  itscl 
ited.  and  it  is  upon  these  variations 
selection  <»perates.     Variations  arc 
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the  influence  of  external  condition  nor  to  use 
or  disuse  of  organs,  but  to  sexual  conjugation. 
The  process  combines  two  groups  of  hereditary 
tendencies  derived  from  the  mingled  germ- 
plasms  of  the  male  and  female  parents,  result- 

ing in  those  individual  differences  which  form 
the  material  from  which  new  species  are  pro- 

duced by  the  action  of  natural  selection.  Those 
differences  multiply  in  geometrical  ratio. 

The  sum  of  the  matter  is  that  natural  selec- 
tion   (q.v.)    is   the   dominant   factor,   that  use 

and  disuse  of  parts  and  the  action  ot  the  en- 
vironment count  for  nothing,  or,  at  the  most, 

for  but  a  little.     (See  Use  and  Disuse).    Here 
and  there  Weismann  makes  concessions  as  to 
the  modifying  influences  of  body  cells  on  the 
germ-cells,   and  as   to   the   ultimate  origin  of 
hereditary  individual  differences  in  the  direct 
action  of  surroundings,  which  are  a  partial  sur- 

render of  his  main  contention  as  to  the  isola- 
tion of  the  germ-plasm.  It  is  not  easy  to  recon- 
cile the  theory  of  an  insulated  germ-plasm  with 

the  ceaseless  manufacture,  secretion  and  expul- 
sion of  germ-cells,  the  materials  of  which  are 

derived  from  the  materials  nourishing  the  en- 
tire organism;  nor  with  the  subtle  influence  of 

the  nervous  system  on  the  reproductive  organs. 
Perhaps  the  most  serious  difficulty  in  Weis- 

mann's  tneory  is  in  the  reconciliation  of  psy- 
diological  evolution  with  the  continuity  of  the 
germ-plasm.    For   the    researches  of    Spencer, 
Balfour  and  others  have  demonstrated  that  the 
nervous  system  had  its  origin  in  modifications 
of  the  primitive  skin  due  to  the  direct  action  of 
the  environment.    Be  this  as  it  may,  the  wide- 
reaching  sociological  significance  of  the  doctrine 
of  heredity  —  which  may  be   regarded  as  the 
physical    correlate   of    determinism  —  gives   an 
importance   to    the   labors   of   Weismann    that 
cannot  be  overrated,  and  makes  urgent  the  rec- 

ord of  extended  observations  on  the  lines  al- 
ready laid  down  by  Galton. 

Bibliography. —  Haeckel,    ̂ Generelle    Mor- 
phologies    (1866) ;    Darwin,    < Variation  Under 

Domestication >    (1868);  Brooks,  <The  Law  of 
Heredity^    (1883);  Virchow,  ̂ Descendenz  und 
Patfiologie^     (Virchow's    Archiv,    ciii,    1886) ; 
Eimer,    <Die    Entstehung   dcr   Arten>    (1888); 
Galton,     <  Natural    Inheritance>     (1889);    Ro- 

manes,   ^An   Examination   of  Wcismannism^ 
(1893)  ;    Spencer,    ̂ A   Rejoinder  to  Professor 
Weismann >    (1894)  ;  Hcrtwig,  *The  Biological 
Problem  of  To-day ^    (1894).     For  critiques  of 
Weismann,   consult   Eimer,   Virchow,   op.  pit.; 
Spencer,      <  Factors     of     Organic     Evolution  * 
(1886) ;     McKendrick,     <  General    Physiology^ 
(1888)  and  the  files  of  Nature. 

WEISS;  Charles  Andre,  French  authority 
on  international  law:  b.  Mulhouse,  Alsace,  30 
Sept.  185&  He  took  his  LL.D.  at  the  University 
of  Paris  in  1880  and  later  became  a  member 
of  the  faculty  there.  He  has  been  prominently 
connected  with  various  societies  and  commis- 

sions dealing  with  international  law,  and  has 
written  voluminous^  and  with  praiseworthy 
clarity  upon  the  subject.  He  is  a  chevalier  of 
the  Legion  of  Honor.  Author  of  ̂ Traite  el6- 
mentaire  de  droit  international  prive*  (1882)  ; 
^Trait^  theorique  et  practique  de  droit  inter- 

national priv^*  (1892);  *Le  droit  civil  et 
la  legislation  comparee'  (1900) ;  ̂ Manual  de 
droit  international  prive>  (1905) ;  <The  Vio- 

lation by  Germany  of  the  Neutrality  of  Belgium 

and  Luxemburg^    (1915) ;   ̂ La  Reparation  des 
dommagcs  de  guerre^    (1917),  etc. 

WEISS,  John,  American  clergyman :  b.  Bos- 
ton, 28  June  1818;  d.  there,  9  March  1879.  He 

was  graduated  at  Harvard  in  1837;  in  the 
winter  of  1842-43  studied  at  Heidelberg,  Ger- 

many; was  graduated  in  the  last-named  year 
at  the  Harvard  Divinity  School,  and  settled  as 
minister  of  a  Unitarian  church  in  Watertown, 
Mass.  His  anti-slavery  utterances  having  dis- 

turbed the  harmony  of  his  pastorate,  he  re- 
signed, and  in  1847  became  minister  of  a  Uni- 
tarian society  in  New  Bedford,  Mass.,  but 

was  soon  compelled  by  reason  of  ill  health  to 
retire.  Again  in  1859-70  he  was  minister  of  the 
Watertown  church,  from  which  he  finally  with- 

drew in  order  to  pursue  his  literary  work.  He 
was  one  of  the  most  brilliant  of  the  New  Eng- 

land reformers  and  transcendentalists,  and  his 
writings  display  a  mind  at  once  mystical  and 
scientific,  strongly  rationalistic  on  religious  sub- 

jects, but  endowed  with  a  fine  poetic  power 
of  interpretation,  which  he  applied  to  religious 
history  and  s>'mbolism,  as  well  as  to  questions 
of  philosophy  and  life,  to  which  he  brought 
prophetic  insight  and  fervor.  His  publications 
include  ̂ -^stnetic  Prose*  (1845),  a  transla- 

tion of  Schiller's  philosophical  and  aesthetic  es- 
says; ^Life  and  Correspondence  of  Theodore 

Parker>  (1864);  < American  Religion >  (1871); 
^Wit,  Humor,  and  Shakespeare*  (1880)  ;  and 
<The  Immortal  Life>  (1880). 

WEISSENFELS,  vis'sen-fels,  Germany, 
town  in  the  Prussian  province  of  Saxony,  on 
the  Saale  River,  14  miles  southwest  of  Leipzig, 
on  the  main  line  of  the  railroad  from  Bebra 
to  Frankfort-on-thc-Main.  It  was  the  capital 
of  the  duchy  of  Saxe-Weissenfels  in  1656-1746. 
The  Augustusburg  Palace,  built  in  1664-90,  is 
now  used  as  a  military  school.  There  are 
deposits  of  lignite  and  sandstone  in  the  vicinity. 
Manufactures  include  machinery,  ironware, 
shoes,  paper,  sugar  and  electrical  appliances. 
Pop.  33,581. 

WEITENKAMPF,  Frank,  American  con- 
noisseur  of  prints :  b.  New  York,  13  April  1866. 

He  studied  at  the  Art  Students*  League,  New 
York.  He  is  chief  of  the  art  and  print  de- 

partments of  the  New  York  Public  Library, 
where  he  has  done  notable  work  in  arranging 
continuous  exhibitions  of  carefully  selected 
prints;  and  he  has  also  done  considerable  art 
propaganda  work  in  disseminating  information 
concerning  prints  through  the  press.  In  1914 
New  York  University  gave  him  the  degree 
L.H.D.  He  has  prepared  many  pamphlets 
cataloging  and  describing  prints;  has  contrib- 

uted to  various  encyclopedias  and  to  the 
^Standard  Dictionary^;  and  is  author  of  ̂ How 
to  Appreciate  Prints>  (1908;  new  ed.,  1916); 
^American  Graphic  Art*   (1912). 

WEITLINO.  WUhelm  Christian,  German 
communist:  b.  Madgeburg,  Prussia,  1808;  d. 
New  York,  25  Jan.  1871.  He  early  became  an 
advocate  of  communism,  traveling  and  lectur- 

ing in  its  behalf.  He  took  part  in  the  Revolu- 
tion of  1848  and  afterward  came  to  the  United 

States.  He  founded  the  Socialist  society  known 
as  Arbeiterbund  in  New  York,  and  was  con- 

nected with  the  establishment  of  a  communistic 
colony  in  Wisconsin,  although  he  lived  in  New 
York.    Author  of  ̂ (^oaranties  of  Harmony  and 
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Freedom*   (1842);  < Humanity  as  It  Is  and  as 
h  Shi.iild  He»   (1845),  etc. 

WEITSPBKAN  (wit'spek-an)  INDIANS 
(from  li'eitsftvk.  the  name  <»f  one  of  their towns).  A  linguistic  stock  of  North  American 
Indians.  cumprisinK  several  small  tribes  col- 

lectively known  as  the  Yurok,  occupying  the 
lower  Klamath  River  in  California  from  the 
mouth  of  the  Trinity  down.  On  the  coast 

W'eitspekan  territory  extends  from  Gold  Bluflf to  about  six  miles  above  the  mouth  of  the 

Klamath.  The  C^hilula  are  an  offshoot  of  the 
Weitspek.  living  to  the  south  of  them,  on  Red- 

wood Creek  to  a  point  about  20  miles  inland, 
and  from  Cfold  Bluff  to  about  midway  between 
Little  and  Mad  rivers. 

WELBECK  ABBEY,  England,  the  seat  of 
the  Duke  of  Portland,  in  AottinKhamshirc, 
three  miles  south  of  Worksop.  It  occupies  the 
site  of  an  old  Premonstratensian  abl>ey  and 
came  into  the  possession  of  the  Portland  family 
by  marriage  in  1734.  It  stands  in  a  park  10 
miles  in  circumference  and  is  a  stately  Palla- 
dian  edifice  of  mainly  the  17th  and  loth  cen- 

turies, but  was  greatly  enlarged  about  1864  by 
the  fifth  duke,  to  whom  it  owes  its  semi-under- 

ground picture  gallerv,  ballroom  and  riding- 
school,  the  last  385  leet  long,  104  feet  wide 
and  51  feet  high. 

WELCH,  Ashbel,  American  civil  engineer: 
b.  Nelson.  N.  Y.,  4  Dec.  \Siy);  d.  Lambertville, 
N.  J.,  25  Sfpt.  1882.  He  was  engaged  as  an 
engineer  on  the  Lehigh  Canal  in  1827;  was 
made  chief  engineer  of  the  Delaware  and  Rari- 
tan  Canal  in  1835  and  afterward  planned  the 
route  and  constructed  the  Belviderc  and  Dela- 

ware Railroad.  In  18()2  he  became  manager  of 
the  Pennsylvania  Railroad  lines  in  New  Jersey 
and  su!»sec|Ufnily  was  made  president.  He  in- 

troduced the  block  system  (q.v.)  in  railroading 

in  the  Ignited  States  and  published  papers  on 
economics  and  civil  engineering.  He  was  elected 
E resident    of    the   American    Society   of    Civil 
jigineers  in  1881. 

WELCH,  Herbert,  American  clergyman 
and  educator:  b.  New  Vork  City.  7  Nov.  1862. 

He  was  graduated  at  W'esleyan  University  1887 
(A.M..  \m);  D.D..  1902;  LL.D..  1906;  B.l).. 
from  Drew  Theological  Seminary  1890).  Stud- 

ied at  Oxford  l^niversity,  1902-03.  He  entered 
the  ministr>'  of  the  Methodist  Episcopal  Cliurch. 
joining  the  New  York  East  Conference  in  1890. 
After  several  pastorates  in  important  churches 
in  and  around  New  York  and  BrookKii  he 

was  eUcted  president  of  Ohio  Wesleyan  L^ni- 
versity,  Delaware,  Ohio,  in  1905.  In  1916  he 
was  fleeted  bishop  and  assigned  to  Korea.  He 
was  president  of  the  Ohio  Association  of  Col- 
Iviiv  rnsidents  and  Deans,  1907-08;  president 
<if  the  Methodist  Federation  for  Social  Service. 
I'MJ/  \2  ami  since  thin  vice-preMdent.  He  has 
also  bern  a  mimlter  of  the  boards  of  managers 
of  several  of  thr  denominational  societies  of 
his  Church.  In  1914  be  was  fraternal  delegate 
to  thi*  M(-thr)dist  Church  of  Canada.  He  edited 
'Sflt'Ctiinis  from  thr  Writings  of  John  Wesley' 
(IWl). 

WELCH.  Philip  Henry,  American  humor- 
ist: b  Anirelica.  N.  V  .  1  March  1R*0;  d.  Hrnok- 

l>Ti.  N  Y  .  24  Fib.  188<)  From  1882  to  1884  he 
was  attached  to  the  staff  of  the  Rochester  Post- 
Express,  and  then  removinir  to  New  York  was 

employed  by  the  Sun.  He  wai 
among  the  humorous  press  writers 
and  was  an  able  satirist.  He  pub 

Tailor-Madc  Giri'  (1888);  and  «S 
(1889). 

WELCH,  William  Hennr,  Ai 
thologist :  b.  Norfolk.  Conn.,  K  Apr 
was  graduated  from  Yale  in  1K70  au 
College  of  Physicians  and  Surgrc 
York  in  1875.  He  studied  pathol 
becoming  in  1878  demonstrator  of 
the  Bellevue  Hospital  Medical  G 
York.  Since  1884  he  has  been  a  t 

pathology  at  Johns  Hopkins  Uni^ 
IS  an  eminent  authority  on  bacte 

patholog>'  and  is  the  author  of  H 
tholog>'  of  Fever,*  *  Thrombosis  an<] 
and  numerous  professional  psipen 

Huxley  lecturer  at  (*haring  Cn London,  in  1902,  and  served  as  i 
the  Congress  of  American  Phsrsicia 
geons  in  1897. 

WELCH,  W.  Va.,  town  and  co 
MacDowell  County,  situated  on  th< 
River  and  on  the  Norfolk  and  W 
road,  71  miles  east  southeast  of  Wil 
has  the  county  buildings,  post  office 
several  churches,  school,  etc.  Ag 

the  basic  industr>-  of  the  surroundia 
which  the  town  serves  as  a  shippi 
tribution  point.     Pop.  al>out  600. 

WELCKER.  vellcer.  Priedric 
German  archaeologist:  b.  Griinberi 
Nov.  1784;  d.  Bonn,  Rhenish  Pros 
1868.  He  was  educated  at  Giessen.  j 
09  was  a  tutor  in  the  family  of  V 
Humbolt  at  Rome.  In  the  last-nan 
accepted  the  chair  of  archaeology 
and  in  1816  became  professor  at  ( 
position  he  resigned  in  1819  to  acce 
of  archxolog>'  at  Bonn.     Political 
1832  caused  his  dismissal,  but  he 
afterward  recalled  and  occupied  th 
1861   when  he  retired.     As  a  class 
Welcker  held  high  rank;  his  extens 

on   Greek  art.  history   and  m>'thol 
great  and  lasting  value.     *Die  gricc 
godie  mit   Ruck«*icht  auf  den  epiw 
geordnet*  (3  vols.,  1841)  is  perhaps 
work.     He  prepared  editions  of  A! 
ponax,     Philostratus'      Mmagines,* 
Hesiod's    *Theogony*    and    *Klcine 
(6   vols.).      Among    the    most    not; 
other     works     are     *  .\e*.chvleische 
(1824) ;  'Der  epische  Cyclus»  (183! 
Denkmiiler     (lfl49-/^);     ̂ CrriechiK 
lehre»  (1863).  etc.    Consult  Kekulf. 
Friedrich  Gottlieb  Welckers*    (188C 

WELD,  Theodore  DwighL  Af 
lanthropist  and  educator:  b.  Ham] 
23  Nov.  1803;  d.  Hyde  Park.  Mj 
189S.  He  was  the  son  of  Ludovic 
(Clark)  Weld,  and  of  lineal  desceki 
athan  Edwards.  He  entered  Philli 

Academy,  but  left  school  because  > 
sight.  He  was  one  of  the  63  origir 
of  the  American  Anti-Slavery  Soc 
1833  was  secretary  of  that  »iociety; 
h«'  was  atrent  of  the  Society  to  Pn 
Lal>or  in  SchooU.     He  entered  I^n 

cal  Seminary,  t'incinnati.  Ohio,  and 
ored  youths  evenings.     He  was  con! 
unselfish  charities  and  fair  dealings. 
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hesitate  to  denounce  slavery  and  the  slave  trade 
openly  and  publicly.  He  left  the  seminary  when 
the  trustees  suppressed  the  local  anti-slavery 
organization  and  began  a  course  of  lectures. 
He  was  repeatedly  mobbed,  but  his  commanding 
presence  and  athletic  attainments,  as  well  as 
his  fearless  and  wonderful  eloquence,  enforced 
respect;  at  Granville,  Ohio,  when  advised  that 
the  church  would  be  burned  if  he  lectured  as 
advertised,  he  informed  the  trustees  that  he 
would  then  speak  from  its  foundations;  to 
threatening  letters  he  replied :  ̂ Corae,  but  bring 
your  own  winding  sheets,  which  I  cannot  sup- 

ply*; six  undisturbed  lectures  followed.  At 
Painesville,  Ohio,  such  was  his  eloquence  that 
the  leader  of  the  mob  kicked  in  the  head  of  the 
bass  drum  with  which  he  had  thought  to  drown 

the  speaker's  voice.  In  1836  his  voice  partially failed  him,  but  he  taught  school  and  used  his 
pen  vigorously.  In  1838  he  married  Angelina 
Emiline^  daughter  of  Judge  John  Grimke,  of 
South  Carolina,  who,  having  become,  a  Quaker 
in-  1835,  emancipated  her  inherited  slaves.  He 
edited  the  American  Anti-Slavery  Society's  pub- 

lications in  Washington,  D.  C,  and  was  confi- 
dential adviser  with  Congressmen  who  favored 

abolition  of  slavery  in  the  District.  In  1854  he 
established  a  school  at  Englewood,  N.  J.,  for  the 
joint  education  of  white  and  black  youth;  in 
1864  removed  to  Hyde  Park,  Mass.,  and  aided 
in  founding  the  historical  society,  the  public 
library  and  the  school  system. 
WSLDING  is  the  intimate  union  produced 

between  the  surfaces  of  two  pieces  of  metal, 
when  heated  to  the  point  of  fusion  and  ham- 

mered or  pressed  together.  To  weld  a  bar  of 
iron  to  another  piece  of  iron  requires  an  intense 
white  heat  and  the  use  of  a  flux  or  welding 
compound.  Steel  can  be  welded  at  a  slightly 
lower  temperature  than  iron.  The  essential 
condition  to  a  good  weld  is  that  the  plastic  state 
of  the  metal  shall  be  maintained  for  a  short 
time  without  its  melting  away  or  burning. 
Borax,  ammonium  chloride,  potassium  carbo- 

nate and  various  alkalis  are  used  as  fluxes. 
(See  Electric  Welding).  Some  solids  can  be 
welded  by  pressure,  as  graphite,  coal,  asbestos, 
etc.  Horn  may  be  welded  between  hot  metal 
plates  by  pressure,  by  using  hot  water  or  wet 
cloth  to  protect  the  horn  surfaces.  Consult 
Kantny,  T.,  *  Autogenous  Welding  and  Cutting> 
(New  York  1915). 

WELDING,  Electric.    See  Electric  Weld- ing. 

WELDING,  Gas  (Oxy- Acetylene).     De- 
velopment   of    Oxy-Acetylene    Processes. — 

Gas  welding  consists  of  melting  the  edges  of 
t^^•o  pieces  of  metal  so  that  they  run  together 
and  become  solid  when  cold.  A  good  weld 
requires  a  very  intense  flame,  such  as  is  ob- 

tained from  acetylene  and  oxygen.  By  the  oxy- 
acctylene  process  two  sections  of  like  metal 
can  be  so  united  that  the  two  members  form 
a  homogeneous  whole,  so  perfect  that  the  weld 
caimot  be  distinguished  when  machined.  Ex- 

amination reveals  the  same  uniformity  of 
inetallic  texture  throughout  the  weld.  In  this 
important  respect  oxy-acetylene  welds  arc 
recognized  as  the  highest  examples  of  the 
science  of  welding.  Oxy-acetylene  welding, 
now  generally  spoken  of  as  oxwelding,  has 
attained  a  very  important  and  practically  in- 

dispensable place  in  the  iron  and  steel  industry. 
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It  is  used  in  practically  all  forms  of  construc- 
tion and  manufacture,  and  is  applied  to  almost 

countless  operations  in  production  and  repairs. 
It  is  extensively  used  in  low  and  high  pressure 
pipe-lines  and  for  butt-welding  of  metal  tubing. 
Ninety  per  cent  of  the  railroads  in  the  United 
States  use  Uiis  process  in  their  shops  and  on 
the  road,  and  approximately  35,000  locomotives 
now  in  service  have  welded  joints  that  with- 

stand standard  steam  pressure.  The  extent  to 
which  oxy-acetylene  welding  was  used  during 
the  World  War  of  1914-18  in  the  manufacture 
of  depth  bombs,  torpedo  casings,  poison  gas 
tanks  and  other  supplies  and  munitions  in 
which  speed  and  volume  of  production  were 
vital  is  well  Imown.  Practically  all  of  the 
enormous  number  of  high  explosive  and  other 
large  shells  manufactured  in  America  during 
the  war  were  made  from  steel  billets  cut  to 
size  by  the  oxy-acetylene  process.  In  the  field, 
army  trucks  and  repair  shops  were  universally 

equipped  with  oxy-acetylene  welding  and  cutting 
outfits,  and  in  France  numerous  depots  were  es- 

tablished where  broken  and  damaged  metal 

parts  were  quickly  repaired  by  oxy-acetylene 
and  put  back  into  service.  In  peace  times  the 
oxy-acetylene  cutting  torch  is  extensively  used 
in  the  wrecking  of  steel  structures,  in  cutting 
of  scrap  to  sizes  for  the  cupola,  in  the  cutting 
of  armor  plate  of  any  thickness,  and  in  .fact 
wherever  steel  and  wrought  iron  are  to  be  cut, 
from  the  largest  shipyard  down  to  the  smallest 
industrial  plant. 

The  equipment  required  for  oxy-acetylene 
welding  consists  of  a  cylinder  or  tank  of  oxy- 

gen, a  tank  of  acetylene,  two  regulators  or  re- 
ducing valves  (one  each  for  the  acetylene  and 

oxygen  tanks),  a  welding  blowpipe  and  two 
pieces  of  hose  to  connect  the  blowpipe  to  the 
regulators.  The  cutting  equipment  is  very 
similar  excepting  as  to  the  type  of  the  blowpipe 
used  and  special  hose  to  sustain  the  higher 
oxygen  pressure  used  in  cutting.  Of  the  gases 
adapted  to  blowpipe  use,  acetylene  and  oxygen 
are  by  far  the  most  extensively  applied,  owing 
to  their  special  fitness  industrially,  both  being 
obtainable  in  portable  cylinders  at  low  cost. 

Acetylene  contains  1,475  B.T.U.'s,  and  this  very high  heat  content,  together  with  its  endothermic 
characteristics,  conduces  to  speed  in  accomplish- 

ing a  given  quantity  of  work  as  well  as  being 
a  material  factor  in  the  excellence  of  the  work. 
Acetylene  was  discovered  by  Edmund  Davy,  an 
English  chemist,  in  1836;  but  it  remained  a 
laboratory  gas  until  the  development,  more 
than  half  a  century  later,  of  a  practical  method 
for  producing  calcium  carbide  in  commercial 
quantities.  Thomas  L.  Willson,  the  American 
electro-metallur^st,  in  1891-92  conducted  a 
series  of  experiments  with  a  mixture  of  lime 
and  coal  tar  heated  to  high  temperature  in  a 
Heroult  electric  furnace,  resulting  in  what  may 
be  termed  the  ̂ commercial  discovery*  of  cal- 

cium carbide  and  leading  to  the  establishment, 
in  1895,  of  the  first  factory  in  the  world  for  the 
manufacture  of  carbide. 

In  the  early  years  of  its  commercial  applica- 
tion, acetylene  generated  from  carbide  was  used 

chiefly  as  an  illuminating  gas,  and  so  great  was 
the  demand  for  acetylene  for  house  and  town 
lighting  that  the  industry  soon  became  one  of 
considerable  importance.  By  1901  calcium  car- 
hide  was  being  produced  in  large  quantities 
and   distributing   warehouses   were   established 
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throughout  the  country.  This  was  shortly 
followed  by  development  of  Prest-O-Lite  port- 

able acetylene  cylinders  containing  acetylene 
dis:»olved  in  acetone.  The  convenience  of  port- 

able acetylene,  rendering  the  gas  available 
eveo-where,  created  a  tremendous  demand  for 
acet>-lene  in  this  form  and  resulted  in  the 
Prest-O-Litc  company's  becoming  an  enter- 

prise of  large  magnitude,  with  plants  in  various 
States  and  distributing  and  service  depots  in 
every   important   centre   in   the   country. 

Up  to  1905  the  development  of  economical 
processes  for  obtaining  oxygen  had  been  al- 

most entirely  neglected;  so,  while  the  applica- 
tion of  acetylene  and  oxygen  to  metal  welding 

and  cutting  dates  experimentally  from  1901  and 
industrially  from  1903,  the  development  of  the 
processes  was  seriously  retarded  owing  to  the 
cost  of  oxygen  and  the  difficulty  of  obtaining 
an  adequate  supply.  In  the  early  years  of  the 
industry  the  users  of  the  process  were  largely 
dependent  on  their  own  limited  facilities  for 
the  production  of  oxygen  from  chemicals. 
Consequently  the  oxy-acetylene  industry  was 
given  a  tremendous  impulse  when,  in  1907,  a 
liquid  air  oxygen  plant  was  put  into  operation 
in  this  country.  It  is  a  well-known  fact  that 
oxygen  produced  by  the  liquid  air  process  is 
of  the  highest  purity.  This  was  the  first  unit 
of  what  has  since  become  the  great  system  of 
ox>'gen  phints  developed  by  the  Linde  Air 
Products  Company,  who  now  maintain  produc- 

ing plants  and  warehouses  in  more  than  50  of 
the  large  industrial  centres.  From  that  time 
on  the  production  of  both  oxygen  and  acety- 

lene increased  amazingly,  keeping  pace  with  the 
rapidly  expanding  applications  of  oxy-acetylene 
welding  and  cutting.  The  now  almost  uni- 

versal adoption  of  the  processes  is  due  to  their 
speed  and  economy  combined  with  the  diar- 
acteristic  excellence  of  oxwelding  and  cutting 
that  is  attained  by  the  competent  operator 
using  standard  equipment.  See  Liquehed  and 
Compressed  Gases  —  Acetyxene. 
WELDON,  Richard  Chapman,  Canadian 

legislator  and  educator :  b.  Sussex,  hf ew  Bruns- 
wick, 19  Jan.  1849.  He  was  graduated  at  Mount 

Allison  University  in  1866;  took  his  Ph.D.,  at 
Yale  University  in  1872;  later  studied  at  the 
University  of  Heidelberg;  and  in  1884  was 
called  to  the  bar  of  New  Brunswick.  He  was 
professor  of  mathematics  at  Mount  Allison 
University  in  1875-83;  and  held  the  chair  of 
constitutional  law  and  was  dean  of  the  law 
faculty  at  Dalhousie  University  in  1883-1914. 
He  ser\'ed  in  the  Dominion  Parliament  in 
1887-96. 
WELDON  N.  C.  a  town  in  HaUfax 

County,  on  the  Roancdce  River  and  the  Seaboard 
Air  Line  and  Atlantic  Coast  Line  railways,  97 
miles  east  of  Raleigh.  It  is  at  the  head  of 
steamboat  navigation  on  the  Roanoke.  Here 
are  located  six  churches,  a  State  bank,  a  winery, 
several  mills  and  a  weekly  newspaper.  There 
is  excellent  water  power  and  cotton  mills,  a  com 
mill,  knitting  mill,  oil  mill  and  machine  shops 
have  been  established.  The  surrounding  region 
is  an  agricultural  one.    Pop.  2,600. 
WBLPARB  WORK  IN  INDUSTRIES. 

Sec  iNDUSTirrcs,  Welfare  Wo«k  Iw. 

WELL-TEMPERED  CLAVIER  (from 
Get.   H^ohlUmperirte   Klavier),   the   celebrated 

collection  of  48  preludes  and  fugue 

by  J.  Sebastian  Bach,  1685-1750  (^ 
the  system  of  equal  temperament 
For  this  purpose  he  wrote  a  « 
fugue  in  each  kev,  the  keys  fol 
another  not  in  relation,  but  in  i 
chromatic  ascent.  (See  Meaniu 
TivMPeramext).  Consult  Grove, 

of  Music  and  Musicians^  (VoL  "^ 555,  New  York  1911). 
WELLAND,  Canada  (formerly 

ville),  town  and  county-seat  c 
County,  Ontario,  on  Welland  Riv 
Wetland  Canal,  20  miles  northwest 
N.  Y.,  and  (»n  the  Michigan  Centra] 
Trunk,  the  (Canadian  Pacific  and  the 
3uette   railroads.     There  are   two 
ocks,   a   turning   basin   and   manu 

woolens  and  fencing  material    The 
peat  industry.    Pop.  5,318. 
WELLAND  CANAL,  Ontario 

ship  canal  extending  from  Port  i 
Port  Dalhousie,  across  the  neck  O! 
of  the  Niagara  River  and  Falls, 
taining  continuous  navigation  bet 
Eric  and  Lake  Ontario.    See  Cakadi 

WELLDON,  James  Edward  C 
lish  prelate  and  educator:  b.  Tonb 
25  April  1854.  He  was  educated  at was  head  master  of  Dulwich  Col 
of  Harrow  School.  1885-98.  In  U. 
year  he  was  appointed  to  the  bisho] 
cutta,  and  as  such  was  metropoKta 
He  resigned  in  1902  and  returned 
where  he  was  made  canon  of  Westn 
sides  standard  translations  of  Arist< 
tics,*  *Rhetoric*  and  *Nicomache 
he  has  published  *  Sermons  Preach 
row  Boys*  (1887);  <The  Spiritua 
Other  Sermons>  (1888) ;  <The  Hop* 
tality*  (1898);  <The  Revelation  o 
Spirit*  (1902);  <The  Gospel  in  a  * 
(1910) ;  <The  Religious  Aspects  of  I 
ment  and  Disendowment*  p911); 
tions  and  Reflections*    (191:)). 

WELLE-MAKWA,  wel'le-mak 
Africa,  the  most  important  afHw 

Ubangi  (q.v.),  a  tributary  of  the  '. source  is  on  die  western  slope  of  ̂  
Pasha,  and  after  a  course  of  abou 
through  a  fertile  and  rich  country  t 
and  east  of  the  Kongo,  it  flows  into 
at  Da>'u,  opposite  Yakoma,  at  the  « two  other  headstrcams.  The  i< 
Welle-Makwa  was  uncertain  foi 
explorers  thought  it  was  a  differeii 
the  Ubangi,  but  their  connection  w 
tablished  in  1888.  and  the  river  thr 
entire  length  of  1,500  miles  is  somet 
the  Welle-Makwa. 

WELLER^  Reginald  Heber. 
Protestant  Episcopal  bishop:  b.  Jefl 
Mo  6  Nov.  1857.  He  studied  at  th< 
of  the  South  1875-77,  and  was  grad 
the  Nashotah  Theological  Seminary, 
in  1884.  Ordained  to  the  priesthood 
named  vear  he  was  rector  of  1 
Wis..  1884-88;  of  Waukesha.  \ 
90  and  of  Stevens  Point.  Wis.. 
He  was  consecrated  bishop-ci 
Fond  du  Lac  8  Nov.  1900,  I 
spectacular  ceremonial  practised  w 
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sion  calling  forth  more  or  less  criticism;  and 
succeeded  as  bishop  30  Aug.  1912. 

WELLES,  welz,  Gideon,  American  slates- 
man  :  b.  Glastonbury,  Conn.,  1  July  1802,  d.  Hart- 

ford, Conn.,  11  Feb.  1878.  He  studied  at  Nor- 
wich University,  Vermont,  but  did  not  complete 

the  course  there,  and  for  a  time  turned  his 
attention  to  the  study  of  law.  In  1826,  how- 

ever, he  entered  journalism  as  editor  of  the 
Hartford  Times,  which  under  his  management 
became  one  of  the  leading  Democratic  papers 
of  the  State.  He  was  one  of  the  first  publicly 

to  advocate  Andrew  Jackson's  election  to  the 
Presidency,  and  always  warmly  supported  him. 
In  1827-35  he  was  a  member  of  the  Connecticut 
legislature,  and  both  as  legislator  and  editor 
advocated  the  abolition  of  imprisonment  for 
debt,  opposed  the  practice  of  special  legisla- 

tion and  succeeded  in  obtaining  the  passage  of 
general  laws  for  the  incorporation  of  business 
corporations.  In  1836  he  resigned  the  editor- 

ship of  the  Times,  but  continued  to  write  for 
that  paper.  In  1835,  1842  and  1843  he  was 
chosen  State  comptroller;  in  1836r41  he  was 
postmaster  of  Hartford;  and  in  1846  was  ap- 

pointed chief  of  the  bureau  of  provisions  and 
clothing  in  the  Navy  Department,  which  office 
he  held  till  1849.  He  had  always  been  opposed 
to  the  extension  of  slave  territory,  and  on  the 
organization  of  the  Republican  party  in  1855 
became  identified  with  it,  and  was  Republican 
candidate  for  governor  of  Connecticut  in  1856; 
and  a  member  of  the  national  committee.  In 

1861  he  was  appointed  Secretary  of  the  Navy, 
and  conducted  the  affairs  of  his  department  with 
marked  executive  ability  throughout  the  Civil 
War;  he  continued  in  office  under  President 
Johnson  till  1869.  He  was  later  affiliated  with 
the  Liberal  Republicans,  and  in  18i76  was  a 
supporter  of  Tilden.  He  wrote  < Lincoln  and 
Seward*  (1874).  Consult  *Diary  of  Gideon 
Welles >   (New  York  1911). 

WELLESLEY,  welz'lT,  Arthur.    See  Wel- 
UNGTON,  Arthur  Wellesley,  Duke  of. 

WELLESLEY,  Richard  CoUey,  Viscount 
AND  Marquis,  British  statesman :  b.  Dublin,  20 
June  1760;  d.  London,  26  Sept.  1842.  He  was 
educated  at  Oxford,  and  on  his  majority  took 
his  seat  as  Earl  of  Mornington  in  the  Irish 
House  of  Peers.  Three  years  after  he  was  re- 

turned to  the  British  House  of  Commons  as 
member  for  Beeralston,  and  afterward  sat  for 
Windsor  (1787-96),  and  for  Old  Sarum  (1796- 
97).  He  was  appointed  governor-general  of 
India  in  1797,  and  in  1799  created  Marquis 
Wellesley  in  the  Irish  peerage.  His  administra- 

tion was  notable,  both  for  its  ability  and  the 
large  accessions  of  territory  made  under  it  by 
the  conquest  of  Mysore  and  the  humbling  of  the 
Mahrattas.  In  1809  he  became  Foreign  Secre- 

tary under  Mr.  Perceval.  In  1812  he  resigned 
his  place  chiefly  because  he  was  in  favor  of 
Catholic  emancipation,  and  did  not  return  to 
office  till  1821,  when  he  became  lord-lieutenant 
of  Ireland.  This  post  he  retained  till  1825, 
when  he  was  removed  from  it  by  his  brother, 
the  Duke  of  Wellington,  who  was  an  opponent 
of  emancipation  and  had  become  Prime  Min- 

ister, In  the  Grey  ministry  he  held  the  office 
of  lord-steward  till  1833,  when  he  again  became 
lord-lieutenant  of  Ireland.  Displaced  in  the 
following  year  by  the  Peel  ministry,  he  after- 

ward held  the  office  of  lord-chamberlain  for  a 
few  months  of  1835.  Consult  Martin,  *  Indian 
Despatches,  Minutes,  and  Correspondence  of 
the  Marquis  Wellesley  >  (1836-37),  and  biog- 

raphies by  Torrens  (1880),  Malleson  (1889) 
and  Hutton  (1893). 

WELLESLEY,  Mass..  town  in  Norfolk 
County,  on  the  Boston  and  Albany  Railroad, 
14  miles  west  of  Boston.  It  was  incorporated 
as  a  town  in  1881,  and  includes  the  villages  of 
Wellesley,  Wellesley  Hills  and  Wellesley 
Farms.  It  is  principally  a  residential  town, 
with  many  broad  streets  and  handsome  resi- 

dences. It  is  the  seat  of  Wellesley  College 
(q.v.),  and  also  of  Dana  Hall,  a  secondary 
school  for  girls;  Wellesley  School  and  Rock 
Ridge  Hall,  secondary  schools  for  boys;  and 
two  Roman  (Catholic  academies,  the  Academy 

of  the  Assumption  for  girls  and  Saint  Joseph's 
Academy  for  boys.  There  is  also  a  public 
high  school  at  Wellesley  Hills,  founded  in  1865, 
and  a  public  library  of  about  20,000  volumes. 
There  is  a  weekly  newspaper  and  three  college 
publications.  The  government  is  vested  in  the 
town-meeting  and  the  selectmen,  chosen 
annually.  The  waterworks  are  owned  and 
operated  by  the  town.     Pop.  6,439. 

WELLESLEY  COLLEGE,  a  college  for 
women  located  at  Wellesley,  Mass.  It  was 
founded  by  Henry  F.  Durant  to  give  "to 
young  women  opportunities  for  education 
equivalent  to  those  usually  provided  in  colleges 
for  young  men.'^  The  charter  was  obtained 
in  1870^  and  the  college  first  opened  to  students 
in  1875.  It  is  non-sectarian  in  control;  three 
representatives  of  the  alumnae  serve  on  the 
board  of  trustees.  In  1894  the  system  of 
elective  courses  was  established  which  with 
some  recent  modifications  is  still  in  force.  The 
college  confers  one  baccalaureate  degree,  A.B., 
and  the  graduate  degree,  A.M.  Certain 
courses  are  required  in  mathematics,  philosophy, 
hygiene,  Bible  history,  English,  some  foreign 
languages  and  natural  sciences;  in  addition  to 
the  required  studies  every  candidate  for  the 
degree  must  take  a  sufficient  amount  of  elective 
work  to  complete  the  equivalent  of  59  one- 
hour  courses,  a  one-hour  course  being  a 
course  given  once  a  week  for  one  year.  Of 
these  electives  18  one-hour  courses  must  be 
taken  in  one  of  the  following  ways :  9  in  each 
of  two  subjects,  related  or  unrelated;  12  in 
one  subject  with  six  in  a  tributary  subject. 

Pedagogical'  courses  are  offered  in  the  history and  science  of  education  and  in  methods  of 
teaching;  art  and  music  are  included  in  the 
curriculum;  the  courses  in  historv  and  theory 
in  both  departments  count  towarci  the  degree; 
studio  work  in  art  counts  toward  the  degree 
after  one  course  in  history  is  completed;  the 
regular  practical  work  in  music  does  not  count 
toward  a  degree.  A  full  course  in  music  lead- 

ing to  the  certificate  of  the  department  may  be 
taken  by  candidates  for  the  A.B.  degree  who 
remain  at  the  college  five  years.  The  college 
contributes  toward  the  support  of  the  Ameri- 

can School  of  Classical  Studies  in  Athens,  the 
American  School  of  Classical  Studies  in  Rome, 

the  Marine  Biological  Laboratory  at  Wood's 
Holl  and  the  women's  table  at  the  Zoological 
Station  at  Naples.  There  are  61  scholarships 
for  undergraduates  and  one  graduate   fellow- 
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ship.  The  students  maintain  literary  and 
dramatic  societies.  The  campus  has  a  particu- 

larly lieautiful  situation  within  the  limits  of 
the  town;  it  includes  a  lake  which  affords  ex- 

cellent opportunity  for  rowing  and  skating;  on 
this  lake  is  held  the  annual  «Float.*  The 
buildings  include  the  Farmsworth  Art  Build- 

ing, Whitin  Observatory,  Houghton  Memorial 
Qiapel  Library,  Billings  Hall  for  Music^  Mary 
Hcmcnway  Hall  for  Physical  Traimng,  a 

President's  House,  Simpson  Infirmary,  Page Memorial  Kindergarten,  Guest  House  and  16 
halls  of  residence;  also  temporary  buildings 
for  administrative,  lecture  and  laboratory 
purposes,  pending  the  completion  of  a  liberal 
arts  building  now  under  construction  and 
other  members  of  proposed  academic  group. 
Productive  funds  equal  $2,783,969.83;  special 
building  and  equipment  funds,  $953,6/7.84. 
The  library  contains  87,000  volumes,  including 
the  Gertrude  Memorial  Library,  the  Library  ot 
American  Linguistics  and  other  special  and 
departmental  libraries.  The  students  in  1918 
numbered  1,600  and  the  faculty  137;  about  42 
per  cent  of  the  graduates  have  become 
teachers. 

WELLESLEY  ISLANDS,  Australia,  in 
Gulf  of  Carpentaria,  are  politically  attached  to 
Queensland.  Mornington,  the  northernmost 
and  largest  island,  is  40  miles  long  by  15  miles 
broad. 

WELLHAUSEN,  vel'how-z€n,  Julius.  Ger- man Orientalist  and  Biblical  scholar:  b. 
Hameln,  Hanover,  17  May  1844.  He  studied 
theology  in  the  University  of  Gottingen,  in 
1872  was  appointed  professor  of  theolo^  in 
Greifswald  University,  but  resigned  in  18^  be- 

cause he  could  no  longer  hold  the  accepted 
views  of  Scriptural  inspiration.  He  went  to 
Halle  as  extraordinary  professor  of  Oriental 
languages  and  in  1885  was  appointed  to  an 
ordinary  professorship  at  Marburg,  whence  in 
1892  he  removed  to  Gottingen  to  occupy  a 
similar  post.  In  1871  he  published  a  text- 
critical  work  on  the  books  of  Samuel,  and  in 
1874  appeared  his  treatise  *Die  Pharisacr  und 
die  Sadducaer.*  The  first  volume  of  a 
*Geschichte  Israels^  was  issued  in  1878  and  a 
second  edition  of  it  in  1883,  under  the  title, 
*FVolegomena  zur  Geschichte  Israels*  (5th  ed., 
1899).  The  *  Prolegomena  >  was  translated  into 
English  in  1885  by  Black  and  Menzies,  with  a 
preface  by  \V.  Robertson  Smith,  the  volume 
containing  also  a  reprint  of  his  article  ̂ IsraeP 
contributed  to  the  ̂ Encyclopaedia  Britannica* 
(9th  edition).  The  last-mentioned  article  was 
piiMi>hi'd  separately  in  1881  as  a  ̂ Sketch  of  the 
Hisiory  of  Israel  and  Judah*  (3d  ed.,  1891), 
and  inchided  in  a  German  form,  as  an  ̂ Abriss 
diT  (irschichte  Israels  und  Judas, ^  in  the  1st 
volumt"  of  his  ̂ Skizzen  und  Vorarbeiten* 
(1884^92).  The  *Abriss>  was  amplified  to 
form  a  work  on  Msraclitische  und  Jiidische 
Ge^ichichte*  (1894;  4th  ed.  1901).  His  masterly 
treatise  on  M^io  Composition  des  Hexateuchs 
und  dcr  Historischen  Biicher  des  Alten  Testa- 

ments* C18S5;  3d  ed.  W)^))  originally  appeared 
in  the  *Jahri»uchcr  fi'ir  Deutsche  Theologie* 
(187f>-77).  I-ater  works  are  ̂ Muhammed  in 
Medina*  (1882);  *1Xt  Arabische  Josippus* 
(1897):  <Keste  Araliischen  Hei<ientums^  (2d 
ed.  1897),  first  published  in  the  'Skizzen  und 
Vorarlwiten  * ;    *i)ie    Kleincn    Propheten   uber- 

setzt,  mit  Noten>    (1892;  3d  ed    189B) 
ferent  l)ooks  on  the  evangelists  (^Mark* 
<Matthew>    (1904);    <Luke>    (1904); 
(1908);    and    ̂ Einleitung   in    die    drei 
£vangelien>  (1905) ;  2d  ed.  1911). 

WELLING,  Junes  CUrke,  America 
cator:  b.  Trenton.  N.  J.,  14  July  1825;  d 
ford.  Conn.,  4  Sept.  1894.    He  was  gra 
from  Princeton  in  1844.  was  appointed  ] 
principal  in  the  New  York  Collegiate  £ 
1848  and  in  1856-65  was  literary  editor 
Washington   National   InUlligencer.     ̂  
clerk  of  the  United  States  Court  of  < 
1862-67,    in    1867-70   was    president    ̂ M^ 
John's  College,  Annapolis,  Md;  occufN 
chair  of  belles-lettres  at  Princeton  in  U 
and   in    1871-94  was   president   of   Co 
University,    Washington,    D.    C.      He 
regent  of  the  Smithsonian  Institution,  pr 
of  the  Corcoran  Gallery  of  Art  and  i 
the    Philosophical    and    the    Anthropc 
Societies  of  Washington. 

WBLLINGTON,  Arthur  MeU< 
can    civil    engineer:    b.    Waltham, 
Dec.  1847;  d.  New  York    16  May  *«rw 
fective  eyesight  prevented  his  entering 
versity  but  he  studied  civil  engineering 
Prof.  J.  B.  Henck  in  Boston.     He  wa 
associated   with    the    laying   out    of    P: 
Park,  Brooklyn,  and  from  1868  was  a  r 
engineer.    In  1881-84  he  was  chief  cngii 
the  Mexican  National  and  the  Mexicai 
tral  railroads.    He  was  the  author  of  tl 
for  multiplying  the  traffic  facilities  of  Bf 
Bridge    by    five    times,    recommended    I 
Board  of  Experts  in  1887.    In  1884-^  1 
and  editor  of  the  Railroad  Gasettt;  zm 
1887  until,  his  death  he  was  one  of  the 
and  owners  of  the  Engineering  News,    I 
also  active  as  a  consulting  engineer  in 
important  public  works,  among  them  tb 
for  the  Boston  Subwav  and  the  abol 
grade  crossings  in  Buffalo.    Author  ok 
putations   from   Diagrams  of   Radlway 

works>     (1878);     < Field    Work    of    K 
Location  and  Laying  out  of  Works'  ( 
WELLINGTON,  Arthur  Wenetlcv 

OP.  British  soldier  and  statesman:  b.  i! 
Walmer  Castle,  England,  14  Sept  18S 
was  the  fourth  sun  of  the  1st  Earl  of  ll< 
ton.  His  mother  was  the  eldest  dai 
the  1st  Viscount  Dungannan.  He  v 
cated  at  Eton,  privately  at  Brussels,  anu 
at  the  Military  College  of  Angers.  On  7 
1787  he  received  a  commission  as  eiu 
the  73d  Foot.  He  was  gazetted  und 
name  of  Wesley,  the  family  name  till  c 
by  his  brother  to  Wellesley.  After  a 
series  of  changes  and  promotions  he  a 
by  purchase  in  September  1793  the  a 
as  lieutenant-colonel  of  the  33d  regitu 
which  he  had  attained  his  majority  in 
of  the  same  year.  In  1790  he  was  retm 
the  Irish  Parliament  for  the  family  lx>ro 
Trim,  in  the  county  of  Meath.  In  Ha 
he  sailed  with  his  regiment  for  Flam 

join  the  army  of  the  Duke  of  York.  1 
he  joined  his  re^i^imcnt  at  the  Cape,  arri 
Calcutta  in  February  1797.  and  was  ai 
to  the  Bengal  service.  Later  the  33d  re 

was  attached  to  the  Nizam's  contingent Deccan  with  Wellesley  in  command    Tb 
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entered  Mysore  in  March  1799.  An  engage- 
ment took  place  at  Mallavelly  on  the  27tn,  in 

which  Wellesley,  who  commanded  the  left 
wing,  turned  the  right  of  the  enemy.  He  was 
subsequently  employed  to  dislodge  the  enemy 
from  their  posts  in  front  of  Seringapatam 
and  after  the  capture  of  that  capital  was  ap- 

pointed Juty  1799,  to  its  command.  During  his 
administration  he  was  compelled  to  take  up 
arms  against  Dhundiah  Waugh,  a  robber  chief, 
who  styled  himself  *King  of  the  Two  Worlds.* 
Wellesley  overtook  and  routed  him  with  a  small 
body  of  cavalry  10  Sept.  1800.  In  April  1802 
Wellesley  attained  the  rank  of  major-general. 
Early  in  1803  he  was  appointed  to  the  com- 

mand of  a  force  destined  to  restore  the 
Peishwa  of  the  Mahrattas,  driven  from  his 

capital  by  Holkar.  'This  operation  successfully performed,  the  other  Mahratta  chiefs,  Scindia 
and  the  Raja  of  Berar,  showed  hostile  designs 
against  the  British  and  Wellesley  was  ap- 

pointed to  the  chief  military  and  political  com- 
mand in  the  operations  against  them.  After 

an  active  campaign,  in  which  he  took 
Ahmednagar  and  Arungabad,  he  encountered 
a  powerful  Mahratta  army^  assisted  by  French 
officers,  at  Assaye  (23  September)  and  en- 

tirely defeated  it.  The  parallel  successes  of 
General  Lake,  and  the  defeat  of  the  Raja  of 
Berar  by  Wellesley  at  Argatun  on  29  Novem- 

ber, compelled  the  submission  of  the  Mahrattas 
and  peace  was  restored  on  conditions  drawn  up 
by  the  successful  general.  The  fame  of 

WcUesley's  achievements  had  now  spread  over 
India.  Before  leaving  Madras  he  received 
his  appointment  as  K.C.B.,  and  the  thanks  of 
both  houses  of  Parliament.  He  sailed  for 
England  on  10  March  1805  and  arrived  in 
September. 

On  10  April  1806  Welleslev  married  Lady 
Catherine  Pakenham,  third  daughter  of  the 
Earl  of  Longford.  He  had  previously  been 
elected  and  distinguished  himself  in  the  House 
of  Commons  by  the  defense  of  his  brother's 
administration  in  India.  In  April  1807  he  was 
appointed  chief  secretary  for  Ireland  and  in 
August  received  the  command  of  the  reserve 
in  the  expedition  to  Copenhagen  under  Lord 
Cathcart  and  Admiral  Gambier.  He  took 
Kioge  29  April,  the  only  land  operation  of 
importance.  On  returning  he  resumed  his 
duties  as  secretary  and  received  the  thanks  of 
Parliament  for  nis  share  in  the  expedition. 
On  25  April  1808  he  attained  the  rank  of 
lieutenant-general 

In  June,  Wellesley  received  the  command  of 
a  force   destined   to   operate  in   the  north  of 
Spain  and  Portugal  in  aid  of  the  revolt  against 
Napoleon.       On     30     July     he     anchored     in 
Mondego     Bay,     and     landed     his     troops    at 
Figueira.     The  English  began  their  southward 
march  on  8  August.     Wellesley  moved  on  the 
coast  road  to  Torres  Vedras.    At  Roliga  he  en- 

countered  about  5,000  men   under   Delaborde, 
whom  Jtmot  had  sent  in  advance  to  arrest  his 
progress.      This    corps,    after    a    spirited    re- 

sistance,   was     driven    back    and     retired    to 
Torres   Vedras.^    Wellesley   now   drew   nearer 
the  coast,  reaching  Vimeiro  on  the  19th,  where 
he  was  reinforced  by  two  brigades  from  Eng- 

land, raising  his  force  to  17,000.    At  the  same 
time  he  was  superseded  in  the  command.    The 
government  had  determined  to  increase  their 

army  in  the  Peninsula,  and  had  appointed  Sir 
Hew  Dalrymple  to  the  chief  command,  with 
Sir  Harry  Burrard  as  second  and  Wellesley, 
Moore,  Hope,  Paget  and  Eraser  as  divisional 
commanders.  Junot  determined  to  attack  the 
English  on  the  land  side  while  they  were  in  the 
immediate  neighborhood  of  the  sea.  The  at- 

tack was  made  on  21  August  and  Junot  was 
beaten.  After  the  battle  Junot  proposed  an 
armistice,  the  result  of  which  was  the  famous 
Convention  of  Cintra,  by  which  the  French 
agreed  to  evacuate  Portugal  on  condition  of 
being  conveyed  to  France  with  their  arms  and 
baggage.  Public  feeling  in  England  over  the 
excessive  liberality  of  the  terms  ran  so  high 
that  the  generals  were  recalled  to  be  examined 
by  a  board  of  inquiry,  but  their  conduct  was 
approved  of  and  commended.  Wellesley  pro- 

ceeded to  Ireland  in  December  as  chief  secre- 
tary, and  early  in  1809  received  the  thanks  of 

both  houses  of  Parliament  for  his  conduct  of 
the  campaign. 

In  the  latter  part  of  1808  Napoleon  overran 
Spain  with  200,000  men,  and  Sir  John  Moore, 
pursued  by  Soult,  carried  the  British  army  to 
Coruna,  where  it  embarked  for  England.  Lis- 

bon was  still  held  by  Sir  John  Cradock  and  a 
British  force  occupied  Cadiz,  when  Wellesley 
was  appointed  to  assume  the  chief  command 
in  the  Peninsula.  He  arrived  at  Lisbon  22 
April  1809.  He  advanced  againt  Soult  at 
Oporto  and  the  French  were  thrown  into  con- 

fusion and  retreated  precipitately.  Soult  now 
retired  to  Galicia,  followed  by  Wellesley  to 
the  frontiers  of  Portugal  and  harassed  by  the 
insurgent  Portuguese.  The  Peninsula  was  at 
this  time  occupied  by  about  250,000  French 
troops;  but  after  the  departure  of  Napoleon 
the  independence  or  insubordination  of  the 
French  marshals  prevented  effective  co-opera- 

tion of  the  different  armies,  and  the  French 
command  never  extended  beyond  the  districts 
occupied  by  their  armies.  The  British  com- 

mander had  a  series  of  difficulties  to  contend 
with.  First  was  the  smallness  of  the  armies 
on  which  he  could  rely.  The  numbers  of  the 
British  were  always  comparatively  insignificant 
and  reinforcements  were  slowly  and  scantily 
supplied.  Almost  as  formidable  was  the  diffi- 

culty of  co-operating  with  his  allies.  Spain  and 
Portugal  were  without  regular  governments. 
The  Portuguese  officers  had  mostly  fled  to 
Brazil,  but  the  Portuguese  troops,  carefully 
drilled  by  Beresford  and  placed  under  the  com- 

mand of  British  officers,  soon  became  a  tract- 
able and  efficient  force.  It  was  far  otherwise 

with  the  Spaniards.  The  junta  and  the  gen- 
erals were  alike  ignorant,  incompetent  and 

self -conceited  and  with  the  raw  levies  which 
constituted  the  Spanish  armies  it  was  positively 
dangerous  to  co-operate.  Even  with  the  Portu- 

guese government,  Wellington  (as  he  must  now 
be  called)  had  natural  but  formidable  difficul- 

ties to  contend  with.  The  subsistence  of  the 
armies  was  a  constant  source  of  danger  and 
embarrassment  both  in  Spain  and  Portugal. 
The  resources  of  the  country  were  oppressed 
by  the  armies  of  three  nations.  The  French 
took  all  they  wanted  and  wasted  much  more. 
The  Spanish  armies,  numerous  and  inefficient, 
were  a  sufficient  weight  for  the  junta,  which 
always  supplied  with  reluctance  the  wants  of 
the  British  who  had  commonly  much  greatei: 
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difTiciilty  in  procuring:  provisions  for  money 
than  cither  of  the  other  armies  had  in  seizing 
them.  Through  all  these  difticulties  Wellington 
adhered  with  undeviating  patience  and  con- 

stancy to  the  strict  principles  of  discipline  he 
had  laid  down.  He  remonstrated  with  hercu- 

lean lal)or,  and  with  admirable  spirit,  as  his 
dispatches  show,  with  authorities  of  all  kinds; 
but  he  never  under  the  great  temptation  took, 
or  suffered  others  to  t^e,  violent  means  to 
supply  his  most  pressing  wants. 

By  a  misunderstanding  between  Soult,  who 
held  the  command  in  the  north  of  Spain,  and 
Ney,  who  was  under  him,  Galicia  was  evacu- 

ated by  both  marshals  and  never  afterward  re- 
covered, a  valuable  result  of  Wellesley's  first 

campaign.  To  co-operate  with  the  Spanish armies,  Welleslcy  had  determined  to  advance 
into  Spain,  which  he  did  in  July  by  the  north 
of  the  Tagus.  Nearly  every  important  fortress 
in  Spain  was  in  the  hands  of  the  French. 

The  victory  of  Talavcra,  27-28  July,  earned 
Welleslcy  the  titles  of  Baron  Donro  and  Vis- 

count Wellington.  Next  day  the  French  re- 
treated across  the  Alberche  and  broke  up  their 

army.  The  first  invasion  of  Spain  had  resulted 
in  nothing  but  a  series  of  movements  among 
the  French  troops.  Wellington  at  this  time 
siirveyed  the  lines  of  Torres  Vedras  and  formed 
his  plan  of  fortifications  for  their  defense. 
Anticipating  that  invasion  would  come  from 
the  north,  he  left  General  Hill  to  guard  the 
Tagiis  and  fixed  his  headquarters  at  Viseu. 

The  French  in  the  meantime  were  largely 
reinforced.  Soult  was  in  Andalusia  with  60,000 
men  threatening  the  south  of  Portugal,  while  in 
the  north  the  army  of  Portugal  was  concentrat- 

ing to  the  extent  of  70.000  to  80,000,  and  the 
veteran  Massena  was  appointed  to  command  it. 
Wellington  was  able  to  bring  into  the  field  from 
50.000  to  60,000  British  and  Portuguese  troops. 
The  French  invested  the  Spanish  fortress  of 
Ciudad  Kodrigo  early  in  June  and  took  it  on 
10  July.  The)r  then  advanced  to  the  Coa,  from 
which  the  British  retired.  Almeida  was  cap- 

tured on  Zl  August.  Wellington  fell  back  on 
the  valley  of  the  Mondego.  In  the  middle  of 
September,  Massena  began  his  march  down  the 
right  bank  of  the  river.  At  the  Sierra  de  Bu- 
saco,  a  high  ridge  in  front  of  Coimbra,  Welling- 

ton made  a  stand  and  repulsed  the  French. 
After  the  battle.  Massena  turned  Wellington's I  osition,  who  retreated  to  Leiria,  where  he 
halted  two  days.  On  8  October  he  entered  his 
lines,  just  as  the  autumnal  rains  were  beginning 
to  fall.  A  powerful  fleet  and  a  flotilla  of  gun- 
lK)ats  on  the  Tagus  contributed  to  their  defense. 
Massena  was  wholly  unprepared  for  his  recep- 

tion and  after  some  vain  demonstrations  he 
retired  from  their  front.  The  Portuguese  parties 
had  cut  off  his  communications  with  Spain 
and  sickness  was  rapidly  diminishing  his  num- 

bers. On  15  November  he  fell  back  to  San- 
ta rem. 
Napoleon  recommended  to  waste  the  English 

with  continual  engagements  of  advanced  guards 
and  sent  Soult  instructions  to  co-operate  with 
Massena.  But  Soult,  with  the  blockade  of 
Cadi?  and  with  the  Spaniards  on  his  hands, 
could  ony  spare  a  sufficient  force  to  besiege 
Badajoz.  In  March  1811  Massena  was  com- 

pelled to  begin  his  retreat,  which  he  conducted 
with  great  skill.  The  French  crossed  the 
Agti«da  on  6  April.    Wellington  estimated  their 

loss  in   the  campaign  at  not   less  than 
Wellington   blcKkaded    Almeida   and  can 
his  army  between  the  Coa  and  the  Ague* 
turned  to  Badajoz,  which  had  l>een 
Soult    and    invested    by    Beresford.      n 
speedily   recalled   by  an   aggressive   m^ 
of    Massena   to   relieve  Almeida.     V 
took   up  a   position   to  cover   the    foi 
Fuentes  de  Onoro,  where  he  was  at 
Massena  ^nth  a  superior  force.     In  u«» 
he  performed  the  exceedingly  critical  dim 
of  changing  his  front  in  presence  of  t 
The   manceuver   was   successful   and   «& 
was  repulsed.    Almeida  surrendered  a  fei 
after  the   battle  and   Massena  was   abo 
same  time  superseded  by  Marmont.     S< 
the  meantime  had  been  defeated  by  Ber 
at  Albuera  in  an  attempt  to  relieve   Es 
Wellington  returned  to  prosecute  the  si* 
Marmont  also  moved  south  to  join  So^ 
afterward  returned  to  Salamanca.    Thir 
Wellington  to  push  the  siege  of  Cindad 
in  preference  to  that  of  Badajoz  ana 
turned  to  the  Agueda.    Marmont.  howcv< 
vanced  with  a  superior  force  and  he  wil 
to  the  Coa.     Marmont  returned  to  Salan 

During  the  winter  Wellington  contin 
occupy  himself  with  preparations  for  this 
collecting  his  stores  at  Almeida  under  | 
of  repairing  it.    On  6  Jan.  1812,  he  rooi 
headquarters  to  Gallegos,  invested  Qudai 
rigo  on  the  8th  and  took  it  by  assault 
12th.     An   earldom,  a  pension  and  a   S 
dukedom  awarded  this  achievement.     W 
ton  now  went  south  with  his  principal  f< 
take  Badajoz;  and  Marmont,  who  had  co 
his  forces  to  raise  the  siege  of  Ciudad  Ri 
invaded  Portu^l  by  Sabugal  and  ravag 
country.    Badajoz  was  taken  on  6  April^ 
heavy  loss.     Having  secured  the  frontic 
tresses,  Wellington  determined  again  to 
Spain.     Leaving  Hill  on  the  southern  fj 
he  moved  north  with  his  main  army  a 
17  June  reached  Salamanca.  Marmont  retii 
Toro.    The  F>ench  general,  when  he  ha< 
centrated  his   forces,  attempted  by  a  set 
pretentious  manoeuvres  to  surprise  the  ] 
commander,  his  ultimate  object  being  to  c 
off  from  his  communications.     Witn  thi 
pose  he  crossed  the  Tormes,  followed  by 
ington,  who  took  up  his  position  betwt 
river  and  two  hills  called  the  Arapiles. 
Marmont's   overdisplay   of   tactics   recoil 
himself.     Having  gained  the  outer  An 
extending  his  left  to  attack  the  Britisw 

he  ̂ ve  Wellington  the  opportunity  he  ha 
desired     of     attacking     mm.       Marmont 
wounded  and  the  French  left  and  centre  b 
Qausel,   who  attempted  to  re-form   the 
was   routed.     Numerous  prisoners   were 

by  the  cavalr\-  in  pursuit  and  the  French  i to  Burgos.     Wellington  reached  Va 

31  JuK'  and  turning  on  Joseph,  whtj vanced  to  support  Marmont,  follow< 
Madrid,  which  he  entered  on  12  \\ 
was    now    advancing    to    join    WelL..»twi 
Toseph   fell   back   from  Toledo  to  Almi] 
Murcia.     These    successes   compelled    So 
abandon  Andalusia  and  an  Anglo-Spantsll 
from    Cadiz    took    Seville.     WelKngton's 
movement  wa«>  against  the  army  he  had  < 
under   Gausel,    which    had   been    \z'^t%^ 
forced.    He  left  Hill  in  Madrid  (1       i 
and  advanced  to  Burgos,  being  j< 

U      4 



WELLINGTON 
183 

way  by  a  body  of  Spaniards.  The  French  re- 
tired, leaving  a  garrison  in  the  castle,  which 

Wellington  deemed  it  necessary  to  take  before 
advancing.  The  siege,  for  want  of  proper 
artillery,  occupied  him  till  21  October.  In  the 
meantime  the  northern  army  under  Souham 
was  again  advancing  and  Soult  with  a  powerful 
army  marching  on  Madrid,  which  Hill  had  aban- 

doned to  fall  back  on  Salamanca.  Wellington 
abandoned  the  siege  and  retreated,  closely  fol- 

lowed by  the  French,  who  repeatedly  attacked 
his  rear.  At  Palencia  he  was  joined  by  a 
brigade  from  England.  At  Tudela,  Souham 

halted  to  wait  for  Soult  and  Wellington  pro- 
ceeded to  the  Tormes,  where  he  was  joined  by 

Hill,  and  when  the  French  crossed  the  Tormes 
in  force  he  took  up  his  old  position  at  the  Ara- 
piles.  The  united  armies  of  Soult  and  Sou- 

ham amounted  to  nearly  90,000  men.  Welling- 
ton's strength  was  over  50,000.  The  enemy,  in- 

stead of  attacking,  threatened  his  communi- 
cations, upon  which  he  retreated  to  the  Agueda 

and  established  his  headquarters  at  Ciudad 
Rodrigo.  The  French,  not  being  prepared  to 
invade  Portugal,  withdrew  their  armies  to 

cantonments  in  Castile.  General  Hill's  corps 
continued  to  occupy  Estremadura  and  the  rest 
of  the  British  were  cantoned  on  the  Portuguese 
frontier. 

The  gains  of  this  campaign  were  substantial 
The  French  had  not  only  been  compelled  to  re- 

inforce their  Spanish  armies  largely  at  the  ex- 
pense of  their  operations  elsewhere,  but  had 

lost  Andalusia  and  given  the  British  a  footing 
in  Estremadura.  Wellington  received  (18  Au- 

gust) the  title  of  marquis  and  Parliament  voted 
him  thanks  and  £100.000.  The  failure  of  the 
Russian  campaign  compelled  Napoleon  to  recall 
Soult  from  Spain  and  Wellington  was  able  to 
open  the  campaign  of  1813  with  a  force  of  70,000 
British  and  Portuguese.  He  had  also  been 
appointed  commander-in-chief  of  the  Spanish 
armies.  He  opened  the  campai^  in  May  by 
an  advance  in  the  former  direction  and  on  12 
June  reached  Burgos,  the  French  retreating  to 
the  Ebro.  Wellington  turned  their  position  by 
crossing  the  Ebro  near  its  source  and  after  some 
unsuccessful  fighting  they  fell  back  on  Vittoria. 
In  a  strong  position  commanding  the  principal 
roads  through  the  town  they  were  defeated  by 
the  British  on  21  June.  Being  driven  from  the 
town,  while  the  British  left  had  seized  the  Bay- 
onne  road,  by  which  they  retreated,  they  were 
thrown  into  confusion  and  routed.  Wellington 
now  occupied  the  passes  of  the  Pyrenees  and 
besieged  Pampeluna  and  San  Sebastian.  He  was 
created  field-marshal  and  received  the  Spanish 
title  of  Duke  of  Vittoria.  Soult  was  dispatched 
by  Napoleon,  with  the  title  of  lieutenant  of  the 
emperor,  to  restore  matters  in  the  Peninsula. 
He  had  still  a  powerful  armv  (80,000),  but  after 
a  series  of  engagements,  called  the  battles  of  the 
Pyrenees,  he  retreated  into  France.  Some  time 
being  spent  in  pushing  the  sieges  of  Pampeluna 
and  San  Sebastian,  the  former  of  which  sur- 

rendered 31  August,  the  latter  31  October,  Well- 
ington crossed  the  Bidassoa  in  October  and  in 

November  the  whole  army  descended  from  the 
Pyrenees  into  the  French  plains.  Some  severe 
fighting  occurred  before  the  armies  went  into 
wmter  cantonments.  On  27  February  Welling- 

ton defeated  Soult  at  Orthcz  and  the  French 
retreated  to  Toulouse.  Suchet  had  abandoned 
Catalonia  and  reached  Narbonne;    Another  en- 

gagement.took  place  in  front  of  Toulouse  on  10 
April,  in  which  the  French  after  severe  fighting 
were  driven  into  the  town.  Next  day,  Soult 
evacuated  Toulouse  and  Wellington  entered  it 
on  the  12th.  In  the  afternoon  news  arrived  of 

Napoleon's  abdication,  but  Soult  declined  to 
submit  to  the  provisional  government  without 
fui^ther  advice  and  Wellrngtom  refused  an 
armistice.  Advices  having  arrived  from  Ber- 
thicr,  Soult  entered  into  a  convention  on  18  and 
Suchet  on  19  April.  In  a  sortie  of  the  garrison 
■of  Bayonne,  before  the  peace  was  known,  the 
British  suffered  severely.  On  30  April  Welling- 

ton, leaving  his  army  in  quarters,  set  out  for 
Paris.  In  May  he  had  to  visit  Madrid  to  allay 
political  differences  among  the  Spanish  generals 
and  on  14  June  he  issued  farewell  orders  to  his 
army.  He  was  created  Marquis  of  Douro  and 
Duke  of  Wellington  in  May,  with  an  annuity  of 
£13,000,  commutable  for  £300,000,  afterward 
£4(X),000.  He  received  the  thanks  of  both  houses 
of  Parliament.  In  July  he  went  as  Ambassador 
to  France  and  he  succeeded  Lord  Castlereagh  as 
British  representative  in  the  Congress  of  Vi- 

enna. In  April  he  took  the  command  of  the 
army  assembled  in  the  Netherlands  to  oppose 
Napoleon.  (See  France;  Napoleon  I;  Water- 

loo) .  On  his  return  to  England  after  the  resto- 
ration of  peace  he  received  a  vote  of  £200,000 

for  the  purchase  of  the  estate  of  Strathfieldsaye, 
to  be  held  on  presenting  a  colored  flag  at  Wind- 

sor on  18  June  each  year.  Numerous  foreign 
honors  were  showered  upon  him ;  among  others 
he  was  made  field-marshal  of  the  armies  of 
France,  Russia,  Austria  and  Prussia. 

With  the  return  of  peace  he  resumed  the 
career  of  politics.  He  accepted  the  post  of 
Master-General  of  the  Ordnance  with  a  seat  in 
the  Cabinet  of  Lord  Liverpool  in  January  1819. 
In  1822  he  represented  Great  Britain  in  the 
Congress  of  Vienna.  In  1826  he  was  appointed 
high-constable  of  the  Tower  and  went  to  Saint 
Petersburgh  as  Ambassador  on  the  affairs  of 
Greece.  On  22  Jan.  1827  he  siicceeded  the  Duke 
of  York  as  commander-in-chief  of  the  forces. 
On  the  accession  of  Canning  to  office  (April 
1828)  he  set  the  bad  example  of  resigning  this 
post  on  political  grounds.  He  resumed  it  again 
on  the  accession  of  Lord  Goderich.  On  8  Jan. 
1828  he  accepted  the  premiership  and,  resigning 
the  command  of  the  forces,  gave  it  to  Lord 
Hill.  During  his  first  year  of  office  he  carried 
the  repeal  of  the  Test  and  Corporation  Acts. 
In  January  1829  he  was  appointed  governor  of 
Dover  Castle  and  lord  warden  of  the  Cinque 
Ports.  This  year  he  carried  the  Catholic  Eman- 

cipation Bill.  Both  this  and  the  repeal  of  tests 
were  reforms  which  he  had  steadfastly  opposed 
and  which  he  yielded  to  necessity  rather  than 
conviction.  He  fought  a  duel  in  defense  of  his 
conduct  on  this  bill  with  Lord  Winchilsea  on 
21  March.  In  1830  repeated  motions  for  parlia- 

mentary reform  were  defeated,  but  the  growing 
discontent  throughout  the  country  on  this  sub- 

ject and  a  defeat  in  Parliament  caused  the  resig- 
nation of  the  government  in  November.  His  op- 

position to  reform  made  the  duke  so  unpopular 
that  he  was  assaulted  by  a  mob  on  18  June 
1832  and  his  life  endangered.  He  accepted  the 
office  of  Foreign  Secretary  under  Sir  Robert 
Peel,  9  Dec.  1834,  and  retired  with  him,  8  April 
1835.  In  the  Peel  ministry  in  1841  he  took  a 
seat  in  the  Cabinet  without  office.  On  10  Dec. 
1842,  on  the  death  of  Lord  Hill,  he  resumed  the 
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command  of  the  forces,  which  he  h^ld  till  his 
death.  On  the  return  of  Peel  to  office  in  1846 

he  supported  him  in  carrying  the  repeal  of  the 
corn-laws,  which  up  till  then  he  had  opposed. 
From  this  time  his  general  policy  in  Parliament 
was  to  support  the  government  of  the  day. 
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Gleig  (1858-60);  Hamley  (1860);  Browne 
(1888),  composed  of  extracts  from  the  records; 
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WELLINGTON,  Chile,  an  island  off  the 
west  coast  of  Magallancs  Territory,  138  miles 
long  and  35  miles  wide.  Its  northernmost  ex- 

tremity is  Cape  San  Roman. 

WELLINGTON^  Kan.,  city  and  county-seat 
of  Sumner  County,  situated  in  the  south  central 
part  of  the  State,  near  the  southern  boundary, 
on  Slate  Creek  and  on  the  Atchison,  Topeka 
and  Santa  F^,  the  Southern  Kansas  and  the 

Chicago.  Rock  Island  and  Pacific  railroads.  It 
was  nrst  settled  in  1871 ;  and  became  a  city 
of  the  third  class  in  1876  and  a  city  of  the  sec- 

ond class  in  1880.  It  is  situated  in  an  agri- 
cultural re^on  and  carries  on  an  important  ex- 

port trade  m  grain  and  other  agricultural  prod- 
ucts; it  contains  grain  elevators,  three  flouring 

mills,  plow  works,  an  ice  factory  and  the  shops 
of  the  Atchison,  Topeka  and  Santa  Fe  Railroad. 
There  arc  three  banks  and  a  daily  and  three 
weekly  newspapers.  It  is  the  seat  of  the  Sum- 

ner County  High  School.  The  cit^  government 
is  vested  in  a  mayor  and  a  council  of  10  mem- 

bers, half  of  whom  are  elected  each  year;  the 
city  owns  the  waterworks  and  the  electric-light 
plant.     Pop.  5,642. 

WELLINGTON,  New  Zealand,  (1)  The 
capital  city  of  New  Zealand  and  also  the  pro- 

vincial district  of  Wellington,  situated  on  Lamb- 
ton  Harbor,  on  the  southwest  of  Port  Nichol- 

son, an  inlet  of  Cook  Strait,  about  1.200  miles 
southeast  of  Sydney  in  Australia.  Its  fine 
harlH>r  is  the  safest  and  most  commodious  in 
New  Zealand.  It  receives  most  of  the  direct 
sea  trade  of  New  Zealand.  The  principal  build- 

ings and  institutions  are  government  house,  a 
tine  building  in  Italian  style,  said  to  be  the  larg- 

est wooden  structure  in  the  Southern  Hemi- 
sphere; the  houses  of  legislature  (the  parlia- 
mentary library  building  was  destroyed  by  fire 

10  Dec.  1*X)7);  the  government  building;  Su- 
preme Court  edifice ;  Anglican,  Roman  Catholic, 

Wesleyan,  Primitive  Methodist.  Presbyterian. 

Congregational  and  other  churches ;  a  free  pub- 
lic library;  Wellington  College,  a  girls*  nigh 

school.  Saint  F\iirick's  College  (R.C.),  a  tech- nical school  and  other  similar  educational  in- 

ftituttons;    N'ictoria   University   College,   affili- 

ated to  the  University  of  New  Zealand;  a 

eral  hospital;  a  lunatic  asylum:  the  Boys'  In- stitute; and  the  botanical  garaens.  The  dty 
is  lighted  by  electricity  and  has  a  good  water 
supply  and  its  streets  are  traversed  by  electric 
tramways.  The  chief  industrial  establishments 
are  tanneries,  candle  and  soap  works,  coffee- 
mills,  boot  factories,  biscuit  works,  foundries, 
brick-works,  saw-mills,  woolen-mills,  breweries 
and  meat-packing  establishments.  The  town  has 
a  harbor  that  has  l>een  improved  and  fortified. 
Unlike  most  New  Zealand  towns,  this  one  it 
built  of  wood,  owing  to  the  volcanic  nature  of  its 
site,  where  several  earthquakes  have  already 
occurred.  The  foreign  trade  increases  steadily, 
being  double  in  1912  the  figure  of  1906  and 
nearly  70  per  cent  greater  in  1916  than  in  1912. 
The  1916  total  was  $84,000,000.  The  population 
has  grown  from  (^.000  in  1909  to  97.000  in  1919. 
(2)  A  provincial  district  in  the  south  of  North 
Island;  area,  10^7  square  miles.  Its  coast  is 
but  little  indented,  the  principal  openings  beiiig 
Palliser  Bay  and  Port  Nicholson  in  the  south. 
It  is  traversed  throughout  almost  its  whole 
length  by  a  range  of  mountains,  averaging  about 
4,000  feet  in  height.  Parallel  to  this  main 
range  and  nearer  the  east  coast  there  is  a  series 
of  Tower  ranges  and  between  these  two  chief 
mountain  systems  extends  the  broad  Wairarapa 
Plain,  merging  northward  into  an  undulating 
country.  A  considerable  extent  of  fairly  level 
country,  increasing  in  breadth  northward,  is 
also  found  along  the  west  coast.  The  district  is 

well-watered  by  several  rivers  and  in  the  south 
are  Lakes  Wairarapa  and  Onoke.  Wellinffton 
is  well- wooded  and  timber  is  one  of  its  chief 
exports.  Much  of  the  surface  is  admirably 
adapted  for  pastoral  purposes  and  there  are  in 
the  district  several  million  sheep,  in  addition  to 
large  numbers  of  cattle  and  horses.  Agriculture 
is  also  successfully  carried  on  in  several  parts, 
the  principal  crops  being  oats,  wheat,  potatoes 
and  turnips.  The  number  of  cheese  and  butter 
factories  is  steadily  increasing.  Little  mineral 
wealth  has  been  found  in  the  district  of  Well- 

ington, but  some  gold  has  been  worked.  Rail- 
ways run  from  Wellington  to  Napier  and  New 

Plymouth.     Pop.  232,114. 

WELLINGTON,  Ohio,  village  in  Lorain 
County,  on  the  Wheeling  and  Lake  Erie,  the 
Qeveland,  Cincinnati,  (Hiicago  and  Saint  Louis 
and  other  railroads,  about  35  miles  southwest 
of  Qeveland.  It  is  the  commercial  centre  of  a 
farm  and  dairy  section.  It  is  noted  for  its 
large  annual  shipments  of  cheese.  It  has  ik>or 
mills,  lumber  mills,  a  foundry  and  in  the  vicinity 
are  a  number  of  butter  and  cheese  factories. 
There  are  two  banks  and  a  newspaper.  Popi 
about  2,131. 

WBLLMAN,  Walter,  American  journalist 
and  explorer:  b.  Mentor,  Ohio,  3  Nov.  I858L 
He  obtained  a  secondary  education  in  Michipn 
in  1879,  established  the  Evening  Post  of  Cin- 

cinnati and  from  1884  was  political  and  Wash* 
ington  correspondent  of  the  Chicago  HeftM 
and  Record-Herald.  In  1892,  after  investigiH 
tion  of  the  subject,  he  located  the  landing  pboe 
of  Columbus  in  the  New  World  on  Watliflg 

Island  (San  Salvador^  in  the  Bahamas  and 
built  a  monument  on  the  spot  as  he  had  deter- 

mined it.  He  led  an  expedition  to  the  Arctic 

re^ons  in  1894,  reaching  lat.  81*.  northeast  of Spitzbergen,  and  in  1898-99  a  second  ezpediliQik 
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reacning  lat.  82**  and  discovering  many  islands. 
He  wintered  in  Franz  Josef  Land  and  in  the 
spring  of  1899  made  an  unsuccessful  dash  for 
the  pole.  In  May  1899,  a  party  directed  by 
E.  B.  Baldwin  (q.v.),  a  member  of  the  expe- 

dition, discovered  Graham  Bell  Land.  In  1910 
he  undertook  to  cross  the  Atlantic  Ocean  in  a 
balloon,  starting  from  Atlantic  City,  N.  J. 
A  long  sausage-Uke  sea-anchor  was  trailed 
from  the  balloon  to  the  water  but  proved  an 
unsatisfactory  device.  After  traveling  1,010 

miles  and  breaking  what  was  then  the  world's record,  Wellman  and  his  companions  were 
picked  up  by  the  steamship  Trent,  375  miles 
east  of  Cape  Hatteras.  His  writings  include 
an  expose  of  Dr.  Cook's  claim  to  polar  discovery 
and  many  magazine  articles. 

WELLS,   Amos   Russel,  American  editor 
and  author:   b.  23   Dec.   1862  at  Glens   Falls, 
N.  Y.     He  graduated  at   Antioch   College  in 

1883.    He  was  professor' of  Greek  and  geology at  Antioch  College  1883^91  and  from  1891  edi- 
tor of  the  Christian  Endeavor  World,  Boston. 

From  1901  he  was  associate  author  oi  ̂ Pelou- 
bet's   Notes  on   the   Sunday   School   Lessons.* 
He  is  a  member  of  the  International  Sunday- 
School  Lesson  Committee.    He  is  a  voluminous 
author,  no  less  than  63  titles  being  credited  to 
his    pen.      They    include    books    dealing   with 

young  people's  work,  the  Sunday  school,  juve- 
nile fiction,  poetry  and  devotional  literature. 

WSLLS,  Benjamin  Willis,  American  jour- 
nalist and  author :  b.  Walpole,  Cheshire  County, 

N.  H.,  31  Jan.  1856.    He  was  graduated  from 
Harvard  in  1877,  studied  also  at  Berlin,  was  a 
Fellow   of   the  Johns   Hopkins   University,   in 
1891-98  he  was  professor  of  modern  languages 
in    the    University    of    the    South    (Sewanee, 
Franklin  County,  Tenn.)  and  from  1899  to  1912 
he  was  a  member  of  the  staff  of  The  Church- 

man (New  York).    His  chief  publications  are 
*  Modem  German  Literature^  (1895)  ;  ̂Modern 
French  Literature^   (1897) ;  and  ̂ A  Century  of 
French  Fiction >    (1898),  historical  and  critical 
studies.     He  also  edited  numerous  German  and 
French    texts,    contributed   largelv   to    encyclo- 

pedias and  periodicals,  and  edited  (with  W.  P. 
Trent)   ̂ Colonial  Prose  and  Poetry>  (1902),  an anthology. 

WELLS,  Carolyn,  American  humorous 
writer:  b.  Rahway,  N.  J.,  about  1873.  She  took 
up  literary  work  in  1895,  and  her  many  publica- 

tions, which  are  chiefly  for  juvenile  readers,  in- 
clude <At  the  Sign  of  the  Sphinx*  (1896) ;  <The 

Story  of  Betty>  (1899);  <Folly  in  Fairyland' 
(1901)  ;  <Eight  Girls  and  a  Dog>  (1902) ;  <The 
Pete  and  Polly  Stories>  (1902);  ̂ Rainy  Day 
Diversions'  (1907);  <The  Clue>  (1909);  <The 
Lovers'  Baedecker>  (1912);  <The  Maxwell 
Mystery'  (1913);  < Anybody  but  Anne >  (1914); 
'Bride  of  a  Moment'  (1916);  ̂ Faulkner's 
Folly'  (1917);  <The  Room  with  the  Tassels' 
(1918). 

WBLLS,  Charles  Jeremiah,  English  poet: 
b.  probably  London,  about  1799;  d.  Marseilles, 
France,  17  Feb.  1879.  He  was  a  schoolfellow 
of  a  younger  brother  of  the  poet  John  Keats, 
and  was  the  subject  of  a  sonnet  by  the  poet; 
later,  however,  he  lost  his  friendship,  as  well 
as  that  of  Haslitt.  He  wrote  extensively  but 
not  successfully,  and  upon  his  wife's  death  he 
destroyed  most  of  his  work.    He  was  for  a 

time  a  soudtor  in  London,  but  retired  to  Wales 
about  1830,  removed  to  Hertfordshire  jn  1835, 
and  after  1840  lived  abroad.  Of  his  work  there 
remains  a  volume  of  prose  *  Stories  After  Na- 

ture' (1822;  reprinted  1891);  and  the  Biblical 
drama,  *  Joseph  and  His  Brethren'  (1824).  The drama  met  with  little  favor  until  it  came  to  the 
notice  of  Rossetti  in  1863  and  was  warmly 
praised  by  him,  a  judgment  later  confirmed  by 
Swinburne.  It  was  reprinted  in  1876  and 
brought  a  considerable  meed  of  praise  to  the 
author  in  his  last  years. 

WELLS,  David  Ames,  American  political 
economist:  b.  Springfield,  Mass.,  17  June  1828; 
d.  Norwich,  Conn.,  5  Nov.  1898.  He  was  grad- 

uated from  Williams  College  in  1847,  and  from 
the  Lawrence  Scientific  School  in  1851,  but  be- 

fore entering  the  latter  institution  had  been 
assistant  editor  of  the  Springfield  Republican, 
and  was  one  of  the  promoters  of  the  invention 
of  a  mechanism  for  folding  books  and  news- 

papers in  connection  with  the  printing  press. 
In  1851  he  was  appointed  assistant  professor  at 
the  Lawrence  Scientific  School,  and  was  also 
lecturer  on  chemistry  and  physics  at  Groton 
Academy;  during  this  earlier  period  of  his  life 
he  published  several  textbooks  on  the  natural 
sciences.  He  first  attained  reputation  as  a  polit- 

ical economist  by  an  address  on  ̂ Our  Burden 
and  Our  Strength,'  read  before  a  literary  so- 

ciety of  Troy  in  1864 ;  it  discussed  the  resources 

of  the  United  States  in  regard  to  the  nation's 
debt-paying  ability,  and  attracted  the  attention 
of  the  President,  who  summoned  him  to  a  coii- 
ference  in  regard  to  the  national  finances.  This 
resulted  in  the  creation  of  a  commission  of  three 
for  the  investigation  of  questions  of  taxation 
and  revenue,  of  which  commission  Wells  was 
chairman.  In  this  capacity  he  was  the  first  to 
collect  economic  and  financial  statistics  for  gov- 

ernment use.  In  1866  he  was  appointed  to  the 
office  of  special  commissioner  of  revenue,  was 
instrumental  in  abolishing  the  many  petty  taxe.s 
which  had  been  imposed  during  the  war,  and 
originated  most  of  the  important  forms  and 
methods  of  internal  revenue  taxation  adopted 
from  1866  to  1870.  In  the  latter  year  the  office 
which  he  held  was  abolished.  He  had  at  first 
been  an  advocate  of  the  protectionist  policy,  but 
after  a  visit  to  Europe  and  a  careful  study  of 
the  English  system,  he  changed  his  views,  and 
advocated  the  system  of  free  trade.  In  1876 
he  was  an  unsuccessful  candidate  for  Congress 
on  the  Democratic  ticket.  He  published  *Our 
Burden  and  Our  Strength'  (1864)  ;  <The  Creed 
of  the  Free  Trader'  (1875) ;  <Why  We  Trade 
and  How  We  Trade'  (1878);  <The  Silver 
Question  or  the  Dollar  of  the  Fathers  vs.  the 
Dollar  of  the  Sons'  (1878);  <Our  Merchant 
Marine ;  How  it  Rose,  Increased,  became  Great, 
Declined  and  Decayed'  (1882);  <A  Primer  ot 
Tariff  Reform'  (1884);  ̂ Practical  Economies' 
(1885) ;  ̂Relation  of  Tariff  to  Wages'  (1888) ; 
*  Recent  Economic  Changes'  (1898).  His  writ- 

ings are  notable  for  their  clear  and  forcible 
presentation  of  a  vast  number  of  details  and 
statistics. 

WELLS,  Frederic  Lyman,  American  psy- 
chiatrist: b.  Boston,  Mass.,  22  April  1884.  He 

was  graduated  at  Columbia  University  in  1903 
and  took  his  Ph.D.  there  in  1906.  He  was  con- 

nected with  the  faculty  at  Columbia  University 
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in  1005-07  and  in  1910-11;  was  assistant  patho- 
lotjiral  psvchologist  at  the  McLean  Hospital, 
Wavcrly.  Mass.,  in  1907-10  and  in  1911-17;  and 
was  connected  with  the  Psychiatric  Institute, 

Ward's  Island,  New  York,in  1910-11.  He  was commissioned  captain  of  the  Signal  Reserve 

Otlicers'  Corps,  18  Sept.  1917,  and  was  assigned 
to  active  service  at  Boston,  28  Sept.  1917.  Au- 

thor of  <Mental  Adjustments*   (1917). 

WELLS,  Heber  Manning,  American  poli- 
tician: I).  Salt  Lake  City,  11  Aug.  1859.  He 

was  graduated  from  the  University  of  Utah  in 
1875,  and  began  early  to  take  an  active  part  in 
public  life.  He  was  recorder  of  Salt  Lake  City 
in  1882-90,  and  a  member  of  the  city  board  of 
public  works  in  18*X)  and  in  1893.  He  was  a 
meml>er  of  the  constitutional  convention  which 
framed  the  constitution  under  which  Utah  was 

admitted  as  a  State;  in  18*>5  was  elected  gov- 
ernor of  Utah  for  a  five  years*  term  on  the  Re- 

publican ticket,  and  in  1900  was  re-elected  for 
a  four  years'  term.  During  the  prolonged 
struggle  between  the  mine  owners  and  miners' 
unions  in  1904,  he  maintained  an  impartial  atti- 

tude as  far  as  possible,  but  firmly  opposed  an- 
archy and  disorder.  In  1905  he  retired  from 

politics  and  engaged  in  banking  business. 

WELLS,  Herbert  George,  English  author : 
b.  Bromley,  Kent,  21  Sept.  1866.  He  was  edu- 

cated at  the  Royal  College  of  Science  (South 
Kensington,  London),  published  a  *Text-Book 
on  Biology*  (1892-3),  and  followed  this  by  a 
series  of  works  of  fiction  in  which  science  and 
mechanics  are  employed  for  the  accomplishment 
of  various  wonders  narrated  in  the  circumstan- 

tial and  plausible  manner  of  Verne.  In  his 
later  years  he  was  more  versatile,  and  displayed 
a  tendency  to  discuss  mystic  and  social  subjects 
in  the  form  of  fiction.  He  has  made  a  place  for 
himself  in  the  very  front  rank  of  modem  writ- 

ers. Among  them  are  *The  Time  Machine* 
(1895);  *  Select  Conversations  with  an  Uncle  ̂  
(1895);  <The  Wonderful  Visit^  (1895);  <The 
Island  of  Dr.  Moreau*  (1896);  <Thc  Wheels  of 
Chance*  (1896);  *  Thirty  Strange  Stories* 
(1897) ;  <The  Invisible  Man>  (1897)  ;  <The  War 
of  the  Worlds*  (1898);  ̂ Tales  of  Space  and 
Time*  (1899);  *When  the  Sleeper  Wakes* 
(1899);    <Love    and    Mr.    Lewisham*    (1900); 
*  Anticipations*  (1901);  *The  First  Men  in  the 
Moon*  (1901);  ̂ Mankind  in  the  Making* 
(1903) ;  < Twelve  Stories  and  a  Dream*  (1903) ; 
<The  Food  of  the  Gods*  C1904);  <A  Modern 
Utopia*  (1905);  *Kipps*  (1905);  < In  the  Days 
of  the  Comet*  (l^XX)) ;  *The  Future  in  Amer- 

ica* (1906);  ̂ This  Misery  of  Boots.>  a  tract 
in  favor  of  Socialism  (1907);  *New  Worlds 
for    Old,*    an    account    of    Socialism    (1908); 
*  First  and  Last  Things,*  a  confession  of  faith 
(1<X)8);  *The  War  in  the  Air*  (1908);  <Tone 
Bungay,*  a  novel  of  contemporary  life  (1909)  ; 
'.\nn  Veronica*  (1909);  *The  History  of 
Mr.  Polly*  (1910);  *The  New  Machiavelli* 
(1911);  «Floi»r  (lames  for  Children*  (1911); 
^Marriage*  (1912);  ̂ Little  Wars,*  a  floor 
game  lKK)k  (1913);  *The  Passionate  Friends* 
(1*M3);  *The  Wife  of  Sir  Isaac  Harman' 
(1914);  *An  KngHshman  looks  at  the  World* 
(1914);  *The  World  Set  Free*  (1914);  «Thr 
War  that  will  end  War*  (1914);  and  <Thc 
Peace  of  the  World*  (1915),  war  pamphlets; 
*Boon,*   under  the  pseudon>*m   Regmald  Bliss 

(1915);  <Bealby>  (1915);  < The  Research 
nificent*  (1915);  *What  is  Coming?*  ( 
«Mr.  BritHng  Sees  it  Through*  (1916); 
Klements  of  Reconstruction,*  under  the 
don>'m  1).  P.  (1916);  <War  and  the  Ft 
*God,  the  Invisible  King* ;  <The  Sowl 
Bishop*  (1917);  <The  Idea  of  a  Lc 
Nations*  (1919).  His  short  stories  ̂ % 
printed  in  a  definitive  collection  under  tf 
of  *The  Counlr>'  of  the  Blind*  (1911. 
many  of  his  works  have  been  translate 
other  languages. 

WELLS,    Horace,    American    denti 
Hartford,   Vt.,  21    Jan.    1815;   d    New 

24  Jan.   1848.     He  studied  dcntii.tr>'  in  '. ancf  practised   it    there   until    1836.    then 
to  Hartford,  Conn.     For  years  he  made 
?ations  and  experiments  in  search  of  a«i 
or  preventing  pain  in  the  extraction  of 

and  finally  became  coifvinced  that  he  b; 
such  an  agent  in  nitrous-oxide  gas.     ai 
he  made  a  practical  test  by  having  one 
own  teeth  extracted  while  he  was  und 
influence   of   his   supposed  anxsthetic   ai 
operation  confirmed  his  l>elief  in  the  dis< 
Thenceforth  he  used  nitrous-oxide  gas 
practice.    He  published  *A  History  of  tl 
plication    of    Nitrous    Oxide    Gas,    Eth( 
Other  Vapors  to  Surgical  Operations'    ( 
His  claims  to  the  discovery  of  anxsthesi 
controverted  in  the  interest  of  G.  Q.  i 
C.  T.  Jackson,  W.  T.  G.  Morton  and  J.  C 
ren    (qq.v.),   to   each   of    whom    some 
honors  of  its  introduction  belong.    Wei 
have  had  a  predeceessor  in  C.  W.  Long 
but  with  regard  to  the  first  surgical  use 

anarsthetic,  all  other  names  must  >'ield  f 
to  his.     He  became  mentally  unbalanced 
advocating  hi§  claims  in  New  York,  was 
into  custody  and  committed  suicide.     A 
of  Wells  stands  in  Bushnell   Park,  Ha 
Conn.    Sec  ANiESTHETics. 

W£LLS»  Horace  Lemuel,  American 
ist:   b.   New   Britain,  Conn.,  5  Oct    185 
was  graduated  at  the  Shetheld  Scientific  ! 
Yale,  in   1877.     He  became  a  member 
faculty  at  Yale  in  1884.  and  since  1894 
been    professor    of    analytical    chemisti 
metallurgy    there.     He    has    made    i 
original  investigations  in   inorganic   c 
and  was  elected  to  the  National  Acauc 

Sciences    in    1903.    Author    of    ̂ S**"* 
the  Chemical  Lal)oratory  of  the  Sh<       •» 
tific  School*    (1901);    < Chemical   C^ia 
(1903);    ̂ Textbook   of    (Hiemical   Ari 
(1905),  etc. 
WELLS,  Lemael  Henry,  American  ] 

tant  Episcopal  bishop:  b.  Yonkers,  N.  Y., 
1841.  He  was  graduated  from  Hol>art  < 
in  1867,  having  during  the  Civil  War  sei 
a  lieutenant  in  a  Wisconsin  regiment  aot 
l>eing  graduated  from  Berkeley  Divinity  J 

Middltiown,  Conn.,  took  priest's  orders Kpiscopal  Church  in  1871.  He  was  re< 
Walla  Walla.  Wash..  1871^82;  of  Saint 
Tacoma,  18J<4-W.  and  of  Trinity  T 
18S<M)2.  In  1892  he  was  consecrated  n 
ary  1  i*;hop  of  Spokane. 
WELLS,  Rolla,  .\merican  capiuli 

politician:  I).  Saint  Louis,  Mo..  1866.  ] 
tcred  business  in  the  employ  of  a  strei 
way   company    and   t)ecame   assistant   i 
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tendent  and  finally  general  manager  of  the  com- 
pany. Giving  up  the  latter  position  in  1883, 

he  became  prominently  identified  with  a  num- 
ber of  manufacturing  and  commercial  corpora- 

tions. He  has  been  active  in  local  politics  as 
a  Democrat ;  was  a  delegate  to  the  Democratic 
National  Convention  in  1896  and  served  two 
terms  as  mayor  of  Saint  Louis  from  1901  to 
1909.  His  administration  was  efficient  and  eco- 

nomical. He  took  an  efficient  part  in  the 
preparation  for  the  Saint  Louis  Exposition  of 
1904. 

WELLS,  Webster,  American  mathema- 
tician: b.  Boston,  Mass.,  4  Sept.  1851;  d.  1916. 

He  was  graduated  from  the  Massachusetts  In- 
stitute of  Technology  in  1873,  pursued  special 

studies  in  civil  engineering  and  from  1873  was 
engaged  in  teaching  at  the  institute,  attaining 
full  professorship  in  1893.  He  has  written  a 
scries  of  mathematical  textbooks,  among  which 
are  ̂ Logarithms'  (1878);  ̂ Plane  and  Spheri- 

cal Trigonometry >  (1884);  ̂ Higher  Algebra' 
(1889)  ;  ̂Complete  Trigonometry  (1900)  ;  <Text 
Book  of  Algebra'    (1906),  etc. 
WELLS,  William  Charles,  British  physi- 

cian: b.  Charleston,  S.  C,  24  May  1757;  d. 
London,  England,  1§  Sept.  1817.  He  was  the 
son  of  a  Scottish  printer  who  settled  in  South 
Carolina  in  1753.  He  was  graduated  M.D.,  at 
Edinburgh  University  in  1780,  and  in  1781  he 

returned  to  America  to  look  after  his  father's 
property.  He  supported  the  cause  of  the  Brit- 

ish and  for  a  time  after  1782  he  published  a 
weekly  newspaper  at  Saint  Augustine,  Fla. 
In  1784  he  engaged  in  practice  as  a  physician 
in  London,  and  from  1800  until  his  death  he 

was  chief  physician  at  Saint  Thomas's  Hos- 
pital. His  scientific  observations  were  char- 

acterized by  keen  observation  and  a  sincere 
devotion  to  the  work.  He  was  elected  a  Fel- 

low of  the  Royal  Society  in  1793  and  in  1814 

he  received  the  society's  Rimiford  medal  for 
his  *  Essay  on  Dew'  (1814).  Author  of  ̂ An 
Essay  on  Single  Vision  with  Two  Eyes' 
(1792) ;  <0n  the  Colour  of  the  Blood'  (1797) ; 
^On  Vision'  (1811),  etc.  A  selection  from 
his  essays  and  his  autobiography  were  pub- 
Ushed  (1818). 

WELLS,  welz,  England,  ancient  city  and 
municipal  borough,  county  of  Somerset;  at  the 
foot  of  the  Mendip  Hills;  15  miles  southwest 
of  Bath.  The  cathedral,  a  remarkably  beautiful 
edifice,  begun  704,  enlarged  1138,  is  for  the  most 
part  in  Early  English;  but  its  western  front, 
one  of  the  noblest  fagades  in  the  kingdom,  and 
enriched  with  300  statues,  is  in  Gothic.  The 

bishop's  palace,  founded  1088,  is  surrounded  by a  moat  supplied  from  the  abundant  source  of 

Saint  Andrew's  Well  —  from  which  the  town 
is  said  to  derive  its  name  —  and  by  lofty  walls. 
There  are  no  manufactures,  and  the  trade  is 
chiefly  retail.     Pop.  4,655. 

WELLS  COLLEGE,  a  college  for  women, 
located  in  Aurora,  N.  Y.  It  was  founded  in 
1868  by  Henry  Wells,  who  at  that  time  deeded 
to  the  trustees  the  main  building  and  20  acres 
of  land.  It  is  undenominational  in  its  control 

and  policy.  In  1888  the  main  building  was  de- 
stroyed by  fire,  but  immediately  rebuilt  with- 

out crippling  the  work  of  the  college.  A  prepa- 
ratory course  was  at  first  maintained,  but  was 

abolished  in  1896,  when  the  range  of  elective 

system  was  also  greatly  increased.  Formerly 
the  three  degrees  of  A.B.,  B.L.  and  B.S.  were 
conferred,  but  the  A.B.  degree  is  now  granted 
for  the  completion  of  the  course,  which  is 
largely  elective,  especially  in  the  last  two  years. 
BibUcal  literature  is  among  the  required  studies, 
courses  in  the  theory  and  history  of  music 
count  toward  the  degree,  but  technical  musical 
work  does  not.  The  discipline  is  by  a  system 
of  student  self-government,  based  on  a  series 
of  simple  rules  adopted  and  enforced  by  the 
students  themselves.  The  college  is  situated 
on  Cayuga  Lake,  and  the  College  Boat  Club 
has  erected  a  boathouse  for  the  use  of  their 
members.  The  college  buildings  include  the 
main  hall,  Morgan  Hall,  a  dormitory  (the  for- 

mer residence  of  the  founder),  a  gjninasium,  a 
science  hall,  and  the  administration  building. 
The  students  in  1917  numbered  206,  the  faculty 
34.  There  are  over  30,000  volumes  in  the 
library  and  the  productive  funds  total  $521,720. 
Wells  seeks  to  maintain  its  distinctive  character 
as  a  small  college,  maintaining  a  high  standard 
of  college  work,  but  not  attempting  university 
methods. 

WELLS  AND  WELL-SINKING.  Wells 
are  excavations  for  water  or  other  substances 
such  as  petroleum,  gas  or  salt;  well-sinking  is, 
therefore,  the  operation  by  which  deep  holes 
of  comparatively  small  diameter  are  sunk  into 
the  earth.  Similar  holes  are  drilled  in  search 
of  coal,  iron  ore  and  other  minerals,  and,  al- 

though in  this  case  water  is  not  the  object  in 
view,  yet  work  of  this  character  may  properly 
be  regarded  as  well-sinking.  The  process  of 
well-sinking  usually  implies  also  the  casing  of 
the  well  either  to  guard  against  the  choking 
of  the  well  or  to  shut  out  liquids  from  all 
strata  except  that  which  the  well  is  designed 
to  tap.  Wells  are  variously  classified  accord- 

ing to  the  method  of  sinking,  a  dug,  bored, 
driven,  drilled  and  jetted;  a  curb,  case  or  tube 
wells  according  to  the  manner  of  lining  them; 
as  open,  shallow  or  deep;  and  as  artesian, 
flowing,   non-flowing  and  pumping. 

As  regards  the  dug  well,  the  method  em- 
ployed is  to  excavate  it  with  pick,  shovel  or 

drill,  shoring  the  sides  with  stout  planking  as 
the  excavation  proceeds. 

Boring  or  drilling,  however,  differs  essen- 
tially from  digging  in  that  all  the  operations  are 

conducted  from  the  surface,  the  hole  being 
from  3  to  27  inches  or  more  in  diameter.  Two 
distinct  methods  of  well-sinking  are  commonly 
included  under  the  terms  well-drilling  and  well- 
boring,  viz.,  the  grinding  with  pressure,  by 
which  a  hole  is  made,  and  the  pounding  or 
shattering  of  rocks  by  a  heavy  chisel-pointed 
bar.  The  two  methods  and  the  machinery 
adapted  to  their  application  are  represented  in 
their  highest  development  on  the  one  hand 
by  the  diamond-drill  and  on  the  other  by  the 
rope-drill  or  ordinary  oil-well  apparatus  so 
well  known  in  America.  The  first  cuts  or 
bores  a  hole,  either  cylindrical  or  annular, 
in  any  desired  direction ;  the  other  pounds  and 
shatters  a  hole  by  its  own  weight,  descending 
vertically.  The  pounding  or  percussion  drill 
is  in  common  use  for  sinking  deep  wells  either 
for  fresh  water,  brine,  petroleum  or  gas,  while 
the  diamond  drill  is  only  occasionally  used  for 
this  purpose,  finding  the  greatest  utility  in  ex- 

ploring   the   harder,   inclined    rocks    for   coal. 
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iron  ore.  the  precious  tnctals,  etc  The  per- 
cussion drill  consists  of  an  iron  bar  tipped  with 

steel  drawn  to  a  blunt  cutting  edge*  which  is 
raised  repeatedly  a  few  inches  and  dropped  upon 
a  rock,  thereby  cutting  a  depression.  By 
slightly  turning  the  bar  each  time  it  is  raised 
and  causing  the  chisel  edge  to  strike  across  the 
mark  left  i)y  the  preceding  blow  the  depression 
gradually  becomes  a  nearly  circular  hole.  The 
hole  gradually  deepens  until  the  powdered  rock 
prevents  further  progress.  Water  is  now  put 
into  the  hole  and  makes  a  soft  mud  of  the 
rock  dust,  which  is  now  drawn  out,  and  the 
drilling  is  restuned.  To  manipulate  long, 
heavy  tools  required  for  a  deep  well  the  latter 
are  usually  suspended  from  ropes.  More  or 
less  complicated  machinery  is  employed  but  the 
essential  parts  of  the  operation  are  as  described 
above  —  raising  and  letting  fall  the  drill  and 
withdrawing  the  pulverized  rock  at  regular  in- 

tervals. The  greater  number  of  deep  wells  are 
now  drilled  by  steam  or  gasoline  power,  while 
hand  and  horsepower  are  used  for  shallow 
wells  in  localities  where  labor  is  cheap. 

Wells  varving  from  1,000  to  2,000  feet  and 
over  in  depth  are  being  drilled  in  the  United 
States  at  the  rate  of  about  500  a  month.  These 

are  mainly  in  the  oil  and  gas  regions  of  the  coun- 
trv,  such  as  Indiana,  Ohio  and  Pennsylvania. 
The  machinery  in  common  use,  whether  for 
water  or  oil,  has  been  developed  and  brought  to 
its  present  high  degree  of  perfection  in  these 
oil-nlds,  where  certain  standard  sizes  and  pat- 

terns have  been  adopted  after  years  of  trial. 
The  most  prominent  object  about  a  deep-drilling 
well  is  the  derrick  or  rig,  a  framework  tower 
20  feet  square  at  bottom,  tapering  to  four  feet 
at  top,  and  usually  12  to  100  feet  high.  This 
tower  is  for  the  purpose  of  carrying  two  pul- 

leys, the  crown  pulley  in  the  centre  and  the 
block  through  which  the  sand-'line  runs.  Over 
the  crown  pulley  runs  the  cable  by  which  the 
drilHng  tools  are  suspended  and  raised  or  low- 

ered, while  the  sand-line  is  a  smaller  rope  and 
to  draw  out  the  sand-pump  or  bailer,  by  which 
the  hole  is  cleaned  at  short  intervals  during  the 
drilling.  At  one  side  of  the  rig  are  the  bull- 
wheels  or  windlass  upon  which  the  cable  is 
wound,  and  at  the  other  the  walking-beam,  a 
heavy  timber  20  feet  long  hung  in  the  centre 
so  that  it  can  oscillate  up  and  down.  One  end 
comes  directly  over  the  hole,  and  the  other  can 
be  attached  by  a  pitman  to  a  crank  driven  by 
the  band-wheel,  which  in  turn  is  l)elted  to  the 
engine.  This  large  band-wheel  can  also  be 
made  to  run  the  sand-reel  or  long  windlass 
carrying  the  sand-line,  one  end  of  the  reel  being 
drawn  wlun  in  use  by  a  powerful  lever  against 
the  band- wheel. 

The  hand- wheel  imparts  motion  in  a  third 

way.  by  means  of  an  endless  bull-rope  turning 
the  i)uH-whccts  which  wind  or  unwind  the  cat>Ic. 
The  drilling  **sci"  consists  generally  of  a  bit 
four  feet  l<»nji,  wei^ihing  150  pounds;  an  auger- 
stem  al>out  -U)  leot  long,  and  weighing  1.300 
pounds;  the  jars,  six  feci  or  more  long,  weigh- 

ing JOO  pounds;  the  sinker  bar,  16  feet  long, 
weighing  600  pounds;  and  the  rope  socket  of 
about  75  pounds  on  top.  The  total  length  of 
the  string  of  tools  is  OS  feet,  and  when  sus- 

pended from  the  crown  pulUy  by  means  of  the 
cable,  one  and  seven-eighths  inches  in  diameter, 
the  tools  swing  inside  the  derrick,  and  when 

necessar>'   can    be    stood   up   out   of   the 
When  in  use  the  tools  are  lowered  into 

by  means  of  the  bull-wheels,  then  are 
few  inches,  and  the  rope  is  securely  clai 
the  temper-screw  hanging  to  the  end  < 
walking-beam,  the  rope  above  the  point 
tachment    being   allowed    to   hang    fred; 
means  of   the   temper-screw  the  tooU  c 
gradually   lowered  as   drilUng  progresM 
screw  running  down  live  feet.    The  bit  < 
ttng-tool  is  faced  with  steel,  has  an  obtuj 
ting  edge.    The  auger-stem  is  to  give  ' 
to  the  bit  and  efficiency  to  the  blow.    1 
consist  of  two  long,  flat  links,  faced  on 
side  with  steel,  playing  into  each  other  au 
mitting    a    vertical    movement    of    abou 
inches.    They  divide  the   string  of   to< 
two  parts,  acting  in  a  degree  independfca 
each  other.    Above  the  jars  is  the  sii 

whose  purpose  is  to  give  efficiency  to  u 
ward  blow  of  the  upper  half  of  the  jars. 
jars  are  used  mainly  to  loosen  the  tooU 
lower  part  becomes  wedged  or  stuck  in 
After  drilling  has  progressed  the  lei      i 
•screw"  —  viz.,  five  feet  —  the  tools  aic  J 
out  and  water  thrown  in  if  the  hole  is  dry 
sand-pump  or  bailer,  a  tube   16  feet  Of 
long  with  a  valve  in  the  bottom,  is  then 
on  the  end  of  the  sand-line,  and  when  : 
mud  and  water  is  drawn  out  and  emptii 
operation  being  repeated  until  the  hole  i 
from  mud.    Then  a  new  bit.  sharpened  \ 
full  width,  is  put  on  the  end  of  the  tool 
are  run  in,  and  drilling  proceeds  as  befoi 
some  localities  drilling  is  done  by  i 
wooden   rods  instead  of  a  rope.    Wi 
rocks  are  soft  or  unconsolidated  it  is  n«A 
that  the  well  be  lined  with  casing.    T 
only  keeps  the  walls  from  falling  in,  bu 
if    properly    set,   keeps    out    surface   or 
waters.    It  is  usual  to  drill  the  hole  as  \ 
as  possible,  and  then  slip  the  casing  in,  its 
eler  being  less  than  that  of  the  drill 
times  this  cannot  be  done  on  account 
instability  of  the  walls,  and  then  it  is  nc( 
to   adopt  some   modification,  as,   for  in 
drilling  ahead  a  short  distance,  and  then  < 
the    casing   down.    The    latter    is    usua 

wrought  iron,  put  together  by  means  of 
joints  and  collars,  and  capable  of  stai 
pressure   of   from   1,000  to   3,000  pouiii 
square  inch.     In  regard  to  the  cost  of 
wells,  it  is  safe  to  assume  that  wells  O! 
feet  and  under  cost  about  $6  per  foot: 
from  1,000  to  1,500  feet  are  relatively  d 
being  about  from  $4  to  $5  per  foot;  an 
deep  wells  are  again  relatively  expensi 
cause   of   the   special   machinery  involve 
cost  over  $6  per  foot.    An  essential  p 
well-sinking  equipment  are  several  devi 
•fishing  tools**  to  be  used  in  case  a  rope 
oi  the  drill  becomes  wedged  in  the  hole. 

Shallow  wells  are  sometimes  driven  hj 
mcr  bk^ws  and  are  known  as  driven  or  I 
wells.  The  tube  so  driven  usually  has  a  | 
end  with  perforation  on  the  sides  of  the 
sections. 

Well  sinking  has  been  carried  on  fr« 
historic  times  but  it  was  not  until  the  1 
tury    that    improved    methods    and    cq- 
made    possible   the    l>oring   of   deep   W( 
1834-^1  a  well  was  sunk  at  Crenelle,  neai 
to  a  depth  of  1,798  feet;  not  until  18S0  i 
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singen,  Bavaria,  was  this  exceeded,  when  a  salt 
spring  was  tapped  at  1,878  feet.  In  1855-57  a 
well  1,923  feet  was  sunk  at  Passy,  near  Paris. 

The  greatest  depth  reached  by  human  agency 
is  7,579  feet  in  the  Lake  well,  completed  in  1919, 
at  a  point  about  eight  miles  southeast  of  Fair- 

mont, W.  Va.  Its  mouth  is  about  1,300  feet 
above  sea-level  and  it  was  bored  in  an  unsuc- 

cessful attempt  to  reach  certain  sands  in  which 
gas  and  oil  were  expected.  The  next  deepest 
IS  a  well  7,386  feet  deep  on  the  Goff  farm  eight 
miles  northeast  of  Clarksburg  in  northern  West 
Virginia.  The  third  deepest  is  a  well  at  Czu- 
chow,  Germany,  which  is  7,348  feet  deep.  The 
fourth  in  order  is  the  Geary  well  20  miles  south- 

west of  Pittsburgh,  Pa.,  7,248  feet  deep.  The 
following  are  more  than  5,000  feet  deep. 

Feet 

Paruschowitx,  Ui>per  Silesia.  Germany    6,572| 
Schladenbach,  near  Leipzig,  Germany    5 ,  735 
Sprin^rs.   25   miles  east  of   Johannesburg.    Africa.  5,582 
West  Elirabeth,  12  miles  south  of  Pittsburgh,  Pa.  5,575 
Doornkloof .  Transvaal    5 ,  560 
Alrapo  Township,  aouthem  Greene  County,  Pa ... .  5 ,  322 
JacKonvUk.  Fla    5 .000 

There  are  many  from  3,000  to  5,000  feet  deep. 
The  deepest  mine  in  the  world  is  shaft  three  of 
the  Tamarack  Copper  Mine,  Houghton,  Mich., 
S^ZOO  feet,  and  other  copper  mines  in  Lake  Supe- 

rior region  are  from  4,000  to  5,000  feet  deep. 
Consult  Isler,  C,  *Well-Boring  for  Water, 
Brine  and  0'\V  (2d  ed.,  revised  and  enlarged, London  1911). 

WELLSBORO,  welz'bur-6.  Pa.,  borough, 
county-seat  of  Tioga  County,  on  the  Fall  Brook 
Railroad  (New  York  Central  Railroad,  about 
35  miles  north  of  Willianisport.  It  is  in  an 
agricultural  and  coal  mining  region.  It  has 
large  chemical  works,  wagon  and  carriage  fac- 

tories, marble  works,  lumber  mills,  tanneries, 
cut  glass  works  and  machine  shops.  There  are 
two  banks  and  three  newspapers.    Pop.  3,183. 

WELLSBURG,  W.  Va.,  city,  county-seat  of 
Brooke  County,  on  the  Ohio  River,  and  on  the 
Pittsburgh,  Cincinnati,  Chicago  and  Saint  Louis 
Railroad,  about  15  miles  north  of  Wheeling. 

It  is  in  an  agricultural  and  sheep-raising  region, 
and  in  the  vicinity  are  numerous  coal  mines  and 
natural  gas.  It  has  a  fine  city-hall,  paper  mills, 
glass  factories,  a  sack  factory,  grist  mill,  sheet 
metal  works  and  machine  shop.  There  are  three 
banks,  a  daily  and  two  weekly  newspapers. 
The  town  was  founded  in  1790.    Pop.  4,200. 

WELLSTON,  Mo.,  city,  in  Saint  Louis 
County,  on  the  Missouri  River,  and  on  the 
western  outskirts  of  Saint  Louis.  Eden  Col- 

lege and  the  Eden  and  the  McKinley  semi- 
naries are  located  here.  There  are  stockyards, 

lumber  yards  and  manufactures  of  electrical 
goods,  steel  ranges,  tools,  wire  rope  and  other 
articles.     Pop.   7,312. 

WELLSTON,  welz'ton,  Ohio,  dty  in  Jack- son County,  on  the  Cincinnati,  Hamilton  and 
Dayton,  the  Ohio  Southwestern,  the  Detroit, 
Toledo  and  I  ronton,  the  Hocking  Valley  and 
the  Baltimore  and  Ohio  Southwestern  rail- 

roads, about  72  miles  in  direct  line  southeast 
of  Columbus.  It  is  in  an  agricultural  and  coal- 

mining region  and  has  considerable  iron  manu- 
facturing. There  are  40  factories  with  annual 

products  of  $1,500,(XX).  The  chief  industrial 
establishments    are    foundries,    blast    furnaces, 

barrel  factory,  machine  shops,  cement  works 
and  brick  works.  The  city  has  a  high  school, 
public  graded  schools  and  a  public  library. 
There  are  two  banks  and  a  daily  and  two 
weekly  newspapers.  The  city  owns  and  oper- 

ates the  electric-light  plant  and  the  waterworks. 
The  government  is  vested  in  a  mayor  who  holds 
office  two  years  and  a  city  council.  The  place 
was  settled  in  1871  and  in  1876  was  incorpo- 

rated.   Pop.  6,875. 

WELLSVILLE,  N.  Y.,  village  in  AUe^ny 
County,  on  the  Genesee  River,  and  on  the  Erie 
and  the  Buffalo  and  Southern  railroads,  about 
20  miles  southwest  of  Homellsville.  It  is  in  an 

agricultural  and  dairy  region,  and  in  the  vi- 
cinity are  a  number  of  oil  wells.  It  has 

foundries,  machine  shops,  creameries,  flour 
mill,  tanneries  and  cigar  factories.  There  are 
two  national  banks  and  a  daily  and  other  news- 

papers. It  has  a  hi^h  school,  graded  elementaiy 
schools  and  a  public  library.    Pop.  about  5,000. 

WELLSVILLE,  Ohio,  city  in  Columbiana 
County,  on  the  Ohio  River,  and  on  the  Pitts- 

burgh, Fort  Wayne  and  Chicago  Railroad,  about 
85  miles  southwest  of  Cleveland.  It  is  in  an 

agricultural  and  coal-mining  region,  and  in  the 
vicinity  are  valuable  deposits  of  fire  clay.  Th^e 
chief  manufacturing  establishments  are  machine 
shops,  foundries,  iron  and  steel  works,  brick 
and  tile  works,  potteries,  nail  factory,  boiler 
works  and  railroad  shops.  There  are  60  fac- 

tories, whose  annual  nnished  products  total 
$2,000,000.  There  are  three  banks  and  a  daily 
newspaper,  nine  churches,  a  high  school,  public 
and  parish  schools  and  a  pubRc  library.  The 
city  owns  and  operates  the  waterworks.  Pop. 
abofit  7,769. 

WELSBACH  (welz'baH}  LIGHT,  an  in- vention of  Carl  Auer  von  Welsbach,  an  Aus- 
trian, in  1884.  As  now  used  it  is  the  familiar 

gas  mantle  hung  over  a  gas  jet  to  increase  the 
illumination.  It  is  based  upon  the  discovery 
that  certain  materials  become  incandescent  at 
a  low  temperature.  The  process  followed  is  to 
saturate  a  combustible  filament  in  the  form  of 
a  network  with  a  solution  of  a  salt  of  a  re- 

fractory earth,  such  as  zirconium.  It  is  then 
dried  out  and  burned^  the  combustible  element 
disappearing  and  leaving  a  frame  of  refractory 
material,  which  becomes  incandescent  at  a  low 
temperature. 

WELSH,  Herbert,  American  reformer:  b. 
Philadelphia,  Pa.,  4  Dec.  1851.  He  was  grad- 

uated from  the  University  of  Pennsylvania  in 
1871 ;  studied  art  in  Philadelphia  and  in  Paris 
with  Bonnat;  and  practised  as  an  artist  in 
Philadelphia  for  several  years.  Visiting  the 
Sioux  reservation,  impressed  with  the  belief  that 
the  Indians  required  only  a  just  and  consistent 
treatment  by  the  government  and  the  extension 
of  Christian  missions  to  become  civilized,  he 
began  a  movement  to  secure  to  them  their 
rights,  which  resulted  in  the  organization  of  the 
Indian  Rights  Association  in  1882.  He  became 
corresponding  secretary  of  this  association  and 
has  been  active  in  its  work,  which  has  been 
instrumental  in  securing  the  passage  of  a  bill 
providing  for  the  individual  ownership  of  land 
and  the  application  of  the  civil  service  law  to 
the  Indian  service.  He  also  took  a  leading  part 
in  the  reform  movement  in  Pennsylvania  State 
politics  in  1890 ;  and  in  1895  ests^Hshed  a  weekly 
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periodical,  City  and  State,  published  in  the  in- 
Icresl.s  of  good  government.  He  strongly  op- 

posed the  tendency  toward  imperialism  and 

severely  criticized  the  government's  policy  and 
the  evils  attending  the  army's  occupation  of  the 
Philippines.  He  has  written  <Four  Weeks 
among  some  of  the  Sioux  Tribes* ;  *  Civilization 
among  the  Sioux  Indians*;  ̂ A  Visit  to  the 
Navajo,  I'ucblo,  and  Tualpais  Indians* ;  ̂ Thc 
Other  Man's  Country*  (1900),  dealing  with  the Philippine  question. 

WELSH,  John,  American  merchant:  b. 
Philadelphia.  9  Nov.  1805;  d.  there.  10  April 
1886.  He  was  educated  in  his  native  city,  where 
he  became  prominent  in  business  and  was  active 
in  public  affairs  in  many  capacities,  having  large 
railroad  and  financial  interests.  He  was  a  mem- 

ber of  the  Sinking  Fund  Commission,  president 
of  the  Philadelphia  Board  of  Trade,  etc.,  and 
rendered  efficient  service  in  promoting  relief 
measures  during  the  Civil  \Var,  especially  in 
connection  with  the  Philadelphia  Sanitary  Fair, 
in  1864,  of  which  he  was  president,  and  which 
raised  over  $1,000,000  for  army  hospital  work. 
In  1873  he  became  president  of  the  Board  of 
Finance  of  the  Centennial  Exhibition,  receiving 
from  the  citizens  of  Philadelphia,  at  its  close, 
ar  gold  medal  and  the  sum  of  $50,000,  with 
which  he  endowed  the  John  Welsh  chair  of 
English  literature  in  the  University  of  Pennsyl- 

vania. In  1878  he  went  as  Minister  to  England, 
but  in  the  following  year  resigned. 

WELSH,  Robert  E.,  Canadian  Presbyterian 
clerg>'man  and  educator:  b.  New  Cumnock, 
Scotland.  20  March  1857.  He  was  educated  at 
Cjlasgow  and  Edinburgh  Universities,  was  or- 

dained in  the  Presbyterian  ministry  in  1880«and 
went  to  Japan  as  a  missionary.  He  was  in 

charge  pf  Saint  Paul's,  Harrowgate,  Yorkshire, 
in  1882-87,  and  of  Saint  (George's,  Brondesbury, 
London,  in  1887-H)04.  He  was  general  secre- 
tar>'  to  the  Canadian  B'ble  Society  in  l*X)5v-07, 
and  since  1907  he  has  bren  professor  of  apolo- 

getics and  church  history  at  the  Montreal 
Presbyterian  College.  Author  of  <In  Relief 
from  Doubt*  (1895);  Hiod's  Gentleman* 
(1808);  *The  Challenge  to  Christian  Missions* 
(PX)2):   *Man  to  Man*    (1905).  etc. 
WELSH  CALVINISTIC  METHO- 

piSTS,  a  designation  sometimes  ^ven  to  the 
Calvinistic  Methodists,  because  \\  ales  is  the 
great  seat  of  the  sect.  The  Calvinistic  Metho- 

dists are  distinguished  by  their  Calvinistic  senti- 
ments from  the  ordinary  Wesleyans,  who  are 

Arminian.  Whitfield  is  regarded  as  the  father 
and  founder  of  Calvinistic  Methodism.  Mem- 

bers of  this  sect  have  been  active  in  seeking  to 
bring  about  the  disestablishment  of  the  Anglican 
Church  in  Wales.     See  Methodist  Churches 

OF  THE   WoRIJ);    pRKSnVTFJ<I.NN'ISM. 
WELSH  LANGUAGE  AND  LITERA- 

TURE.    Sec  Cki.tic  Lancitaces. 

WELWITSCHIA.  wel-wich'!-^.  a  penus  of plants  of  the  family  (inctaccce,  containnig  (mly 
one  species.  W.  mirabUis.  This  species  is  con- 

fined ti»  the  deserts  of  Southwest  Africa,  where 
it  was  discovered  in  1860  by  Friedrich  Wel- 
witsch.  It  has  a  short  and  top-shaped  stem 
which  never  grows  much  above  the  surface,  but 
increases  in  thickness  until  it  may  l»c  three  feet 
in  diameter,  and  bears  a  pair  of  large  opposite 
leaves.    These  leaves  last  throughout  the  whole 

lifetime  of  the  plant  and  become  ultimately  torn 
up  longitudinally  into  long  .strips,  which  trail  on 
the  surface  of  the  ground.  Two  cotyledocii 

which  are  like  short-lived  leaves  of"^  much smaller  size  precede  them.  The  flowers  of  the 
plant  grow  in  cones  like  those  of  many  conifers, 
the  cones  being  arranged  in  panicles  on  the  eiMl 
of  the  stem  l)etween  the  two  leaves.  The  fe- 

male cones  are  much  larger  than  the  male  ones 
and  in  fruit  are  of  a  scarlet  color. 

WEMYSS,  weems,  Francis  Wemyw-Char- 
teris.  10th  Earl  of  Wemyss  and  Baron  Elcho* 
Knglish  noble:  b.  4  Aug.  1818;  d.  30  June  1914. 
He  was  educated  at  Edinburgh  Academy,  gradu- 

ated at  Christchurch,  Oxford,  and  became 
(1841-46)  member  of  Parliament  for  East 
Gloucestershire,  then  (1847-^)  member  for 
Haddingtonshire,  and  (1852-55)  he  was  Lord 
of  the  Treasury.  He  was  aide-de-camp  to  the 
late  Queen  Victoria, 

WEN»  an  encysted  tumor,  or  sebaceous  C3rsL 
varying  in  size,  occurring  in  different  parts  of 
the  body,  but  mostly  on  the  scalp  and  neck; 
commonly  situated  immediately  under  the  skin. 
The  causes  of  their  formation  are  not  under- 

stood, but  a  strongly  marked  tendenc>'  to  such 
swellings  exists  in  particular  individuals,  lead- 

ing to  the  belief  in  constitutional  causes.  At 
its  commencement  the  wen  is  indolent,  and  it  is 

often  many  years  before  it  attains  any  con- 
siderable size.  It  is  enclosed  in  a  sac.  its  con- 

tents l)eing  sometimes  sebaceous  matter,  in  other 
cases  serum,  or  a  thin  fetid  brown  or  black 
fluid.  Sometimes  the  sac  contains  cartilaginous 
or  even  osseous  matter.  Frequently  the  sac. 
especially  when  small,  may  be  punctured,  and 
its  contents  pressed  out;  but  sometimes  this 
gives  rise  to  very  severe  inflammatory  action. 
Another  and  safe  mode  of  treatment  is  to  dis- 

sect them  out  with  the  knife  wherever  their 
position  will  admit  of  it.  care  l>eing  taken  to 
remove  the  whole  of  the  cyst. 

WEN-CHOW,  wun'chow';  China,  a  treaty 
port  (since  1887)  in  the  province  of  Che-kianf» 
on  the  estuary  of  the  Ta-kai  River,  flowing 
into  the  China  Sea,  al)Out  2(X)  miles  sooth  hjf 
west  of  Shanghai.  Ruined  palaces,  gates, 
triumphal  arches  and  an  immense  wall  are 
among  the  numerous  signs  of  its  vanished  great- 

ness, but  it  is  still  a  comparatively  clean  town, 
with  broad  streets  and  numerous  canals. 
Among  buildings  of  recent  erection  are  the 
custom-house  and  the  branch  of  the  Imperial 
(Thinese  Post  Oflice.  The  chief  imports  are  cot- 

tons, kerosene,  sugar,  opium,  iron  and  woolens; 

the  principal  exports  are  tea,  umbrellas,  timber 
and  oranges.  The  average  annual  values  of  tlie 
imports  and  exports  during  several  recent 
years  were  al>out  $1,500,000  and  $1.2501000. 
respectively.  The  tonnage  of  shipping  is  aboot 
40.(XX)  i)er  annum.  There  is  also  a  consider- 

able junk  trade.     Pop.  205 .(X)0. 
WENATCHEE,  Wash.,  city  and  comtr 

seat  of  (.helan  County,  on  Columbia  River.  58 
miles  .^ioutheast  of  Seattle,  and  on  the  Great 
Northern  Railroad.  It  is  situated  in  the  midst 

of  superb  scener>',  and  the  surrounding  cfii- 
trict.  for  which  it  is  a  shipping  centre,  if 
interested  in  agriculture  and  fruit  raising,  ropk 

4.050. 
WENATCHI.    See  SAUSHAit  ImiiAifS. 
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WENCESLAS,  wen'ses-las  or  -l^s,  or W£N2^L,  emperor  of  Germany  and  king 
of  Bohemia :  b.  1361 ;  d.  Schlagfluss,  16  Aug. 
1419.  He  was  the  son  of  Charles  IV  (q.v.), 
whom  he  succeeded  in  1378.  In  1394  the 
Bohemian  nobility  formed  a  conspiracy  against 
him  and  held  him  prisoner  at  Prague,  but  later 
released  him.  Through  the  influence  of  the 
archbishop  of  Mainz,  whose  enmity  he  had 
aroused  by  demanding  the  resignation  of  the 
rival  popes,  Benedict  XIII  and  Boiyface  IX, 
he  was  deposed  by  the  Imperial  electors,  while 
the  Elector  Palatine  Rupert  was  chosen  to 
succeed  him.  In  Bohemia  he  supported  John 

Huss  (q.v.)  and  the  latter's  party,  and  in  1409 compelled  by  a  decree  the  departure  of  the 
Germans  from  the  University  of  Prague. 
Shortly  afterward  he  resigned  the  royal  title. 
G>nsult  Lindner,  ̂ Geschichte  des  Deutschen 
Reiches  unter  Konig  WenzeP   (1875-80). 
WEND  LANGUAGE.     The  language  of 

the  Wends  is  similar  to  the  other  branches  of 
the  northwestern  stem  of  the  Slavic  languages, 
the  Polish  and  the  Bohemian.    It  is  divided  in- 

to the  dialect  of  Lower  Lusatia,  which  is  but 
little   developed,    and   that   of    Upper   Lusatia. 
The  latter  is   subdivided  into  the  Evangelical 
dialect,  near  Bautzen ;  the  Catholic  dialect,  near 
Kamenz,  and  in  the  northwest;  and  the  north- 

eastern   dialect.      The    differences    are    mostly 
confined  to  shades  of  pronunciation.    The  stock 
of  words  in  the  present  language  of  the  Wends 
is  largely  mixed  with  German  elements.  Orthog- 

raphy has  always  been  in  a  very  unsettled  con- 
dition.    In  their  publications,  the  Wends  have 

mostly  made  use  of  the  German  letters.    There 
are  eight  vowels,  a,  o,  u,  e,  i,  all  of  which  are 
pronounced  as  in  German  and  Italian,  6  (be- 

tween o  in  note  and  u  in  ftUl),  e   (like  long 
English  e),  and  y  (approaching  the  German  it). 
There     are     32     consonants.       There     is     no 
article.      Nouns    ending    in    a    consonant    are 
mostly  masculine,   those  in  a  and  ♦  feminine, 
and     those     in     o     and     e     neuter.       There 
are  seven   declensions.     The   language   has   a 
dual  number.    There  are  seven  cases.    The  ad- 

jectives end  in  y,  i  (masculine),  a  (feminine), 
0  and  e  (neuter).    The  comparative  is  formed 
by  the  termination  isi,  and  in  order  to  form  the 
superlative  the  syllable  naj  is  placed  before  the 
comparative.    The  personal  pronouns  are  irreg- 

ular;  the   others   are   declined   like   adjectives. 
The  verb  has  six  tenses  and  five  moods,  besides 
a  gerund ;  and  three  participles.    Till  about  the 
middle  of  the  19th  century  Wendish  literature 
consisted   almost   wholly   of   ecclesiastical   and 
religious    works,    and    works    relating    to    the 
needs  of  peasant  life,  but  there  has  since  been 
a  revival  of  national  feeling,  accompanied  by  a 
more   extended    literature.     There    are   gram- 

mars   of    the    Wendish    language    by    Ticinus 
(Prague      1679);      Matthai      (1721);      Seiler 
(Bautzen  1830),  and  Jordan  (Prague  1841). 
WENDELL,  Barrett,  American  educatof 

and  author:  b.  Boston,  Mass.,  23  Aug.  1855. 
Graduated  from  Har\'ard  in  1877,  he  studied 
also  in  the  Harvard  Law  School,  in  1880-88 
was  instructor  in  English  at  Harvard,  in  188&- 
?8  assistant  professor,  and  in  1898  became  pro- 
jessor.  He  was  Clark  lecturer  at  Trinity  Col- 

lege, Cambridge,  England,  in  1902.  Among  his 
works    are     <The    Duchess    Emilia>     (1885); 

<Rankeirs  Remains>  (1897);  <Enghsh  Com- 
position>  (1891);  <Cotton  Mather>  (1891); 
^Stelligeri,  and  Other  Essays  Concerning 
America^  (1893);  ̂ William  Shakespere^ 
(1894);  ̂ A  Literary  History  of  America^ 
(1900;  in  the  ̂ Library  of  Literary  History), 
a  scholarly  work,  though  much  criticized  for 
its  unjust  attitude  toward  certain  writers;  and 
^Raleigh  in  Guiana^  (1902),  an  attempt  at 
imitation  of  the  Elizabethan  drama;  ̂ Liberty, 
Union  and  Democracy^  (1906)  ;  ̂The  Mystery 
of  Education)  (1909). 

WENDS,  a  former  powerful  Slavic  tribe 
settled  in  Germany  now  represented  by  the 
Slavic  people  of  Upper  and  Lower  Lusatia, 
who  call  themselves  Serbs  (Serb jo),  whence  the 
name  Sorbs,  often  applied  to  them  by  German 
authorities.  In  the  earUest  historical  times  the 
Sorbs  occupied  the  country  from  the  Saale  to 
the  Bober,  and  from  the  latitude  of  Berlin 
south  to  the  Erzgebirge;  but  the  Wends  are 
now  confined  to  a  small  territory  (about  1,270 
square  miles)  in  the  upper  Spree  Valley,  ex- 

tending from  south  of  Bautzen  to  north  of 
Kottbus.  The  larger  part  of  this  Wendish  re- 

gion belongs  to  the  Prussian  provinces  of 
Brandenburg  and  Silesia,  the  smaller  southern 
part  being  included  in  the  kingdom  of  Saxony 
(circle  of  Bautzen).  The  Wends  are  com- 

pletely surrounded  by  Germans,  and  being  thus 
cut  off  from  contact  with  the  other  Slavs,  they 
are  becoming  slowly  Germanized.  Their  lan- 

guage, known  as  Sorbian,  falls  into  two  dialects 
Upper  and  Lower  Sorbian,  which  are  spoken  in 
the  south  and  the  north  of  the  territory, 
respectively.  (See  Wend  Language).  The 
total  number  of  Wends  is  about  120,000,  of 
whom  about  50,000  live  in  Saxony  and  70,000 
in  Prussia.  About  12,000  are  Roman  Catholics, 
the  remainder  being  chiefly  Lutherans. 

WENER,  va'ner,  or  VENERN,  Sweden, 
the  largest  lake  of  the  country,  and  after  those 
of  Ladoga  and  Onega  the  largest  in  Europe, 
situated  centrally  between  the  lans  of  Werm- 
land,  Dalsland  and  Wester  Gotland.  It  is  147 
feet  above  sea-level,  and  of  irregular  shape. 
Its  greatest  length,  northeast  to  southwest,  is 
about  90  miles;  and  its  breadth  may  average 
about  30  miles,  though  in  its  southern  part, 
where  two  peninsulas  stretch  far  into  it  from 
opposite  directions,  it  is  not  more  than  15  miles. 
This  distance  is  still  further  narrowed  by  a 
group  of  small  islands,  and  hence  the  part  of 
the  lake  above  these  peninsulas  is  sometimes 
considered  as  Wener  proper,  while  the  part 
below  is  called  Lake  Dalbo.  The  area  cov- 

ered by  both  is  about  3,000  square  miles.  By 
far  the  most  important  feeder  is  the  Klar-elf, 
which  pours  in  at  its  north  end  the  accumulated 
water  of  a  course  of  more  than  250  miles. 
Its  only  proper  outlet  is  at  Wenersborg  at  its 
southwestern  extremity,  where  its  superfluous 
waters  are  received  by  the  Gota-elf,  flowing 
thence  to  the  Cattegat.  In  summer  steamers 
and  other  vessels  ply  regularly  upon  the  lake: 
in  winter  it  is  frozen  for  several  months,  and 
crossed  by  sledges.  It  abounds  with  fish,  par- 

ticularly trout.  The  Gota  Canal  connects  Lake 
Wener  with  Lake  Wetter,  and  the  Dalsland 
Canal  connects  it  with  Fredrikshald  in  Norway. 

WENLEY,  Robert  Mark,  American  edu- 
cator: b.  Edinburgh,  Scotland,  July  1861.     He 
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was  (graduated  from  the  University  of  Glaseow 
in  1^4,  and  later  studied  in  Edinburgh  and  ott 
the  Continent.  He  was  in  charge  of  the  philo- 

sophical department  of  Queen  Margaret  Col- 
lege, Glasgow,  in  188&-95,  and  since  1896  has 

l)een  at  the  head  of  that  department  in  the 
University  of  Michigan.  He  has  published 
*Socrates  and  Christ*  (1889);  ̂ University  Ex- 

tension Movement  in  Scotland'  (1895)  ;  *Con- 
temporary  Theology  and  Theism*  (1897); 
*  Preparation  for  Christianity  in  the  Ancient 
World  >  (1898);  <Kant  and  His  Philosophical 
Revolution*  (1910);  <Thc  Anarchist  Ideal* 
(1913);  <  Robert  Flint-  (1914).  etc.  He  was 
an  associate  editor  of  the  ̂ Dictionary  of 
Philosophy.* 
WENLOCK  GROUP,  a  British  formation 

of  the  Upper  Silurian  geological  series.  It  in- 
cludes shales  and  limestones,  and  is  below  the 

Ludlow  group  and  al)Ove  the  Upper  Llandovery 
g^oup,  these  three  comprising  the  Upper  Silurian 
? roups.  The  VVenlock  formation  is  about  4,000 
eet  thick,  and  the  fauna  has  been  classed  as 

consisting  of  171  genera  and  530  species,  but 
many  supposed  vegetable  remains  are  almost 
certainly  not  such.     See  Silurian. 

WBNSLBYDALB,  w^nz'll-diLl.  James Parke,  Baron.  English  jurist :  b.  Highlield.  near 
Liverpool.  22  March  1782;  d.  Ampthill  Park. 
Bedfordshire.  25  Feb.  1868.  Graduated  from 
Trinity  College,  Cambridge,  in  1803,  he  was 
called  to  the  bar  at  the  Inner  Temple  in  1813. 
went  the  northern  circuit  and  became  known 

for  his  w^ide  knowledge  of  common  law.  In 
1828  he  was  made  a  justice  of  the  Court  of 

King's  Bench,  in  1834  was  transferred  to  the Court  of  the  Exchequer.  Here  he  remained 
strongly  influential  until  his  resignation  in  1856. 
when  he  entered  the  Lords  as  Baron  Wensley- 
dale  of  Walton  (Lancaster).  In  Parliament  he 
spoke  rarely,  and  chiefly  on  legal  questions. 
His  judgments  were  highly  ranked.  Consult 
Foss.  <The  Judges  of  England*  (184^^),  or 
the  abridgment  of  the  same.  ̂ Biographia 
Juridica*  (1870);  Manson,  <  Builders  of  Our 
Law*   (1895). 

WENTLETRAP,  a  gastropod  mollusk,  al- lied to  the  turret  shells  and  of  the  genus 
Scalaria,  in  which  the  shell  is  turreted.  spiral 
and  ornamented  with  elevated  rib-like  processes, 
crossing  the  whorls  lengthwise  of  the  shell.  In 
some  species  the  spiral  is  closed;  but  in  the 
•true"  wentletraps  the  whorls  are  open  that  is. 
separated.  Of  the  former,  some  are  found  in 
northern  seas,  and  the  latter  are  all  natives  of 
warm  seas.  They  are  inhabitants  of  deep 
waters,  but  their  shells  are  cast  up  in  great 
numl»ers  on  sandy  coasts.  They  are  carnivorous 
in  haluts.  The  famous  precious  wentletrap,  or 
royal  staircase  {Scalarta  prctiosa),  formerly 
brought  prices  ranging  as  high  as  $250  when 

purchased  for  the  conchologist's  cabinet,  but  its 
value  in  the  present  day  is  small.  Its  shell  is 
al>out  two  inches  long,  and  twisted  in  a  wide 
spiral  form,  and  is  generally  pale-yellow  with 
white  ril»s. 

WENTWORTH.  went'werth.  Benninff, English  v:<>\cinur  of  New  Hampshire:  b. 
Portsmouth,  N.  H..  24  July  1696;  d.  there.  14 
Oct.  1770.  He  was  graduated  at  Harvard  in 
1715.  I)ecamc  a  merchant  at  Portsmouth,  which 
town  he  frequently  represented  in  the  provincial 

assembly,  was  appointed  a  Idng^s  come 1734,  and  when  m  1741   New  Hampihi 
made  a  distinct  province  he  became  its 
nor.     He  so  continued  until  1767,  wheo 
signed.     He  was  authorized  by  the  Cr 
grant  patents  of  unoccupied  bind,  and  i 
began  making  grants  on  the  west  side 
Connecticut   River,   in   what   is   now   si 
Vermont.     These  grants  were   conside 
the  colonial  government  of  New  York  as 
its    domain,    and.    as    Cvovemor    Wet 
stoutly  maintainea  for  a  time  his  author 
collision  so  famous  in  the  history  of  V 
respecting   the    New    Hamphshire    grai 
sued.      (See    Vermont,   History).     G( 
Wentworth  exacted  heavv  fees  for  Us 
of  land,  and  thus  accumulated  a  large 
and  in  all  of  them  stipulated  for  Uu:  i 
tion  of  a  lot  for  an  Episcopal  char 
town  of  Bennington,  Vt.  was  named  ■& 
of  him.    After  his  resignation  as  go^ 
gave  to  Dartmouth  College  500  acres  « 
on  which  the  college   buildings  were 
For  an  account  of  his  second  marr 

suit  Longfellow's  poem   <Lady  Wen 
WSNTWORTH.   Charles  m 

Rockingham.  2d  Marquis  op. 
WSNTWORTH,  George,  American 

matician,  son  of  G.  A.  \Vent worth  (a 
1868.  He  was  graduated  at  Harvard  i 
sity  in  1888.  and  from  1894  was  his  : 
assistant  in  the  compilation  of  text 
Since  his  father's  death  in  1906  he  li 
labo rated  with  D.  E.  Smith  (q.v.)  in  ] 
the  Wentworth-Smith   mathematical   ; 
WENTWORTH.  George  i 

can  mathematician:  b.  Wakeneld,  a^.  a«., 
1835 ;  d.  Dover.  N.  H.,  24  Mav  1906.    1 
graduated  from  Harvard  in  1858.  and  ti 
91    was   professor  of   mathematics  at 
Eaceter  Academy.    With  G.  A.  Hill  he  « 
a   series   of   textbooks  on  algebra,   ai 
geometr>'  and  physics,  and  he  was  authui Wentworth  Series  of  mathematical  wori 
prising   about   40   volumes,   among   whi 
*  Elements   of   Geometry  >    (1878);    <Stt 
and    Navigation'     (1882);    *  Higher    A 
(1891).  etc 
WENTWORTH.  Sir  John,  Englis! 

iiial  governor  of  New   Hampshire,  and 
ward  of  Nova  Scotia:  b.  Portsmouth,  h 
Aug.   1737;    d.   Halifax.   N.   S.,  8  An 
He  was  a  nephew  of  Benning  Wentwo 
He  was  graduated  at  Harvard  in   l/jj 
a   classmate   of   John   Adams,   became 
chant,    and    in    1765    was    the    agent   o 
Hampshire    to    present    petitions    in 
While  there  he  was  appointed  to  stio 
ning   Wentworth  as  governor  of   Ni 
shire.     At  the  same  time  he  was  Ouid 

vcyor    of    the    king's    woods*    for    all America.     Having  landed  at  (Tharlest 
in     March     1767,     he     traveled     thru 
colonics,  rc^'istcring  in  each  his  con 
surveyor,  and  arrived  at  Portsmouua 
The  office  of  governor  was  at  that  UOsk 
tremely  ditficult  one  l)y  reason  of  the  iDC 
discontent  of  the  colonists.    At  the  first, 
worth's  administration  was  very  popab 
remonstrated  against  the  taxes  imposed 
English  government,  but  sought  to  maini 
loyalty  of  the  colony,  and  was  success 
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venting  the  assent  of  Portsmouth  to  the  non- 
importation agreements  until  1770.  In  this  he 

was  aided  by  the  fact  that  the  Portsmouth  mer- 
chants were  disinclined  to  forego  such  profits 

as  they  might  still  obtain  despite  the  crippled 
state  of  commerce.  When  the  last  attempt  was 
made  to  compel  the  colonies  to  receive  East  In- 

dian tea,  he  took  advantage  of  lack  of  in- 
structions from  the  government,  and  had  the 

cunsignee  reship  the  cargo  to  Halifax.  His  au- 
thority ended,  however,  when  it  was  learned 

that  he  had  endeavored  to  comply  with  the  re- 
quest of  General  Gage  to  obtain  carpenters  to 

construct  barracks  for  the  British  troops  at 
Boston,  after  Massachusetts  workmen  had  re- 

fused the  task.  On  14  Dec.  1774  an  armed  at- 
tack was  made  on  Fort  William  and  Mary 

(now  Fort  Constitution)  on  Great  Island,  at 
the  entrance  to  Portsmouth  Harbor,  and  100 
barrels  of  powder  and  some  cannon  and 
muskets  were  taken.  Wentworth  finally  found 
it  advisable  to  withdraw  to  the  fort,  and  then 
to  a  warship  in  the  harlx)r.  At  the  Isle  of 
Shoals  he  prorogued  the  assembly,  his  last  offi- 

cial act.  He  went  to  Boston,  and  thence  to 
England.  From  1792  to  1808  he  was  lieutenant- 
governor  of  Nova  Scotia.  He  was  active  in 
the  foundation  of  Dartmouth  College.  Nine 
manuscript  volumes  of  his  correspondence  arc 
in  the  public  records  of  Halifax.  He  was 
made  a  baronet  in  1795. 

WENTWORTH,  John,^American  journal- 
ist: b.  Sandwich,  N.  H.,  5  March  1815;  d. 

Cliicago,  111.,  16  Oct.  1888.  He  was  graduated 
from  Dartmouth  in  1836  and  in  the  same  year 
went  to  Chicago  where  for  25  years  he  was 
owner  and  editor  of  the  Democrat,  He  studied 
law,  was  admitted  to  the  bar  in  1841,  and  in 
1843  was  elected  to  Congress  where  he  served 
six  terms.  He  introduced  the  first  steam  fire 
engine  into  Chicago,  was  active  in  procuring  the 
city  charter,  an  earnest  promoter  of  the  public 
school  system,  and  in  18o7  and  1860  was  elected 
mayor.  He  dissolved  his  connection  with  the 
Democrat  in  1861,  but  did  not  retire  from  active 
life  for  many  years.  He  gave  $10,000  to  Dart- 

mouth College,  was  president  of  its  alumni  in 
1883  and  wrote  ̂ Descendants  of  Elder  William 
Wenthworth>  (1850)  and  <  History  of  the 
Wentworth  Family >  (1878). 
WENTWORTH,  Thomas.  Sec  Straf- 

ford, 1st  Earl  of. 
WENTWORTH,  William  Charles,  Aus- 

tralian statesman:  b.  Norfolk  Island.  New 
South  Wales,  26  Oct.  1 793 ;  d.  near  Wimoournc, 
Dorset,  England,  20  March  1872.  He  was  the 
son  of  a  government  surgeon  at  Norfolk  Island, 
then  a  penal  colony,  and  was  educated  in  Eng- 

land, making  one  return  visit  to  Australia  in 
the  meantime.  He  studied  at  Cambridge  Uni- 

versity and  at  Middle  Temple,  and  was  called 
to  the  English  bar  in  1822.  He  then  returned 
to  Sydney  and  speedily  gained  a  large  law 
practice.  He  affiliated  himself  with  the  cause 
of  the  •emancipists,'^  the  ex-convict  class,  as 
against  the  •exclusivists,^  made  up  of  civil  and 
military  officers  and  gentlemen  settlers,  main- 

taining that  South  Wales  was  intended  pri- 
marily for  the  ̂ emancipists"  who  had  earned 

their  freedom  and  were  entitled  to  preference 
as  colonists.  He  was  also  an  advocate  of  self- 
government  for  Australia,  and  with  Dr.  Ward- 
well,  a  fellow- lawyer,  he  in  1824  founded  the 
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Australian,  which  was  devoted  to  both  projects. 
He  was  one  of  the  founders  of  the  •Patriotic 
Association,"  and  was  a  leader  in  the  long 
struggle  for  self-government  which  was  finally 
won  m  1842,  and  which  victory  was  generally 
recognized  as  being  largely  due  to  his  labors. 
He  was  a  member  of  the  first  legislative  council, 
and  was  the  leader  of  the  ̂ Squatter"  party.  He 
was  also  foremost  in  the  struggle  for  a  new 
constitution  for  the  Colony  in  1854.  He  after- 

ward lived  for  several  years  in  England  and 
foimded  in  London  the  General  Association  for 
the  Australian  Colonics.  He  earnestly  advo- 

cated a  federal  assembly  for  Australia  and  is 
regarded  as  the  originator  of  the  Australian 
Commonwealth  movement.  He  returned  to 
Sydney  in  1861  and  became  president  of  the 
new  legislative  council,  but  after  1862  he  lived 
in  England.  His  body  was  taken  to  New  South 
Wales,  the  legislature  unanimously  voting  him 
a  public  funeral.  Author  of  ̂ A  Statistical  Ac- 

count of  the  British  Settlements  in  Austra- 
lasia>   (1819);  <Australasia>  poem  (1823). 

WBRFF,  verf,  Adriaan  Van  der,  Dutch 
painter:  b.  Kralingen,  near  Rotterdam,  21  Jan. 
1659;  d.  Rotterdam,  12  Nov.  1722.  He  became 
a  pupil  of  Van  der  Neer,  settled  in  Rotterdam, 
and  in  1696  attracted  the  notice  of  the  Elector 
Palatine,   who   was   thenceforward  his   liberal 
£atron  and  who  ennobled  him  in  1703.  Amone 
is  celebrated  paintings  are  the  ̂ Judgment  ol 

Solomon  > ;  <  Christ  Carried  to  the  Sepulcher^ ; 
^Ecce  Homo^ ;  ̂ Abraham  with  Sarah  and 
Hagar,>  and  ̂ Magdalen  in  the  Wilderness.^ 
Van  der  Wcrff  was  particularly  noted  for  iiis 
small  historical  pieces,  which  are  most  ex- 

quisitely finished,  and  are  still  in  high  request. 
His  brother  and  pupil,  Pieter  vak  der  Werff 
(1665-1718),  painted  portraits  and  domestic 

pieces. 
WERGELAND,  ver'ge-land,  Henrik,  Nor- wegian poet:  b.  CThristiansand,  17  Tune  1808;  d 

Christiania,  12  July  1845.  He  studied  at  Chris- 
tiania,  in  1836  became  custodian  of  the  uni- 

versity li'brary,  and  in  1840  keeper  of  the  Nor- 
wegian archives.  He  was  one  of  the  leaders  of 

the  Ultra-Norwegian  party,  waging  war  on  all 
things  Danish,  but  found  opponents  in  Wel- 
haven  and  the  latter 's  school.  In  1830  he  pub- 

lished the  dramatic  poem  <The  Creation,  Man 
and  Messiah,'  a  work  of  formidable  length  and 
slight  literary  merit.  His  chief  publications 

are  the  narrative  poems,  *Jan  van  Huysum's 
Flower-Piece>  (1840);  < The  Swallow >  (1841); 
*The  Jew>  (1842);  <The  Jewess>  (1844),  and 
^The  English  Pilot  >  (1844),  which  take  high 
rank  in  Norwegian  verse.  His  complete  col- 

lected works  appeared  in  1852-57,  a  selection in  1859.  Consult  the  biographies  by  Lassen 
(1867),  Schwanenfiiigel  (1877)  and  Skavlan 
(1892). 

WERGILD,    wer'giM,    or    WBREOILD, 
wer'gTId,  derived  from  the  Anglo-Saxon  wer, a  man  and  geld,  satisfaction,  and  meaning  the 
price  in  money  paid  either  kinsmen  or  to  the 
state,  or  both,  as  satisfaction  in  a  case  of  homi- 

cide or  other  crime  against  the  person.  The 
wergild  extended  to  offenses  of  the  highest 
grade.  It  was  also  sometimes  exacted  when  the 
killing  was  not  criminal,  as  in  the  case  of  a 
thief  slain  in  4)attle.  It  was  eminentlv  a  Teu- 

tonic institution,  and  the  amount  of  wergild 
varied  with  different  tribes.    Among  the  Anglo* 
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Saxons,  the  wcrjfild  for  taking  the  lite  of  the 
king  was  7.2()0  shillings ;  f«jr  an  coldcrman,  2,4(K) 

shillings;  a  kind's  thcv;n.  tO)  and  a  ceorl.  2UU. 
In  the  Anglo-Saxon  period  an  alderman  ur 
colderman  was  a  much  more  important  person- 

age than  the  alderman  of  to-day,  the  aldermen 

t  f  all  I-'nRlanH  being  the  first  subjects  of  the 1 1  aim.  and  other  aldermen  being  governors  of 
counties.  Kven  kin^s  were  called  aldermen.  The 
thogn.  or  thane,  was  a  minor  noble,  and  the 
ceorl,  or  churl,  a  tenant-at-will  of  the  thane,  or 
he  might  !>e  simply  a  serf  or  farm-laborer.  As 
ihc  value  of  money,  measured  bv  its  purchasing 
power,  was  far  greater  than  to-day,  the  wergeld 
for  king  and  alderman  and  even  for  thane,  must 
have  been  prohibitory  save  for  the  wealthiest 
members  of  the  community,  or  when  the  state 
assumed  the  burden  of  pa\*ment,  as  in  the  case 
of  an  enemy  of  high  rank  killed  in  war,  whose 
relatives  were  able  to  wreak  vengeance  for  his 
death. 

Wergild  for  a  homicide  had  to  be  paid  to 
the  king  and  the  kindred,  and  also  to  the  thane, 
or  overlord  of  the  slain  man.  The  relatives 
were  not  obliged  to  accept  the  price  of  their 

kinsman's  blood,  but  might,  if  they  chose,  exact life  for  Hfc.  If  the  relatives  were  satisfied, 
however,  it  was  not  diAicult  to  make  terms  with 

'.he  kin^  and  thane.  The  wergild  passed  away 
when  Norman  succeeded  to  An^lo-Saxon  rule, 
and  while  fines  continued  to  be  imposed  on  of- 

fenders, there  was  no  escape  from  the  capital 
penalty  for  homicide  except  in  trial  by  combat. 

WERNER,    ver'ner,    Abraham    Gottlob, German  mineralogist :  b.  near  Btmzlau,  25  Sept. 
1750;  d.  Dresden.  30  June  1817.  In  1775  he  was 
appointed  inspector  and  teacher  of  mineralogy 
and  mining  in  the  Mining  Academy  at  Freiberg, 
in  which  positipn  he  remained  for  the  rest  of 
his  life.  He  was  the  first  to  separate  geology 
from  mineralog>',  and  to  place  the  former  on 
the  basis  of  observation  and  experience.  The 
geological  theor>-  with  which  his  name  is  con- 

nected is  that  which  attributes  the  phenomena 
exhibited  by  the  crust  of  the  earth  to  the  action 
of  water,  and  is  known  as  the  Werncrian  or 

Veptunian  theor>-,  in  contradistinction  to  the Ilimonian  or  Plutonic.  He  was  nominated 
(uunstllor  of  the  mines  of  Saxony  in  1792.  and 
had  a  great  share  in  the  direction  of  the  Acad- 
tmy  of  Mining,  and  in  the  administration  of 
IMibiic  works.  He  pulilishcd  *Kurze  Klassifica- 
ii<m  und  Hcschreibung  der  Gebirsarten*  (1787) ; 
'.Vtue  Theoric  iiber  die  Entstchung  der  Gauge* 
(1771).    Consult   M-ifc»   by  Frisch   (1823). 

WERNER,  Alfred,  Swiss  chemist :  b.  Mul- 
house,  Alsace,  12  Di?c.  1S66.  He  was  educated 
:ti  the  Carlsnihe  Technical  School  and  thr 
Zurich  Polytechnic,  and  took  his  Ph.D.  at  the 
riiiver>ity  of  Zurich  in  18*)().  He  was  assistant 
iM  Prof.  Georg  Lunge-  at  the  Ziirich  Poly- 
iichnic  in  \^*>;  later  was  assistant  to  Berthelot 
in  the  College  de  France,  and  in  18*>5  he  wa> 
;tppointed  professdr  at  the  I'niversity  of  Zurich, where  Nincc.  PNI2  he  has  been  director  of  the 
leciure>  on  inorganic  chemistry.  He  was 
awarded  the  Nobel  Prize  in  chemistry  in  1^13. 
joint  authiir  of  '  Celu-r  die  raumliche  Anord- 
iiung  der  Atome  in  <«tickstotThaltingcn  Mole- 
kiilen'  (IV^'l);  and  author  of  MU-itrage  Zur 
Theorie  der  .-\tVintat  und  X'alenz*  (18*>1;  *  I4ei- 
tragc  zur  Kon»litutinii  ununranischer  V'erbind- 

ungen'    (1893);    *Lehrbuch  der  Stcrcoc 
(PX)4);    'Celnrr    die    Konstitution    und 
figuration  von  Verbinduiigen  hohercr  Or 
(1914),  etc. 
WERNER,  Anton  Alexander  von, 

man  artist:  b.  Frankfort-on-the-Oder.  "i 
1843;  d.  5  Jan.  1915.  He  studied  at  the 
.\cademy  at  Carlsnihe  and  later  in  Pari 
Italy.  He  executed  several  state  commi 
after  his  return  from  Italy,  and  was  co 
>ioned  to  accompany  the  general  staff  i 

Third  Army  corps  in  France  during  the  F 
Prussian  War.  He  became  professor  ; 
Herlin  Academy  in  1875.  and  director  t 
1875.  His  paintings,  particularly  those  < 
Franco-Prussian  \\'ar,  are  of  considerab toric  value.  Among  his  works  are 

Capitulation  of  Sedan ^;  ̂ Meeting  of  Bis 
and  Xapoleon  HI  at  Doncher>'* ;  *Proclai 
of  the  German  Empire  at  Versailles* ; 
Cofijg^ress  of  Berlin,*  and  several  portn 
ex- Emperor  William  II. 

WERNER,  Friedrich  Lndwis  2m 
( jei^an  dramatist :  b.  Konigsberg,  18  Ko« 
d.  Vienna,  17  Jan.  1823.    After  attending 
lectures  in  his  native  town,  he  became  i 

chamber  secretar>'  in  the  Prussian  scrvic 
in  1805  obtained  a  government  post  in 
but  two  years  later  he  retired  from  the 
ser\'ice.    In  1811  he  joined  the  Roman  C 
Church,  and  in  1814  was  consecrated  pi 
Aschaffenburg.     Taking   up   his    resiaei 
Vienna,    he    became    known    as    an    el 
preacher  and  later  was  appointed  head 
chapter  of  the  cathedral  of  Kaminiec.  W 
dramatic  woilcs  reveal  much  of  the  pow 
pathos  characteristic  of  Schiller,  but  ovei 
a  constantly  increasing  extent,  as  he  ad 
in  years,  by  mvstical  and  undramatic  cU 
The  chief  of  them  are  *Die  Sohne  dcs 
(1804)  ;   <Das  Kreuz  an  der  Ostsce»    ( 
'Martin   Luther  odcr  die   Weihe    der 
(1807);    <Attila»     (1808);    <\Vanda»     ( 
'Die   Weihe  der  Unkraft>    (1813).   a   s 
retraction    of    the    earlier    play    on    1 

•Kunigunde    die    Heilige'     (1815):     *l 
Fcbruar>  (1815)  ;  'Die  Slutter  der  Maid (1820). 

WERNERITE.   an    important    rock 
iiig    mineraL    occurring    in    cleavablc 
iiidistinctly-fibrous  or  columnar  masses,  ^ 
in  large,  coarse  crystals.    These  are  teti 

prisms  terminated  by  m-ramids,  and  shoi 
prismatic  cleavage.     The  hardness   in 
and  specific  gravity  about  2.7.    The  moi 
mon  colors  are  white  or  gray;  Hlac  is  als 
abundant:  occasionally  greenish  and  br 
varieties  are  found.    Wemeritc  is  a  men 
the  scapolite  group  (qv.)   and  is  int 
in  composition  between  meionite  and  ■■■« 
being    a    silicate    of    aluminum,    calci 
N(«dium.    with    chlorine.      It    ustially  Ov« 
crystalline  limestone.    Among  its  many  lu 
a  few  of  the  mo^t  important  are  .-Xrenda 
wa^*;  Bolton,  Mas^. ;  northeni  New  Yor tario  and  Quebec.    The  mineral  was  n 
1S(X0  in  honor  of  the  distinguished  minu> 
A.  G.  Werner. 

WERNZ.  vernz.  Francis  Xavier.  D 
General  of  the  Societv  of  Jesus:  h.  Ri 
W  tirttemlierk:.  4  Dec.  1842;  d.  19  Aug.  19! 
studied    phiio*iophy    and    theology    at 
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Jesuit  colleges  and  (1857)  became  mcmhcr  of 
the  Society  of  Jesus  after  receiving  holy  orders 
at  Feldkirch,  and  study  of  canonical  law  at  Dit- 
ton-Hall.  In  1883  he  was  made  professor  and 
(1904)  became  principal  of  the  Gregorian  Uni- 

versity, Rome.  He  was  commissioner  for  the 
codification  of  canonical  law,  counsel  of  the 
Congregation  and  other  church  matters.  He 
wrote  *Jus  Decretalium  ad  Usiun  Praelec- 
tionum>   (1898-1904;  2d  ed.  1905). 
WERTENBAKKR,     Thomas     JtEttson, 

.\ffierican    journalist   and    educator:    b.    Char- 
lottesville, Va.,   1879.     His  father  was  (Zharles 

C.  Wertenbaker  and  his  mother  Frances  Left- 
wich.     He  was  educated  at  private  and  public 
schools,   Charlottesville,  Va.,  and  at  the  Uni- 

versity  of   Virginia,  receiving  the  deg^rees  of 
B.A.  and  Ph.D.  from  the  latter  institution.    In 
1906-O7  Mr.  Wertenbaker  was  telegnraph  editor 
of  the  Baltimore  News,  has  tau^irht  at  the  Agri- 

cultural and  Mechanicsil  College  of  Texas,  the 
University    of    Virginia    and    Princeton    Uni- 

versity.   In  1916  he  was  married  to  Miss  Sarah 
Rossetter    Marshall    of    Lexington,    Ky.      At 
present  he  is  assistant  professor  of  history  and 
politics   at    Princeton   and   editorial  writer   on 
the  New  York  Evening  Sun.    He  has  published 
'Patrician    and   Plebian   in   Virginia'    (1910) ; 
and  *  Virginia  under  the  Stuarts'   (1914). 

WERWOLF,  wer'wulf,  or  WEREWOLF, 
)\Tr'-wulf,  a  human  being  transformed  into  a wolf,  according  to  a  belief  which  has  prevailed 
in  all  ages  and  ignorant  and  superstitious  com- 
ffltmities.  Herodotus,  with  great  naivet^,  tells 
us  that  when  he  was  in  ScySiia  he  heard  of  a 
people  which  once  a  year  changed  themselves 
into  wolves,  and  then  resumed  their  original 
shape;  •but,*  adds  he.  •they  cannot  make  me 
believe  such  tales,  although  thev  not  only  tell 
them,  but  swear  to  them.*  But  the  lycanth ropes 
of  the  Middle  Ages,  or  loups-garous,  as  tney 
were  called  by  the  French,  were  sorcerers, 
who  during  their  wolfhood  had  a  most  cannibal 
appetite  for  human  flesh.  The  Crermans  called 
them  Wdhrwolfe.  Many  marvelous  stories  are 
told  by  the  writers  of  the  Middle  Ages  of  these 
volf-men  or  loupsgarous,  and  numerous  au- 

thentic narratives  remain  of  victims  committed 
to  the  flames  for  this  imaginary  crime,  often 
on  their  own  confessions. 

It  is  certain  that  faith  in  the  power  of 
witches  to  assume  the  shape  of  animals,  such  as 
woK'cs,  dogs,  cats  or  horses,  existed  at  a  com- 

paratively recent  time,  and  is  probably  not  ex- 
tinguished yet  in  Western  Europe.  In  the 

Balkan  States^  or  part  of  them,  belief  in  the 
werwolf  flounshes  to  this  day,  along  with  the 
kindred  vampire  superstition.  An  old  writer 
says  that  'the  werewolves  are  certain  sorcerers, 
who,  havinf  anointed  their  bodies  with  an  oint- 

ment which  they  make  by  the  instinct  of  the 
de\'il,  and  putting  on  a  certain  enchanted  girdle, 
do  not  only  unto  the  view  of  others  seem  as 
solves,  but  to  their  own  thinking  have  both  the 
^hape  and  nature  of  wolves,  so  long  as  they 
wear  the  said  girdle;  and  they  do  dfispose  of 
themselves  as  very  wolves,  in  worrying  and 
killing,  and  most  of  human  creatures.* 

The  werwolves  were  said  to  have  in  some 
instances  a  special  hatred  of  religion  and  its 
de^'otees,  and  this,  coupled  with  the  charge  of 
devouring  human  flesh,  left  no  doubt  as  to  the 
fate  of  anyone  who   fell  under  suspicion  of 

hc'np  a  werwolf.  The  superstition  itself  was 
doubtless  due  in  part  to  the  brutal  and  savage 
aspect  of  human  beings  who,  owing  to  melan- 

cholia or  other  forms  of  insanity,  went  wild  in 
the  woods  —  an  occurrence  not  infrequent  in 
remote  districts  in  the  Middle  Ages.  It  was 
also  in  all  probability  connected  with  the  belief, 
which  was  a  prominent  feature  of  mythology, 
in  the  power  of  the  gods  and  inferior  spirits  to 
enter  the  bodies  of  animals,  and  with  the  doc- 

trine of  transmigration  of  souls,  common  alike 
to  the  ancient  Egyptians,  the  followers  of 
Pythagoras  and  the  Hindus.    See  WnxzHCRAFT. 

WESEL,  vji'zil,  Germany,  a  town  in  the 
Rhine  province  of  Prussia,  on  the  rig^t  i>ank  of 
the  Rhme,  at  the  mouth  of  the  River  Lippe,  35 
miles  north  by  west  of  Diisseldorf.  The  Rhine 
is  here  crossed  b]r  a  railway  and  a  pontoon 
bridge,  and  the  LJppe  by  a  railway  and  two 
other  bridges.  The  fortifications  were  de- 

molished in  1890,  except  the  citadel  and  four 
outer  forts,  one  of  which,  Fort  Blucher,  is  on 
the  left  bank  of  the  Rhine.  This  fort  was 
highly  developed  early  in  the  present  century. 
The  Berlin  gate,  with  statues  of  Hercules  and 
Minerva,  dates  from  1722.  The  principal  church 
was  founded  in  the  12th  century,  and  dates  in 
its  present  form  from  1521.  It  was  restored 
in  1883-96.  The  town-hall,  with  a  Gothic 
fa^de,  -  was  completed  in  1390.  The  otiber buildings  and  institutions  include  the  Lower 
Rhine  Museum,  formerly  a  French  diurch;  the 
artillery  barracks,  formerly  a  Dominican  mon- 

astery] a  royal  gymnasium  and  other  higher 
educational  institutions;  two  hospitals,  an  or- 

phanage and  the  fortress  prison.  Soap,  wire 
and  cement  are  manufactured,  and  there  are 
also  sugar  refineries  brick  works,  flour  and  oil 
mills,  steam  saw-mills,  etc.,  besides  a  trade  in 
timber,  grain,  etc.  There  is  ample  harbor  and 
quay  accommodation.  Wesel  can  be  traced 
back  to  the  8th  century.  It  was  a  member  of 
the  Hanseatic  Leaeue,  and  adopted  the  Refor- 

mation in  1540.  It  came  into  Prussian  pos- 
session in  1814.    Pop.  25,000. 

WESER,  vi'zir  (Latin.  Visurgis),  a  river 
of  Germany  formed  by  the  junction  of  the 
Fulda  and  Werra  at  Miinden,  between  the 
provinces  of  Hanover  and  Hesse-Nassau.  It 
flows  tortuously  first  northwest,  then  north- 
noHheast  between  Westphalia  and  Brunswick 
and  after  a  circuitous  northwestern  course, 
traverses  the  town  and  the  territory  of  Bremen, 
forms  the  boundary  between  Hanover  and 
Oldenburg,  at  Elsfleth  turns  almost  due  north, 
and  falls  b^  a  wide  mouth,  incumbered  with 
sandbanks,  into  the  German  Ocean.  Its  whole 
course  is  about  480  miles.  It  is  navigable  by 
barges  to  some  distance  up  both  head-streams, 
but  the  practical  limit  of  summer  navigation 
is  Hamefn.  The  lower  part,  from  Bremen  to 
Bremerhaven,  has  been  deepened  and  improved 
for  large  vessels. 

man WESLEY,  w^s'li,  Charles,  EneUsh  clersy- n  and  hymn- writer,  younger  brother  of  Joan 
Wesley:  b.  Epsom,  Lincolnshire,  18  Dec.  1707. 
d.  London,  29  March  1788.  He  was  educated 
at  Christ  Church,  Oxford,  and  there  he  began. 

he  says,  'to  observe  the  method  of  study  pre- 
scribed by  the  university,*  addins,  «This  gained 

me  the  harmless  nickname  of  Methodist*  —  a 
word  at  first  apparently  without  religious  sig- 
niflcance,  and  meaning  one  who  aflFected  method. 
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In  173S  he  was  ordained  priest.  Giaries  ac- 
companied his  brother  to  Gcorfnai  where  he 

was  not  very  successful,  and  having  returned  to 
England  in  1736.  became  unlicensed  curate  of 

Saint  Mar>''^.  Islington,  where  he  remained until  1739.  In  1739-56  he  was  an  active  itiner- 
ant prcichcr.  He  differed  from  his  brother  on 

some  doctrinal  and  other  points,  holding,  for 
example,  that  perfection  must  be  attained  by 
a  gradual  process.  After  residing  for  some 
ytzrs  at  Bnstol  and  Bath,  he  went  to  London 
in  1771.  He  is  said  to  have  written  more  than 

1,000  h>'mns,  of  which  very  many  came  into 
general  use.  Consult  the  biographies  by  Jack- 

son (1^49)  and  Telford  (1§66).  and  Julian. 
^Dictionary  of  Hymnology*   (18^). 
WESLEY.  John,  English  cler^man, 

founder  of  Methodism:  b.  Epworth,  Lincoln- 
shire, 17  June  1703;  d.  London.  2  March  1791. 

He  was  a  younger  son  of  the  Rev.  Samuel 
Wesley  (q.v.),  and  was  educated  at  Giarter- 
hpuse,  and  at  Girist  Churchy  Oxford.  He  took 
his  degree  in  1724.  was  ordained  deacon  in  1725 
and  became  a  Fellow  of  Lincoln  College,  in 
which  he  was  appointed  Greek  lecturer  and 
moderator.  He  was  of  a  serious  and  religious 
turn  of  mind,  and  books  which  impresseahim 
powerfully  were  the  'Imitatio  Christs^  and 
Taylor's  *Holy  Living  and  Holy  Dying.  ̂   He 
took  priest's  orders  in  1728,  and  about  the  close 
of  1729  was  called  from  acting  as  his  father's curate  to  perform  the  duties  of  his  fellowship 
iu  person.  At  Oxford  he  found  an  association 
of  students  of  which  his  brother  Charles  was  a 
member.  It  was  known  by  various  nicknames, 
among  which  were  the  Holy  Club,  the  Bible 
Moths,  the  Sacramentarians  and  the  Methodists. 
It  appears  that  all  the  association  did  at  this 
time  to  earn  these  opprobrious  epithets  was 
to  meet  on  Sunday  evenings  to  read  the  Scrip- 

tures, and  on  other  evenings  to  read  secular 
literature.  John  Wesley  joined  this  society, 
which  gradually  became  exclusively  religious  m 
its  object,  and  highly  ascetic  in  its  tone.  Its 
members  fasted  twice  and  communicated  once 
a  week,  visited  prisons  and  the  sick,  and 
engaged  frequently  in  prayer,  meditation 
and  self -examination.  Among  the  mem- 

bers were  Hcrvey  ̂   and  Whitcneld.  At  the 
time  John  Wesley  joined  it  the  society  num- 

bered verj'  few  members,  but  it  gradually  in- creased, though  it  never  became  a  large  body. 
This  induced  him  to  decline  his  father  s  living 
at  Epworth,  that  he  might  continue  to  exercise 
his  influence  at  the  university.  During  his 
icsidcnce  at  the  university  he  became  ac- 

quainted with  Law.  author  of  the  ̂ Serious  Call 
to  the  Unconverted.^  who  exercised  much  in- 

fluence over  him.  In  1735  he  accepted  an  invi- 
tation from  General  OKlcthorpe  tu  preach  to 

the  colonists  of  Georgia.  He  sailed  on  10  Dec. 
with  his  brother  Charles  and  a  consideraltle 
ImkIv  uf  Moravians.  During  his  visit  tu  the 
colony  he  pan]  hi^  addresses  to  Sophia  Hopki  y, 
niece  of  the  chief  magistrate  of  Savannah,  or 
father,  as  the  story  is  told,  received  her  ad- 
\ances  with  favor,  but  ultimately  declined  to 
niarr>'  her.  Miss  Hopkcy  married  a  Mr.  Wil- 

liamson, and  Wesley,  without  assigning  a  rea- 
son, refused  to  admit  her  to  the  communirjn. 

Her  husband  threatened  le^ral  proceedings, 
which  were  not  enforcc<l.  but  Wesley,  on  ac- 

count of  this  event,  left  the  colony,  "shaking  the 

dust    from   his    feet.*     He   reached 
1   Feb.  1738,  lust  as  Whitefield,  un 
preaching  Methodism  had  made  grea»  j 
sailed  for  Georgia.    At  this  time  an  n 
event  took  place  in  the  inner  re 
Wesley.     He  was  converted,  acu*., 
own  account,  about  a  quarter  to  9  w 
the  evening  of  24  May  1738.  at  a  hm 
which    he    had    gone    very   unwillingly 

Luther's  <  Preface'  to  the  Epistle  to  the 
was  being  read.     On  13  June  he  set 
Germany   to   visit   Hermhut.     He   mc 
Zinzendorf  at  Marienbom.  spent  a  for 
Herrnhut,  and  returned  to  England  a 
middle    of     September.      Whitefield 
from  Georgia  soon  after  and  becai 
associated  with   Wesley.     He   bei     i 
preaching  near  Bristol  in  the  fo^wwi 
ruary  and  his  example  was  soon  foD 
Wesley.    On  11  Nov.  1739  Wesley  first 
at  the  Foundry,  a  disused  structure;  _ 
employed  by  the  government  for  casti 
ordnance.    This  he  enlarged  and 
until    1778  it    remained   the    Me      w 
quarters  in  London.    Somewhat  laUi  he 
the  *  United  Society,*  for  we 
From  the  beginning  of  this  so<     %j 
tion  of   Methodism  is  generally  Jm%k% 

In  July  1740  Wesle>'  separated  fn r avians  on  account  of  doctrinal  di 
soon  afterward  separated  from  V«>» 
without  a  permanent  personal  hrt;     i. 
had  now  sole  control  of  the  religious  uo 
adhered    to   him    and   he   devoted   1 
life    without^  intermission    to    the    i 
its   organization,   in   which   he   showi 
practical    sldll    and    admirable    netlu 
labors  as  an  itinerant  preacher  were 
He  had  no  permanent  residence  and  n^i 
mi t ted  his  journeys  on  account  of  I 
He  would  ride  from  40  to  60  mik. 
read  or  wrote  during  his  journeys  « 
preached  four  or  five  times  a  day.    He 
m  1750  Mrs.  Vazeille,  a  widow  with  £ 
dren,  but  his  habits  of  life,  whidi  he 
attempt  to  accommodate  to  his  wife.  ; 
an  alienation,  and  they  finally  separate 
ley  held  strongly  to  the  principle  of 
though  not  a  believer  in  the  apost 
sion;   and  he  never   fonnalljy  sepa: 
the  Church  of  England.     His  oollccu 
were   published   by  himself   in    1771-! 
volumes.     But  in  these  only  a  ̂ rt  o: 
erary    output    was    included,    his 
being    of    the    most    miscellanei 
including    grammars,    an    E 
biofi;raphies.  manuals  of  histot^,  «      ̂  
which  together  brought  him  in  «•• 
money.    In  1780  he  commenced  a 
Arminian   Magazine,   which   he   \        % 
his  life,  and  which  after  his  deatL  « 
in  the  Methodist  Maaazint. 

Again «it  pre-RevoIutionary  troubles  i 
ira  lie  directed  'A  Calm  Address  to  i 
can  Colonics*  (1775),  *A  Calm  Ai 
Inh.ibitants  of  F.ngland^  (1777)  :     m  ̂  
Address*  (1778).     He  also  wroti: 
which  are  included  in  the  ̂ Poeticai 
John  and  Charli  s  Wesley*   (1868-72). 
Wesley  bicentenary  was  celebrated  in  J 
Coiisuit  the  biographies  by  Hampton 
Coke  and  ̂ foo^e  (1/92) :  Whitehead  O 
Monrc  (182-^25) ;  Snuthev  (1820}.  wi 
by  Coleridf^e  and  *  Remarks*  by  Knok, 
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(1831);  Tyerman  (1870-71);  Rigg 
Green  (1881);  and  Overton  (1891); 

s  *  Journals'  and  ̂ Correspondence,* 
E  which'  are  to  be  found  in  the  various of  his  collected  works,  first  published 

lis  own  editorship  in  1771-74;  Taylor's 
f  and  Methodism>  (1851) ;  Urlin,  *We$- 
ace  in  Church  History >  ( 1870)  ;  a  bibli- 
'  by  Green  (1896) ;  Leger,  A.,  ̂ La  Jeun- 
Wesley>  (Paris  1910)  ;  Eaycs,  G.,  <Let- 
John  Wesley'  (1916)  and  standard  his- of    Methodism.     See    also    Methodist 
iES  OF  THE  WORU). 

SLEY,  Samuel,  English  clergyman 
;t:  b.  Winterborne- Whitchurch,  Elorset- 
7  Dec.  1662;  d.  Epworth,  Lincolnshire, 
il  1735.  He  was  the  father  of  Charles, 
id  Samuel  Wesley,  Jr.  Graduated  /rom 
College,  Oxford,  in  1688,  he  was  or- 
priest  in  1690,  became  rector  of  South 
',  Lincolnshire,  in  that  year,  and  in  1695 
^orth  in  the  same  county.  He  wrote 
)f  Christ:  An  Heroic  Poem^  (1693); 
s's  Hymn  to  the  Creator*  (1778)  ;  and 
orks,  including  the  posthumous  ̂ Disser- 
in  Librum  Jobi>  (1735),  etc.  He  is 

own  by  the  two  hymns  to  be  found  in 
ist  hymn  books,  *  Behold  the  Saviour  of 
d>  and  <0,  Thou,  Who,  When  I  Did 

in.> 
SLBY,  Samuel,  English  hymn-writer, 
the  preceding:  b.  Spitalfields,  London, 
1691 ;  d.  Tiverton,  6  Nov.  1739.  He  was 

aster  of  Bundell's  grammar  school  in 
n,  in  1732^39.  He  did  not  embrace 
ism  with  his  brothers,  and  wrote  of  it 
E reading  delusion.^  He  was  graduated 
rist  Church,  Oxford,  in  1715  and  took 
He  is  best  known  by  his  hymns  in  the 

ist  hymn  book.  Among  the  titles  of  in- 
l  volumes  by  him  were  *  Poems  on  Sev- 
casibns*  (1/36) ;  reprinted  in  1808  and 
nd  <The  Christian  Poet>  (1735).  Con- 
erman,  *Life  and  Times*  (1866). 
SLSYAN  FEMALE  COLLEGE, 
Ga.,  an  institution  of  higher  learning 

nen,  founded  in  1836  as  the  Georgia  Fc- 
>]lege.  It  was  the  world's  first  chartered for  women.     It  offers  courses  leading 
legrces  B.A.  and  B.S.  and  there  are  be- 
conservatory  of  music  and  a  sub-col- 
department.      It    is    under    Methodist 

»ion  and  has  about  500  students. 
5LEYAN  METHODIST  CONNEC- 
OP  AMERICA,  known  commonly  as 
sleyan  Methodist  Church.     See  Meth- 
HURCHES  OF  THE  WoRLa 
; SLEYAN  METHODISTS.  See 
nsM  IN  America. 

SLEYAN  UNIVERSITY,  located  at 
own,  Conn.,  was  established  in  1831 
he  auspices  of  the  Methodist  Episcopal 
being  the  first  educational  institution 

spate  grade  established  by  that  church 
United  States.  The  institution,  how- 
is  no  organic  relation  with  that  church 
charter  provides  that  it  shall  be  abso- 
lon-sectarian.  The  founders  of  the 
ty  were  offered  the  buildings  of 
erican  Literary.  Scientific,  and  Military 
;  if  an  endowment  of  ̂ ,000  were 
the  gift  was  accepted  and  its  condition 

complied  with.  In  1868-78  the  university's material  resources  were  largely  increased  and 
several  new  buildings  erected;  and  in  1903-16 
several  additional  buildings  were  erected  and 
the  endowment  funds  doubled;  in  1919-20  a 
campaign  for  $3,000j000  for  endowment  and 
buildings  was  launched.  Though  fotmded  and 
now  maintained  as  a  colle^  for  young  men^ 
women  students  were  admitted  from  1872  to 
1912.  The  curriculum  was  thoroughly  liberal- 

ized in  1873  and  since  that  date  the  range  and 
number  of  courses  have  been  steadily  extended. 
Thorough  revisions  of  the  curriculum  were 
again  made  in  1907  and  1919.  Under  the  present 
plan  the  university  offers  courses  leading  to  the 
degrees  of  BA.,  Ph.B.  and  B.S.  In  each 
course  requirements  for  generalization,  apply- 

ing in  the  first  two  years,  provide  that  the  stu- 
dent shall  pursue  introductory  courses  in  a  con- 

siderable range  of  departments,  under  specifi- 
cations varying  for  the  several  degprees.  For 

the  work  of  the  last  two  years  a  concentration 
requirement  prescribes  that  the  student  shall 
select  the  major  portion  of  his  studies  in  a 
closely  related  group  of  departments  in  order 
to  acquire  a  considerable  mastery  of  at  least 
one  field  of  study.  Departmental  honor  work 
is  also  provided  to  encourage  still  greater  thor- 

oughness and  to  develop  the  student's  initia- 
tive. Courses  of  graduate  study  are  t)rovided 

leading  to  the  degrees  of  M.A.  and  M.S.  There 
are  two  fellowship  and  58  scholarship  endow- 

ments totaling  nearly  $250,000,  besides  the 
scholarships  esublished  by  the  trustees  for  the 
remission  of  the  tuition  of  students  considered 
worthy  of  such  assistance.  The  students  main- 

tain various  intercollegiate  athletic  teams  be- 
sides carrying  on  a  system  of  intramural  ath- 

letics; the  control  of  athletics  being  vested 
in  an  athletic  council  on  which  faculty,  tmder- 
graduates  and  alumni  are  represented.  They 
also  maintain  a  semi-weekly  paper,  musical, 
dramatic  and  departmental  clubs.  There  are  a 
Commons  Club  and  11  Greek  letter  fraterni- 

ties, which  have  their  own  houses  where  many 
of  the  students  live.  The  university  has  a 
campus  of  more  than  40  acres  on  high  ground 
at  the  western  edge  of  the  city  and  overlook- 

ing the  Connecticut  River.  The  buildings  in- 
clude North  College,  New  Dormitory  and  two 

smaller  buildings  used  as  dormitories;  South 
College,  the  administration  butl<Ung,  and  the 
only  one  surviving  from  the  old  military  acad- 

emy; Memorial  Chapel  in  honor  of  the  stu- 
dents who  gave  their  lives  in  the  Civil  War; 

Rich  Hall,  containing  the  library  (113,000  vol- 
umes, $107,000  endowment  for  book  pur- 
chases) ;  the  Van  Vleck  Observatory,  with  a 

12-inch  equatorial  telescope,  soon  to  be  re- 
placed by  an  18-inch  one;  Scott  Laboratoiy  of 

Physics;  Judd  Hall,  which  houses  a  valuafble 
museum  and  the  other  departments  of  science; 
Willbur  Fisk  Hall,  with  recitation  rooms;  and 
the  Fayerweather  Gymnasium.  Plans  are 
being  prepared  for  the  erection  of  -a  chemistry 
laboratory  in  the  near  future.  The  productive 
endowment  in  1919  was  $2,575,000,  and  the  in- 

come was  $243,000.  In  the  college  year  1919- 
20  the  students  numbered  595  and  the  faculty 
52  in  addition  to  the  president,  William  Arnold 
Shanklin,  LL.D. 

WBSSBL,     v^s'sel,     Johann      (sumamed 
GAN3EF0KT    (Dutch,  (^evort),   Putch  tht<^ 
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lo^nan:  h.  (troninKcn,  \4V)  nr  1420;  d  1489. 
He  passed  thr  latter  pan  of  his  life  in  rrtire- 
mcnt  in  his  native  couniry,  part  of  the  titne  in 
convents.  He  was  a  decided  opponent  of  the 
scholastic  theology  and  in  intimate  relations 
with  some  of  the  prominent  humanists,  as  A^ri- 
cola  and  Hock,  yet  in  his  own  views  leaii<'<l 
strongly  toward  mysticism.  He  regarded  Chris- 

tianity as  something  entirely  spiritual,  con- 
fined to  a  man's  own  heart  and  Ciod.  The 

Scriptures,  according  to  him,  are  the  living 
source  of  all  true  faith;  the  Church  is  based 
upon  a  compact ;  there  is  a  general  priesthood 
of  the  rational  universe;  faith  is  to  be  reposed 
only  in  an  orthodox  pope  and  not  in  cvery 
couiicil;  sin  can  be  forgiven  by  none  but  God; 
excomtnunication  ha<  only  an  external  influ- 

ence; indulgences  refer  only  to  eccleNia>tic;il 
{|cnahies;  the  true  satisfaction  for  sin  is  a 
ife  in  God;  and  purgatory  is  nothing  but  thr 
purifying  influence  of  a  longing  after  God. 
After  his  death  some  of  his  works  wcri- 
burned  as  heretical;  his  *  Farrago  Kerum  Theo- 
logicartmi'  was  published  with  a  preface  by 
Luther  (1522).  The  most  complete  edition  oV 
his  works  is  that  edited  by  Lydius  (1617).  Con- 

sult Muusling,  Xommcntatio  Hist(»rica-Tbci>- 
logica  de  \Vesseli>  (1831);  Ullmann.  <Refor- 
matoren  vor  der  Reformation'   (1847). 

WBSSBX,  wcs'eks,  England,  a  former 
kingdom,  from  the  6ih  to  the  9ih  century,  one 
of  the  most  important  of  the  Saxon  heptarchy. 
and  that  in  which  the  other  kingdoms  were 
ultimately  merged  in  the  reign  of  Egbert  in 

827.  W'essex,  signifying  West  Saxons,  as  an independent  unit  of  the  heptarchy,  occupied  a 
territory  now  comprised  in  I>orset.  Wilts  and 
parts  of   Somerset   and   Hants.     See   Egbert; 

WEST,  Andrew  Fleminf,  American  phi- 
lologist: b.  Allegheny.  Pa..  17  May  1853.  He 

was  graduated  at  Princeton  University  in  1874 
and  from  18^3  he  was  professor  of  Latin  there, 
while  in  1001  he  became  also  dean  of  the 
graduate  school.  He  served  for  many  years 
a»i  chairman  of  the  American  School  for  Clas- 

sical Studies  at  Rome,  Italy;  is  a  mcniluT  of  the 
National  Institute  of  Arts  and  Letters;  and 

in  1901  was  president  of  the  American  Philo- 
logical Association.  He  received  the  degree 

n.I-itt.  from  Oxford  Tniversity  in  1902.  Be- 
sides writing  numerous  articles  on  universitv 

and  classical  education  in  educational  periodr* 
cals  he  edited  Terrence's  *Andria'  and  *Heau- 
tontimoroumenos»  (188^*>  ;  and  <The  Philobi- 
blon  of  Richard  de  Hurv*  (1889);  and  is 
author  of  <A  Life  of  Aluin*  (1902);  <A 
Latin  Grammar*  (1902);  ̂ American  Liberal 
Education'    (1907),  etc. 

WEST,  Benjamin.  American  painter:  b. 
Springfield.  Chester  Gmnty,  Pa.,  10  Oct.  1738; 

d.  London.  11  March  1820.'  After  some  instruc- tion from  William  Williams,  a  Philadelphia 
painter,  and  having  painted  'The  Death  of 
Socrates*  for  a  Kunsmiih.  he  established  him- 

self as  a  portrait  painter  ai  Philadelphia  at  five- 
guineas  per  portrait  and  subsemjently  followed 
the  same  jirufession  in  New  York.  In  July 
1760  he  visited  Rome,  whence  he  proceeded  v* 
Florence.  Rolois'na.  Venice  and  Parma.  Re- 

turning to  Rome,  be  painted  Ximon  and  Iphi- 
genia*  and  'Angelica  and  Midora  '  He  wa^ 
elected  member  of  the  academies  t»f  Florence, 

Bologna  and  Parma,  and,  visiting  Engbnd  in 
1763,  was  so  well  patronised  that  be  dctcmuacd 
to  make  it  his  future  residence..  He  execvted  a 
historical  painting  of  ̂ Agrippiiia  Landing  with 
the    Ashes    of    Germanicus'    for    Urummond. 
archbishop   of    York,   who   introduced   him   to 
(Jeoige  II L     The  king  became  his  steadfast 

patron   and  gave  him   commissions    for   man>- 
years.     In  17/2  he  was  made  historical  painter 
to  the  king,  in  1790  surveyor  of  the  royal  pic- 

tures.    He  was  one  of  four  selected  to  dra» 
up  a  plan  of  the  Royal  Academy,  was  one  of 
the  original  members,  and  there  exhibited  hn 

*  Death  of  (jeneral  \Vol£e>  j^now  in  the  Grosve- nor  gallery,  London)   in  1/71.     In  this  canvas 
West  departed  from  the  custom  of  the  artist^ 
of  the  day  of  giving  the  characters  Greek  or 
Roman  costumes.     Reynolds,  who  had  endeav- 
iired  to  dissuade  him,  later  said.  *I  retract  my 
f>bjcctions.     I  foresee  that  this  picture  will  m*. 
only  become  one  of  the  most  popular,  but  will 
occasion  a  revolution  in  art.*     Uocdclt'is  plair after   this  work  had   the   largest   sale   of   an> 
engraving  of  modern   times.     West  painted  a 
series    of    historical    works    for    Windsor    anil 

ior   the   chapel   a    series   on   the   progress  of 
revealed     religion,    divided    into     tour     sene«.^ 
antediluvian,  patriarchal.  Mosaic  and  prophetic— 
On    the    death    of    Reynolds   in    1792    he    wa^ 
unanimruisly    elected    president    of    the    Rojra 
Academy-.      When    (ioorge    HI    became    insar. 
the  order  for  painting  the  religious  series  wa 
abruptly  recalled  ana  the  pav  stopped.     Wei 
had  finished  28  pictures  and  sketched  the  entir 
series.      He   afterward   painted   a    number   o 
religious  and  historical  pictures  on  very  lar|t« 
canvases.    Among  them  may  be  noticed  'Qin^^ 
Healing  the  Sick*    (in  the  National  Gallcr>  ̂  
the  *  Crucifixion,*  the  'Ascension*  and  'Deat 
on  the  Pale  Horse*    (Penns^'Ivania  Academy^ 
The  *  Battle  of  La  Hogue^  is  among  the  beS'i 
of  his  historical  pieces.     West's  pictures  nun- 
bcred  al)out  4(X).     Thc>'  are  chiefly   of   heroi<~ 
si/e    and    display    much    inventive    power    aii-f 
Kreat  skill  in  composition.    But  they  are  monor- 
onously  reddish -broM'n  in  coloring,  and,  despitr 
their  facility,  lack  spirt)  and  imaginative  value 
His  position  in  early  American  art  has  won  fnr 
him  a  recognition  somewhat  in  excess  of  hi* 
actual  merit.     Consult  Cialt.  *Lifc  and  Studies 
of  Benjamin  West*  (1820) ;  Tuckerman.  «Book 
of  the  Artists*  (1867),  and  various  dictionaries of  art. 

WEST,  lames  Harcoort,  American  pub- 
lisher  and    Unitarian   clergyman:    b.    M^clroit 

Mass..  13  Jan.  18.%.    ITe  was  educated  at  Tufts 
|)ivinity  School,  was  engaged  in  priming  and 
;4s  a  newspaper  corre'ipondent  in  1873-84,  and  in 
]gS4^i>4  was  m!ni««tcr  in  charge  of  various  Uni- 
t.irian  and  Congregational  societies.   He  '*       led 
liie  i\eu'  Idfcii  Mogasint  in  Boston  in- 
was   engaged   as   a  publisher   for   some 
Mis  writiuKS  include  <Holidav  Idlessc  and  i 
Poems'    (1880);   a:plifts  of  Heart  and 
(1887);  *Tlir  Complete  Life>   (l«8R>  ;  'V 
of   (iiK>d  —  Poems   of    Freedom*    (I9Q2)- 
Love  with  lx)ve'  { 1H94) ;  <Life  Verses*  C etc. 

WEST,  Oswald.  American   puMJr 
b    near  Citielt)h,  Ontario,  Canada.  20       y 
I  f«'  \^  as  educated  in  the  public  schools  «ud  ir 
1880  !o  1000  was  clerk  and  pa>'ing  teller  of 
Ladd  and  Bush  Bank  of  Salem^  Ore.    In  lOT 
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he  was  paying  teller  of  the  First  National  Bank 
of  Astoria,  Ore.;  in  1903-07  was  State  land 
agfent  of  Oregon  and  in  1907-10  member  of  the 
Oregon  Railroad  Commission.  He  was  gov- 

ernor of  Oregon  from  1911  to  1915,  restmi- 
ing  his  law  practice  at  Portland.  In  1918  he 
was  Democratic  nominee  for  the  United  States 
Senate,  but  failed  of  election. 

WEST,  Paul,  American  journalist  and  play- 
wright :  b.  Boston,  26  Jan.  1871.  He  graduated 

from  Peckskill  Military  Academy  in  1888  and 
soon  engaged  in  literary  work.  Of  his  musical 
comedies  *Thc  White  Hen*  is  perhaps  the  most 
popular.  He  is  a  prolific  writer  of  songs,  short 
poems,  magazine  articles  and  newspaper  stories. 

The  files  of  Everybody's,  Cosmopolitan  and 
Munsey's  magazines  contain  a  vast  amount  from 
his  pen.  In  1898  he  made  a  permanent  connec- 

tion with  the  New  York  World.  He  wrote 
<The  Love  Waltz, >  <At  the  Waldorf, >  <Bird- 
land,>  <The  Twentieth  Century, >  <The  Song 
Shop,'  'Short  Letters  of  a  Small  Boy,>  etc 

WBSTy  Thomas,  Baron  Delawarr  or  Del- 
aware, English  colonial  governor  of  Virginia: 

b.  9  July  1577 ;  d.  at  sea  off  the  Atlantic  Coast 
of  America,  7  June  1618.  He  was  educated  at 

Queen's  College,  Oxford,  in  1597  was  returned to  Parliament  for  Lymington,  fought  in  the  Low 
Countries  and  in  Ireland,  in  1609  became  a  mem- 

ber of  the  council  of  the  Virginia  Company  and 
in  1610  was  made  first  governor  and  captain- 
general  for  life.  On  10  June  he  arrived  at 
Jamestown,  where  he  soon  restored  order  and 
comparative  prosperity.  He  established  a  post 
at  Riquotau  (now  Hampton),  and  built  two 
forts.  At  the  time  of  his  commg  want  and  mis- 

management had  almost  compelled  the  settle- 
ment to  disperse.  By  June  1611  he  was  again 

in  England,  where  he  printed  a  very  favorable 
report  as  ̂ The  Relation  of  the  Right  Honorable 
the  Lord  De-La- Warre.>  In  March  1618  he  set 
sail  once  more  for  Virginia,  but  he  died  on  the 
voyage.  Consult  Neill,  *The  Early  Settlement 
of  Virginia*  (1878) ;  'Proceedings  of  the  Vir- 

ginia Company^   (Virginia  Hist.  Soc,  1888). 
WEST  (THE)  AS  A  FACTOR  IN 

AMERICAN  POLITICS.  The  great  West 
rather  than  the  Atlantic  Coast  is  the  true 
point  of  view  in  American  history  —  in  which 
the  controlling  influence  of  the  frontier  is  the 
strongest  factor.  The  West  has  been  Amer- 

ica's greatest  problem  —  the  problem  ̂   of  ex- pansion by  winning  a  series  of  frontiers,  the 
last  of  which  marked  the  completion  of  the 
conquest  of  the  continent.  Its  opporttmity  of 
new  lands,  its  presentation  of  new  lessons  and 
duties,  its  training  in  adaptation  to  new  condi- 

tions and  in  the  creation  of  new  institutions  to 
serve  new  needs,  and  its  new  optimistic  visions 
and  ideads,  enabled  Americans  to  achieve  a 
larger  conception  of  American  destiny  and 
democracy.  It  has  been  a  constructive  force  of 
the  hig:hest  significance  in  the  evolution  and 
adaptation  of  political  organs  in  response  to 
dianged  environment.  In  the  face  of  Eastern 
opposition  which  feared  its  influence  might 
control  the  destiny  of  the  republic,  its  forest 
philosophy  became  the  basis  of  a  revised  Amer- 

ican democracv.  James  Bnrce  in  his  <  American 
Commonwealth^  declared  that  *the  West  is  the 
most  American  part  of  America.* 

The  earliest  mfluence  of  the  West  as  a  fac- 
tor in  American  politics  appeared  in  the  *con- 

tests'  of  the  interior  rural  element  of  the  colo- 
nies against  the  older  settlements  nearer  the 

coast,  and  later  reappeared  in  each  political  di- 
vision in  political  contests  of  the  back-country 

frontier  asainst  the  donunating  tidewater  re- 
gions which  long  retained  a  predominant  influ- 
ence in  the  State  governments.  Among  the 

early  illustrations  of  frontier  influence  in  Vir- 
ginia were  Bacon's  rebellion  of  1676  and  the izttr  increase  of  small  farmer  lanohoiders  of 

the  interior  in  the  administration  of  Governor 
Spotswood  by  accessions  of  immigrants  and  in- 

dented servants,  resulting  in  complaints  of  the 
tidewater  planters.  A  later  illustration  was  the 
War  of  the  .Regulation  in  the  back  counties  of 
North^C-arofina- "hi  T771. 

Increasing  in  importance  by  settlements  made 

in  opposition  to  the  king's  proclamation  line, the  western  frontier  became  the  rear  guard  of 
the  Revolution  and  the  advance  guard  of  the 
republic,  influencing  the  negotiations  of  1782-83 
which  established  the  western  boundary  at  the 
Mississippi.  A  large  western  territory,  whose 
ownership  was  a  source  of  both  diplomatic  and 
interstate  controversy,  fortunately  (through 
treaty  and  subsequent  state  cessions)  became 
national  public  domain,  the  first  property  of  the 
new  nation,  constituting  a  common  mterest  and 
the  first  tangible  sign  of  national  unity. 

At  the  close  of  the  Revolution  the  frontier 
conflicts  with  the  east  coast  were  especially 
noticeable  in  western  Pennsylvania,  western  Vir- 

ginia and  in  the  transmontane  territory  of  North 
Carolina  which  after  the  Revolution  demanded 
independent  statehood,  appealing  to  the  record 
of  their  conquest  of  the  wilderness  from  sav* 
agery  to  civilization.  In  Massachusetts  the  con- 

test was  marked  in  the  signiticant  movement 
known  as  Sha/s  Rebellion  of  1<28^  which  awak- 

ened the  apprehension  of  conservative  men  in 
the  constitutional  convention  and  resulted  in  re- 

strictions on  suffrage  which  were  removed  in 
time  only  by  the  development  of  the  interior 
regions. 

In  the  new  constitution  frontier  influence  ap- 
peared in  the  liberal  territorial  relations  and 

eauality  of  statehood  for  western  communities 
whose  desire  for  political  autonomy  had  been 
expressed  in  various  efforts  before  Congress  ob- 

tained fnll  control  of  western  lands  claimed  by 
the  various  tidewater  State  governments. 

Jefferson,  bom  on  the  frontier  region  of  his 
day,  became  the  prophet  of  democracy^  and,  by 
a  series  of  legislative  measures  in  Virginia,  pre- 

pared the  way  for  the  larger  influence  and  domi- 
nance of  the  interior  class  —  which,  however, 

was  only  slowly  attained  by  the  slow  but  steady 
tide  of  settlements  farther  and  farther  toward 
the  interior. 

After  the  Revolution  the  advancing  frontier 
of  transmontane  settlements  marked  the 

growth  of  a  new  and  gfreater  West  more  influ- 
ential in  the  nation's  destiny.  By  1800  the 

trans-Appalachian  region  had  become  the  home 
of  about  one-tenth  of  the  population.  In  die 
decade  before  1800  it  exercised  an  important  in- 

fluence in  foreign  relations  in  connection  with 

the  foreign  plans  to  acquire  control  of  the  Mis- sissippi Valley  and  the  Great  Lakes.  In  the 
decaae  and  a  half  after  1800  it  became  a  more 
powerful  influence,  notably  in  the  purchase  of 
Louisiana  in  1803  and  the  War  of  1812  which 
insured  new  areas  for  advance  in  three  direc- 
tiohs. 
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Under  its  early  vision  of  manifest  destinv  it 
successfully  resisted  the  obstacles  which  checked 
or  restricted  its  advance.  From  its  early  posi- 

tion on  the  Ohio  Valley,  as  the  flying  column  of 
the  nation,  it  served  as  an  entering  wedge  to 
the  possession  of  the  Mississippi  Wiley.  The 
acquisition  of  Louisiana,  dictated  by  frontier 
needs,  marked  the  downfall  of  a  policy  of  strict 
construction  and  furnished  a  new  area  for  na- 

tional legislation.  It  furnished  new  opportuni- 
ties for  the  rise  of  younger  commonwealths 

which  shook  the  older  ones  out  of  their  self- 
centred  life,  and  for  the  rise  of  new  problems 
which  broadened  the  processes  of  nationalisation 
and  greatly  influenced  (questions  of  politics. 

In  turning  the  scale  in  favor  of  the  War  of 
1812  the  West  gave  voice  to  the  newer  nation- 

ality of  the  newer  States.  Meantime,  the^  pos- 
sibilities of  its  great  historic  waterway  furnished 

the  incentive  tor  Fulton's  successful  invention 
of  the  steaml>oat. 

The  steady  increase  of  westward  extension 
and  the  consequent  increase  of  western  ideals. 
I>ctwecn  1800  and  1820,  alarmed  the  establishea 
classes  of  the  I'last  who  —  already  sighting  a 
new  problem  in  the  labor  populations  of  its 
cities  which  began  to  assert  a  determination  to 
share  in  government  —  saw  in  the  democratic 
tendencies,  of  the  newly-created  frontier  States, 
contagious  influences  which  were  already  blow- 

ing from  the  West  to  liberalize  the  more  con- 
servative constitutions  of  the  East. 

In  the  vears  following  the  War  of  1812. 
aided  by  the  revolutionizing  effect  of  steam 
navigation  on  transportation,  and  with  its  prac- 

tical backwoods  ideal  of  democracy,  the  phe- 
nomenal rise  of  the  new  West  was  the  most 

significant  fact  in  American  history.  For  the 
half  decade  after  1815  it  furnished  a  new  State 

each  year,  carr>'inK  the  wedge  of  settlement  up 
the  Missouri  to  its  bend  at  the  junction  with 
Kansas  on  the  edge  of  the  traditional  'Ameri- 

can desert^  where  the  apex  of  the  frontier  lines 
baited  for  almost  three  decades  awaiting  the  ad- 

vance of  the  right  and  left  flanks  which  the  apex 
had  so  far  outdistanced. 

Thus,  by  1820,  the  West  had  nine  States 
whose  achievement  in  the  extension  of  more 
liberal  political  ideas  in  American  democracy  re- 

acted upon  the  older  and  more  conservative 
States  of  the  East,  both  by  example  and  by  ac- 

tual pressure  from  loss  of  population  through 
emigration  resulting  from  the  more  attractive 
conditions  of  political  equality  in  the  West. 

On  its  advancing  frontier  depended  largely 
the  growth  of  nationalism  and  the  evolution  of 
American  political  institutions.  Its  economic 
influences  after  1815  made  it  a  nationalizing 
force  in  the  field  of  domestic  policy,  as  shown 
in  a  series  of  r<»ngressional  legislative  acts 
wbich  increased  the  power  of  the  Federal  gov- 
(Tiiineiit.  Ill  legislative  action  and  in  the  eco- 

nomic and  social  characteristics,  it  stood  in  op- position to  the  sectionalism  of  the  coast.  In 
the  problems  of  internal  development  and  eco- 

nomic ItKislaiion,  in  the  period  between  1815 
and  18(tf).  it  held  the  balance  of  power  and  set 
the  roiirM-  of  national  progress. 

Hv  IS22  ii  had  a  roiigrcssional  voting  power 
which  KiiVi  III  its  interests  and  ideals  a  power- 

ful if  not  a  i'ontrotliiig  voice  in  national  coun- 
cils, and  \\ith  h^  srron^'  naii>malistic  feeling  it 

had  a  self-confidence  untroubled  by  any  doubts 
of  its  capacity   to   rule      Increasingly  reacting 

upon  the  older  sect  ions,  by  its  competition  and 
attraction  for  settlers,  it  gradually  became  a 
dominant  force  upon  the  economic  and  political 
life  of  the  nation.  Its  rising  commerce  and  de- 

mand for  eastern  manufactures  attracted  the 

attention  of  eastern  ports  (New  York,  Philadel- 
phia, Boston  and  otners)  which  entered  a  race 

of  competition  for  control  of  trade  through  de- 
velopment of  State  systems  of  internal  improve- 

ments in  transportation  —  a  rivalr>'  for  access 
to  new  tributary  spheres  of  influence  whose 
latest  phase  appeared  in  railroad  legislation. 

The  result  of  its  influence  was  liberal  con- 
struction of  the  constitution  and  a  larger  na- 

tionality. Its  nationalizing  tendency  trans- 
formed the  democracy  of  Tefferson  into  the  na- 

tional republicanism  of  Monroe  and  later  into 
a  new  democracy  which  marked  the  triumph  of 
the  frontier  as  an  effective  force  in  the  nation. 

Finally  in  1829,  it  elected  to  the  Presidency 
its  o-pical  Scotch-Irish  representative,  Andrew 
Tack  son,  who  had  become  the  hero  of  the  whole 
West  in  the  War  of  1812  and  by  subsequent  In- 

dian fighting,  and  who  especiativ  became  the 
mouthpiece  of  the  Western  popufar  will  in  his 
assaults  upon  the  national  bank  as  an  engine  of 
aristocracy  and  in  his  denunciation  of  nullifica- 

tion in  South  Carolina.  Although  its  trionph 
marked  the  end  of  an  old  era  of  trained  state»- 
men,  and  a  new  era  of  the  Spoils  system  in 
p(»litics  and  of  lax  financial  integrity  (illustrated 
by  wild-cat  banking),  it  prepared  the  way  for 
a  broader  and  better  democrac>'  whose  first 
great  representative  was  the  pioneer  ratl-spliiier. 
Abraham  Lincoln  of  the  old  Northwest. 

From  1816  to  1852,  under  the  principle  of 
the  American  s>'stem,  it  turned  the  scale  in  favor 
of  protective  tariff  bills.  Under  Jackson  its 
characteristic  financial  policy  was  expressed  in 
the  opposition  to  the  United  Stares  Bank, 

Its  persistent  influence  induced  Congress  to 
abandon  its  earlier  policy  of  forbidding  settle- 

ments by  'squatters'*  on  unsur\'eyed  lands  and 
periodically  to  enact  emergency  indemnifying 
pre-emption  acts;  and,  finally,  in  1841,  it  soc- 
ceeded  in  securing  a  general  pre-emption  law  — the  forerunner  of  the  later  Homest^Mi  Act  of 
1862. 

Meantime  through  experience  and  stniok 
the  West  caught  the  vision  of  continental  des- 

tiny. The  call  of  a  farther  West  stimulated  new 
explorations,  resulting  in  continental  trails,  new 
prut>lems  of  long  distance  government  for  Ore- 

gon and  a  new  California,  and  new  Indian  prol^ 

lems. 
In  the  decade  after  1840,  its  advancing  frao- 

tier  influenced  diplomatic  relations  in  regard  ID 
Texas.  Oregon  and  California,  and  bore  a  dose 
I  elation  to  the  political  contests  in  regard  lo 

slaver>'. Fostered  by  the  liberal  Federal  policy  wUd 
sold  land  cheaply  for  ** squatters'  homes  and 
gave  it  freely  to  aid  the  const ructtoo  of  mil 
and  canals,  it  received  new  impetus  Iron  the 
picturesque  and  spectacular  rush  to  Cailifonitt 
V  hich  so  rapidly  grew  to  Statehood  and  precipi- 

tated new  problems  in  American  politics. 
In  IH48  its  political  influence  aided  the  Dca»- 

crat  nomination  of  Cass  for  the  Prcsidcacy. 
and  also  the  nomination  of  Van  Burcn  jby  the 
newly- formed  Free  Soil  party.  In  1860  it  ivT' 
niched  for  the  Presidency  two  candidates «■ 
I  )ougIa$,  whose  support  was  in  the  border  loae. 
and  I^incoln.  whose  strength  was  in  the 
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le.  After  1860.  its  economic  and  political 
continued  to  increase, 
loug^  early  regarded  as  the  child  of  the 
the  Middle  West  of  the  Ohio  Valley  re- 
rith  its  commerce  gradually  diverted  by 
es  and  by  rail  to  the  East,  became  grad- 
ss  dependent  upon  the  South  and  disap- 
the  hopes  of  Calhoun  and  others  who 

1  too  late  to  control  it,  politically  as  well 
mercially,  by  the  construction  of  a  rail- 
cm  Charleston  via  Chattanooga  to  west- 
ninals  at  Cincinnati  and  at  Mobile. 
le  critical  issues  presented  by  the  War  of 
on,  it  and  the  Upper  Northwest  fur- 
the  men  and  the  long  trains  of  provisions 
drove  back  the  three  successive  western 
Confederate  defense,  opened  the  Missis- 

ierced  the  southern  gateway  of  the  Ap- 
in  Vallev  at  Chattanooga  and  drove 

Confeaerates  to  Atlanta.  With  dcter- 
ti  that  the  control  of  the  Mississippi 

!lon^  to  only  one  nation,  it  was  a  power- 
"cc  m  preserving  the  integrity  of  the 
against  the  attacks  of  the  slave-holding 
•acy  —  as  it  had  been  in  shaping  the  de- 
ent  of  the  nation.  Its  operations  were 
rably  aided  by  the  attitude  of  the  Ap- 
in  frontier  region  of  retarded  develop- 
•and  especially  by  the  new  common- 
of  West  Virginia,  a  child  of  the  war, 
jy  keeping  the  Baltimore  and  Ohio  Rail- 
pen  for  troop  transportation  between 
id  West,  was  a  prominent  factor  in  pro- 
Washington  and  in  saving  the  Union, 
eased  Western  political  influence  after 
r  was  partly  due  to  the  leadership  of  re- 
soldiers.  Following  the  victory  of  the 
against  disunion,  new  calls  of  the  far- 
cst  finally  resulted  in  the  construction  of 
railways  with  Federal  aid,  in  a  com- 

liange  of  Indian  policy  (by  the  acts  of 
;-cnforced  by  the  Dawes  ̂ Indian  Land 
!ralty*  Act  of  1887),  and  in  a  Greater 
'hose  territor>'  has  been  formed  into  sclf- 
ng  commonwealths  marking  the  cxtinc- 
t£e  last  frontier. 
vccn  1870  and  1890  the  importance  of 
ist  increased  with  ihc  disappearance  of 
demcss  in  the  rapidly  diminishing  areas 
1  eastward  and  westward  moving  fron- 
hich  finally  merged.  In  the  Granger 
on  of  1873,  a  phase  of  political  discon- 
oking  to  the  government  for  relief,  the 
vas  sustained  by  legal  decisions  which 
d  the  way  for  the  later  Interstate  Com- 
Commission  and  subsequent  extensions 
eral  regulations  of  interstate  commerce, 
r  important  phase  of  Western  influence, 
its  origin  in  a  period  of  dccliniitg  agri- 
l  prices  contemporaneous  with  an  in- 
production  of  silver  mines  of  the 

u  expressed  itself  in  the  Bland- Allison 
Law  of  1878  and  the  Sherman  Silver 
$e  Law  of  1890.  In  the  Populist  move- 
i  later  phase  of  discontent  especially 
mi  in  States  of  the  later  frontier,  the 
xpressed  a  large  faith  in  the  power  of 
ional  government  to  cure  various  evils 
smmcnt  control  or  ownership  of  public 
,  expansion  of  national  currency  and 
ncnt  regulation  of  other  economic  con- 
►f   life   in   the  interest  of   the  common 

1890  its  political  influence  was  increased 

by  a  group  of  six  new  frontier  States  (North 
Dakota,  South  Dakota^  Montana,  Washington, 
Idaho  and  Wyoming)  in  proximity  to  the  new 
railroads  of  the  farther  Northwest,  and  it  espe- 

cially appeared  as  a  factor  in  the  revolutionizing 
of  the  Democratic  party  under  W.  J.  Brvan  in 
the  election  of  1896.  The  failure  of  the  Western 
political  revolution  was  due  in  large  part  to  the 
older  States  of  the  Middle  West  which,  having 
become  adjusted  to  conditions,  had  ceased  to  be 
discontented,  were  no  longer  political  enemies 
of  the  East  and  refused  to  favor  free  silver. 
Later,  in  1912,  after  leading  his  party  to  defeat 
three  times,  Mr.  Br>'an,  as  the  champion  of 
western  interests,  reached  the  height  of  his 
spectacular  party  leadership  in  the  strategy  of tne  Democrat  convention  at  Baltimore  which 
resulted  in  the  nomination  of  Woodrow  Wil- 

son on  a  platform  acceptable  to  the  West.  The 
West  was  thus  the  most  potent  factor  in 
Wilson's  nomination,  and  four  years  later  it 
5cnt  him  to  the  White  House  a  second  time; 
California  was  the  pivotal  State  in  that  election 
and  while  it  returned  Hiram  Johnson,  a  Progres- 

sive Republican,  to  the  Senate,  it  chose  Demo- 
cratic presidential  electors  and  their  votes  gave 

President  Wilson  a  majority  in  the  Electoral 
College.  In  1898,  after  the  extinction  of  the  last 
continental  frontier,  thg  West  found  for  its  ex- 

pansive spirit  new  expression  in  the  over-seas 
expansion  which  marked  America's  maturity  as a  world  power ;  and  later,  with  its  discontent 
relieved  by  a  tide  of  prosperity,  it  exerted  a  new 
national  influence  illustrated  in  the  political  *in- 
surgency^  movement  and  in  the  subsequent 
Progressive  movement  for  direct  popular  gov- 

ernment and  political  control  of  economic  life. 
In  its  latest  development  the  West,  in  the 

face  of  new  conditions,  was  forced  to  abandon 
its  idea  of  individualism  in  favor  of  co-opera- 

tion and  governmental  activity  under  the  power- 
ful arm  of  national  authority  —  which  was  re- 

garded as  necessary  for  the  construction  of  ex- 
I)cnsive  irrigation  works  for  utilization  of  the 
arid  lands,  and  to  protect  public  resources  from 
absorption  by  the  captains  of  industry. 

In  the  recent  World  War,  the  West,  in  spite 
of  its  earlier  indifference  and  its  strongly  anti- 
American  and  pacifist  areas,  was  awakened  by 
the  stirring  speeches  of  Roosevelt  and  President 
Wilson,  and  proved  loyal  to  duty  in  a  great 
cause. 

The  frontier  West  exerted  a  useful  influ- 
ence in  producing  in  American  life  a  renewal 

of  the  principles  of  free  government  upon 
which  the  republic  was  founded,  in  keeping 
alive  the  principles  of  democracy  in  the  midst 
of  great  accumulations  of  wealth,  in  widening 
the  scope  of  the  national  government  in  meet- 

ing popular  needs  for  ̂ public  improvements,*  in. 
determining  a  liberal  public  land  policy  based 
on  the  idea  of  homesteads  for  a  democracy  of 
small  landholders,  in  establishing  systems  of 
free  education  culminating  in  co-educational 
State  universities  and  in  furnishing  a  reason  for 
the  maintenance  of  a  small  defensive  force  of 
national  troops.  It  provided  the  way  to  the 
fortunate  erection  of  logical  and  permanent 
boundaries  of  the  republic  at  the  borders  of  the 
Pacific.  After  the  achievement  of  continental 
occupation  it  continued  the  movement  for  ex- 

tension of  American  influence  by  advocacy  of  a 
vigorous  foreign  policy,  a  revived  merchant 
marine    and    interoceanic    canal.      Its    latent 
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influence  appears  in  the  recent  movements  for 
extension  of  popular  participation  in  f^overn- 
ment  through  direct  primaries,  initiative  and 
referendum  and  woman  suffrage  —  movements 
widely  pNonularizcd  by  the  sympathetic  attitude 
of  President  Roosevelt  who  understood  the 
spirit  of  the  West  hy  a  period  of  residence  and 
by  close  study  of  its  histor>-  and  problems. 
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WBST  ALLIS»  Wis.,  city  in  Milwaukee 
County,  on  the  eastern  outskirts  of  Milwaukee, 
and  on  the  Chicago.  Milwaukee  and  Saint  Paul 
and  the  Chicago  and  Northwestern  railroads. 
Ii  is  an  industrial  sutiurb  of  Milwaukee  and 
manufactures  automoi)ilcs,  trucks,  engines,  ma- 

chinery, steel  castings,  tools  and  woodwork. 
Pop.  6,6*5. 

WEST  BAY  CITY.  Mich.    See  Bay  City. 

WEST  BEND,  Wis.,  citv,  county-scat  of 
Washington  County,  on  the  Milwaukee  River, 
and  on  the  Chicago  and  Northwestern  Railroad, 
about  35  miles  north  of  Milwaukee.  It  is  in  an 

agricultural  and  stock-raising  region.  The  chief 
manufactures  arc  flour,  wagons,  harnesses, 
spokes,  hubs,  aluminum  ware  and  pocket-books. 
It  has  grain  elevator>,  machine  shops,  a  foun- 

dry and  a  creamery.  There  arc  six  churches, 
I)UDlic  and  parish  schools  and  one  bank.  Pop. 
alnjut  2,-162. 

WBST  BERWICK,  Pa.,  borough  in  Co- 
lumbia County,  on  the  Susciuehanna  River,  a 

suburb  of  Berwick,  24  miles  from  Wilkes- 
llarre.  and  on  the  Delaware,  Lackwanna  and 
\\  esiern  Railroad.  There  i*  a  car  and  foundr>' 
p^jint  here.     Pop.  a!»out  5.512. 
WEST  BLOCTON,  Ala.,  town  in  Bibb 

County,  40  miles  .southwc.Nt  of  Birmingham. 
on  the  Louisville  and  Nashville,  the  Mobile  and 
Ohio  and  the  Southern  railroads.  Its  principal 
industries  are  coal  mining  and  lum!>ering.  It 
has  a  saviuHN  bank,  four  public  schools  and 
municipal  watcr>vorks.  The  value  of  its  tax- 

able property  is  $500,000.  The  receipts  and 
expenses  average  $6,(XX)  annually.  The  govern- 

ment i«  vested  in  a  tx>ard  of  aldermen.  Pop. 
4.0U0 

WEST  BROMWICH,  brumlch.  England,  a 
manufacturing  town  in  Staffordshire,  bctweci 
Wednesbury  and  Birmingham.  The  principal 
buildings  include  the  town-hall  with  a  massive 
tower ;  a  number  of  fine  modem  churches ;  sev- 

eral chapels  of  <liffercnt  denominations;  public 
schools;  an  institute,  art  and  technical  schools. 
a  free  library  and  a  hospital.  There  is  a  fine 
public  park.  West  Bromwich  has  a  diare  in 
the  mining  and  manufacturing  industries  of  this 
busy  district  and  has  grown  largely  of  late 
years,  carrying  on  the  manufacture  of  iron 
goods  of  various  kinds,  smelting,  brass- found- 

ing, etc.  It  was  an  imponant  centre  of  arms 
manufacture  during  the  World  War.  Pop. 
70,000. 

WBST  CHBSTBR,  Pa.,  borough,  coimty- 
scat  of   Chester  County,   on   the   Wilmington 
and  Baltimore  and  the  Philadelphia  railroads. 
about  27  miles  west  of   PhiladelpUa.    It  was 
originally  called  Turk's  Head,  but  in  liW  the 
i'ounty  was  divided  and  the  name  was  changed 
to  West  Chester  when  it  was  made  the  county- 
>eat.  The  new  county  was  called  Delaware,  bat 
it  retained  the  old  county-scat,  Chester.    West 
Chester  has  a  number  of  manufacturing  estab> 
lishments,  among  which  are  carriage  factories, 
creameries,  gas  engine  works,  sash   and  door 
factories   and   manufactories   of   hosiery,   um- 
brcila  tags  and  wood  products.    The  principal 
public  buildings  are  the  Chester  County  Hospital, 
the  county  courthouse,  prison,  theatres,  a  large 
convent  and  the  municipal  buildings.    Marshal 
square   contains  a   soldiers*  monimient   and  a 
handsome    fountain.    The   educational    insuta- 
tions  are  a  State  normal  school.  Villa  Maria 

Academy,  Friends*  Select  School,  The  Darling- ton Seminary,  West  Chester  Business  CoUesr. 
a  public  high  school  established  in  1865.  pnbfcc 
and  parish  schools,  a  public  libra O'.  a  law  hbrary 
and    three    school    libraries.    There   are   dghi 
banks  and  a  dailv  newspaper.     Pop  14JX)QL 
WEST  FARNHAM,  Canada.  See  Fau- HAM. 

WEST  FLORIDA,  that  part  of  the  Englirfi 
po<(sessions  in  Florida  in  1763  west  of  ibe 
.\palachicola  River,  iKmnded  on  the  west  b« 
l.ake  Pontchartrain,  the  Mississippi  and  Lake 
Nfaurepas  and  on  the  north  by  the  31  st  parallel 
of  latitude.  In  1763  it  was  made  into  a  sefs- 
rate  administration  district.  The  governor  M 
the  power  of  convening  general  assembliev 
Laws  were  made  by  the  governor  with  iIk 
:>.ppr<ival  of  an  advisor)'  council  and  the  go* 
eral  assembly.  During  the  Revolntionafy  war 
West  Florida  sided  with  the  British  Crows: 
ill  1780  it  was  attacked  by  the  Spaniards  and 
by  1782  the  British  were  driven  out.  By  fk 
Treat>'  of  1783,  in  which  England  acknovl* 
('dv;ed  the  independence  of  the  L^nited  Stilci 
Spain  was  permitted  to  retain  Florida  bat  a 
secret  clause  of  the  treaty  made  the  soothem 
boundary  of  the  United  States  the  31  st  paraOtl 
instead  of  the  line  32*  28*  as  had  been  bati 
in  February  1764.  Spain  refused  to  evacnalr 
the  portion  between  the  two  lines  and  a  bitter 
dispute  followed  with  the  United  States  vUck 
nearly  resulted  in  hostilities.  Final^  Piacfc* 
ney  succeeded  in  negotiating  a  treaty  by  ibe 
term^  of  which  the  31st  parallel  was  acknoi^ 
edged  as  the  boundar>'  ot  West  Florida*  whik 
the  United  States  assumed  all  claiiM  ̂ gvn^ 
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by  citizens  of  Georgia  for  spoliation,  etc. 
f  disaereement  with  Spain  developed  in 
rhen  the  United  States  claimed  that  part 
St  Florida  west  of  the  Perdido  River  as 
£  the  Louisiana  Territory  which  it  had 
mrchased  from  France.  The  dispute 
<1  on  until  in  1810  the  part  of  West 
%  between  the  Perdido  and  the  Missis- 
leclared  its  independence  of  Spain  and 
5  the  Republic  of  West  Florida.  This 
3om  State  was  seized  by  the  United  States 
w  and  order  were  restored  to  the  dis- 
[  region.  The  part  west  of  Pearl  River 
•  part  of  the  Territory  of  Orleans.  In 
/est  Florida  was  added  to  Louisiana  and 
rt  between  the  Perdido  and  Pearl  riv- 
is  annexed  to  the  Territory  of  Missis- 
In  1812  English  troops  had  their  base 
Floridas  in  their  operations  against  the 
[  States.  Jackson  drove  them  out  in 
jid  took  Pensacola.  During  the  Semi- 
Var,  Tackson  again  occupied  a  part  of 
Florida.  The  province  was  administered 
ited  States  officials  appointed  by  Jack- 
itil  1819  when  it  was  returned  to  Spain. 
9-21  negotiations  for  the  purchase  of 
were  undertaken  by  the  government  of 

.Mted  States.  On  17  July  1821  Spain 
all  her  claims  to  the  United  States  and 
2  the  portion  of  West  Florida  east  of 
rdido  was  incorporated  in  the  Territory 

irida.  Consult  Fairbanks,  G.  R..  'His- 
f  Florida>  (1871);  Fuller.  H.  B.,  <Pur- 
Df  Florida>  (1906);  Green.  E.  L..  <His- 
f  Florida  >    (1898). 
EST    HAMMOND,    111.,   city   in    Cook 
\  on  the  Calumet  River,  a  southeastern 
of   Chicago.    It  has  a  hospital   and  a 

:hool  and  there  are  glue  factories.    Pop. 

IT  HARTFORD,  Conn.,  town  in  Hart- 
.uunty,  on  the  southwestern  outskirts  of 

»rd.  It  has  an  orphanage,  an  old  people's a  high  school  and  two  parks.  The  Mount 
Seminary  is  situated  here,  as  is  the 

Augustine   Normal   School.    The  public 
is  a  memorial  to  Noah  Webster,  who 

►rn  here.  The  town  is  a  shipping  centre 
'.  surrounding  district,  which  is  interested 
icco  culture,  dair>'ing  and  truck  garden- 
op.  4,808. 

£ST  HAVEN,  Conn^  village  and  former 
h  in  New  Haven  County,  now  a  part 
inge  township;  it  is  situated  on  Long 
Sound  and  New  Haven  Harbor,  on  the 
estem  limits  of  New  Haven  and  on  the 
fork,  New  Haven  and  Hartford  Rail- 
It  is  principally  a  residential  town,  has 
school,  two  sanitoria,  the  county  hospital 

phan  asylum,  an  inebriates*  home  and lorence  Crittenden  Home.  There  are 
ictures  of  automobiles,  safes  and  fertili- 
*op.  8,543. 

T  HAZLBTON,  Pa.,  borough  in  Lu- 
.^^unty,  a  suburb  of  Hazlcton,  22  miles 
est  of  Wilkes-Barre,  on  the  Pennsyl- 
Railroad  and  on  the  Wilkes-Barre  and 
3n  Electric  Railroad.  Its  chief  industry 
oundry.  There  are  coal  mines  in  the 
\    Pop.  4,715. 

WBST  HOBOKSN,  N.  J.,  town  in  Hudson 
County,  enjoying  the  distinction  of  being  the 
largest  community  under  town  government  in 
the  United  States,  adjoining  Hoboken  and  Jer- 

sey City,  about  one  mile  from  the  Hoboken 
ferry  on  the  Hudson  River.  It  is  on  elevated 
land  which  rises  somewhat  abruptly  from  the 
land  along  the  river  at  Hoboken.  It  is  a  resi- 

dence place  for  workers  in  New  Jersey  and 
New  York  City,  and  has  considerable  local 
manufacturing,  especially  silk-mills,  embroidery 
>vorks,  rubber  and  feather  works.  In  1918  the 
town  had  250  manufacturing  establishments, 
which  were  capitalized  for  about  $6,000,000, 
the  silk  factories  alone  being  capitalized  for 
$4,000,000.  The  yearly  production  is  estimated 
as  $7,000,000.  The  principal  public  buildings 
are  Saint  Michael's  Monasteiy  (Passionist Fathers)  and  the  Dominican  Convent.  The 
educational  institutions  are  a  theological  school 
at  the  monastery  for  their  own  members,  a 
high  school  established  in  1897,  public  elemen- 

tary schools  and  two  large  parish  schools. 
There  are  prosperous  banks  and  two  news- 

papers.  Pop.  38,776. 

WBST  HOMBSTEAD,  Pa.,  borough  in 
Allegheny  County,  on  the  south  bank  of  the 
Monongsuiela  River,  a  suburb  of  Homestead, 
opposite  the  eastern  portion  of  Pittsburgh  and 
on  the  Baltimore  and  Ohio  Railroad.  There 
are  steel-mills,  brickworks  and  manufactories 
of  machinery,  axles  and  car  wheels.  Pop.  3,(X19, 

WEST  HOUGHTON,  h6't6n,  England,  a 
township  in  Lancashire,  five  miles  west-south- 

west of  Bolton,  with  manufactures  of  silk  and 
cotton  and  coal-mining. 

WBST  INDIA  ISLANDS  or  WBST 

INDIES.  The  archipelago  that  includes  the 
Great  and  Lesser  Antilles  and  the  Bahamas  has 
a  total  land  area  of  bout  92,000  square  miles  — 
more  than  twice  the  size  of  Pennsylvania;  the 
islands  are,  however,  dispersed  far  and  wide  over 
a  region  continental  in  size,  which  extends  from 

lat.  10"  N.  to  28"  N.  and  from  long.  58**  W. 
beyond  85*  W.  For  the  geographical  subdivi- 

sions of  the  main  groups,  sec  Antilles  and 
Bahamas;  for  the  geologic  relations  of  some 
of  them  to  the  mainland  portions  of  the  Antil- 
Ican  continent,  see  Centkal  America  and  Ca- 

ribbean Sea  ;  and  for  the  characteristic  features 
of  the  Great  Antilles  see  the  separate  articles 
Cuba,  etc. 

To  pass  from  a  western  to  an  eastern  point 
in  this  archipelago,  one  may  be  obliged  to  sail 
about  2,000  miles;  and  to  pass  from  its  north- 

ernmost to  its  southernmost  island  one  must 
sail  more  than  1,500  miles.  This  wide  disper* 
sion  is  the  fact  which  should  be  first  noted. 
The  next  step  is  to  realize  fully  the  disjunctive 
political  conditions,  the  results  of  the  distribu- 

tion of  the  islands  among  a  number  of  compet- 
ing nations.  Let  us  now  consider  the  political 

subdivisions.  The  British  possessions  are :  The 
Bahamas,  including  20  inhabited  and  many 
desert  islands;  Jamaica,  with  Turks  and  Caicos 
li^lands,  etc.;  Windward  Islands,  including 
Grenada  (the  governor's  residence).  Saint 
Lucia,  Saint  Vincent  and  the  Grenadines  j  Bar- 

bados, east  of  the  Windward  Islands;  Tnnidad 
and  Tohago,  near  the  South  American  coast; 
and  the  Leeward  Islands,  comprising  Antigua 
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(with  Barbuda  and  RcdomU),  the  Virgin 
Islands,  Saint  Kitts  (Saint  Christopher),  Nevis, 
Anguilla,  Dominica  and  Moutserrat  The  total 
area  of  the  British  West  India  islands  is  12,631 
square  miles  (4,431  in  Jamaica  and  its  dejpendcnt 
smaller  islands).  The  exchange  of  ratincations 
of  a  treaty  between  Denmark  and  the  United 
States  on  17  January  1917  had  the  effect  of 
transferring  to  the  latter  the  small  islands  of 
Saint  Thomas,  Saint  Croix  or  Santa  Cruz  and 
Saint  John,  with  a  total  area  of  139  square 
miles  and  a  toul  population  of  about  2/,000. 
The  amount  paid  bv  the  United  States  for  these 
Danish  islands  (the  possession  of  which  in- 

sures substantial  control  of  the  Virgin  Passage 
through  the  Lesser  Antilles)  was  $25.CXX),000. 
French  possessions  are  Guadeloupe  and  its  de- 
pendenaes.  and  Martinique,  their  total  area 
being  about  1,073  square  miles  and  total  popu- 

lation about  406,430,  combined  exports  about 
$9,400,000  and  imports  al)oui  $8,300.00a  A 
French  and  Dutch  possession  is  the  island  of 
Saint  Martin,  38  square  miles  in  area,  of  which 
it  has  been  well  said:  ̂ Thc  political  complex- 

ion of  Saint  Martin  is  peculiar.  Seventeen 
square  miles  of  the  northern  section  belong  to 
France  and  the  rest  to  Holland,  while  the  set- 

tlers, largely  blacks,  are  prindpally  British,  who 
outnumber  both  the  Dutch  and  French.  About 
3,000  of  the  inhabitants  arc  in  the  French  por- 

tion of  the  island,  and  5,000  in  the  Dutch* 
(Hill's  Cuba  and  Porto  Rico,  etc.)  ;  further- 

more, *each  maintains  an  administrative  force 
as  large  as  that  of  the  State  of  Texas.*  The 
Dutch  possessions  —  fragments  on  opposite 
sides  of  the  Caribbean  Sea  —  are  the  islands  of 
Curasao,  Aruba,  Bonaire  or  Bucn  Ayre,  Saint 
Eustache,  Saba  and  part  of  Saint  Martin,  as 
just  stated.  Veneiuclan  possessions  are  some  of 
the  islands^  not  appropriated  by  the  English  or 
Dutch,  in  the  east-and-west  line  between  Trini- 

dad and  the  Gulf  of  Maracaibo.  The  list  is 
completed  by  adding  Culia  and  the  Isle  of 
Pines,  a  republic,  subject  in  certain  matters  to 
the  control  of  the  United  States:  Porto  Rico, 
with  the  small  neighboring  islands,  a  possession 
of  the  United  States;  and  Santo  Domingo,  or 

Haiti,  with  adjacent  small  islands.  Mr.  Hill's 
observation  in  1896  was  that,  *As  we  sail 
down  the  eastern  islands,  hardly  a  score  in 
number  ...  we  find  five  foreign  flags  and 
no  less  than  a  dozen  distinct  colonial  govern- 

ments .  .  .  with  no  shadow  of  federation 
between  them,  or  even  co-operation  of  any 
kind.*  For  example,  Dominica,  though  lying 
between  Guadcluupe  and  Martinique,  and  with- 

in sight  of  lK>th,  is  commercially  farther  from 
them  than  from  England,  because  it  is  cut  off 
from  the  French  ncighliors  by  tariff  and  quar- 

antine laws. 
Edwards,  in  his  history  of  the  British  West 

Indies,  says  that  the  "state  of  the  population* in  the  islands  which  he  descrilHrd  in  1791  was  as 
follow!»:  Whiles.  65..M)5.  and  blacks,  455.684. 
The  proportion  of  Caucasians  has  decreased 
owin^  1(1  causes  mentioned  in  the  articles 

JAMAICA,  eti*.  The  priiicipa)  attraction  of  these islands  for  ininii^ants  from  Great  Britain  and 
v^hite  rcMdenls  (what  there  was  left  of  it  after 
the  manumission  of  the  slaves  which  was  com- 

pleted in  1838)  ceased  when  the  cane-sugar  in- 
dustry became  unprofitable.  To  speak  of  this 

as  a  new  or  temporary  crisis  is  absurd :  it  is  an 

old  story.  Anthony  Trollope,  when  he  wnHc 
ot  *The  West  Indies  and  the  Spaniih  Masa' 
in  1859,  said:  "That  Jamaica  was  a  land  of 
wealth,  rivahng  the  East  in  its  means  of  riches, 
nay,  exceeding  it  as  a  market  for  capital,  as  a 
place  in  which  money  might  be  turned ;  and  that 
It  now  is  a  spot  on  the  earth  ahnosi  more  pov- 

erty-stricken than  any  other  —  so  mnch  i» 
known  almost  to  all  men.*  Now,  such  distrcu. 
long-endured  and  notorious,  has  more  or  less 
discouraged  immigration,  commerce  and  other 
influences  that  make  for  uniformity  in  poptila- 

tion,  manners  and  usages.  Mr.  Hill's  assertion 
that  "each  of  these  islands  is  breeding  a  dif- 

ferent species  of  mankind*  may  seem  at  first 
view  rather  extravaj^ant ;  but  when  we  reflect 
that  geography,  politics  and  poverty  combine  to 
isolate  and  segregate  those  communities,  we 
shall  regard  the  following  statements  as  decid- 

edly moderate:  *The  West  Indian  people  rcp> 
resent  many  original  stocks,  which  have  de- 

veloped variations  of  habits  and  customs  in 
their  New  World  en\'ironment  They  are  prac- 

tically divisible  into  three  great  races,  the  white. 
colored  and  black,  modified  bv  Spanish.  Ei^isli 
and  French  civiHzations.*  The  influence  of  the 
aboriginal  stock  should  by  no  means  be  over- 

looked (see  Cartb.  Forro  Rico.  Cuba,  etc), nor 
can  we  regard  that  of  the  Dutch  ana  Danes  as 
a  negligible  quantity.  Mr.  Hill  writes:  Mn 
the  countries  in  which  the  French  race  habit  has 
been  implanted,  Haiti,  Martinique  and  Guade- 

loupe, there  has  resulted  a  more  complete  cUm- 
ination  of  the  Caucasian  type  than  in  cither  the 
English  or  (until  1898)  Spanish  islands.  .  .  . 
The  black  races  of  the  West  Indies  and  their 
habits  arc  most  interesting  studies.  Gathered 
as  they  were  from  numerous  tribes  of  Africi. 
and  settled  upon  the  different  islands,  they 
naturally  show  not  only  differences  in  inherited 
?ualities,  but  in  those  habits  acquired  from  dif- ercnt  masters  for  which  the  African  is  noted 
Thus  there  are  English,  French,  Spanish,  Irish. 
Scotch  and  Dutch  negroes  in  the  varioe^ 
islands.^  Again,  differences  in  topogiaphf, 
soils,  flora  and  climate,  which,  as  we  nave  nidi 
require  separate  studies,  have  been  summarised 
most  intelligently  bv  jyfr.  Hill,  who  wriici: 
*  These  islands,  far  from  being  aKke  in  natml 
features  and  economic  possibilities^  prcscsi 
great  extremes.  Some  are  low.  flat  rocfci 
barely  peeping  above  the  sea;  others  jpcvMk 
peaks  rising  straight  to  the  clouds,  which  per- 

petually envelop  their  summits;  others  are  coa- 
binations  of  flat  and  rugose  t>'pes.  Sonc  piC- 
sent  every  feature  uf  relief  configuratioD  ihit 
can  be  found  within  a  continental  area^-OMM^ 
tains,  plains,  valleys,  lakis:  some  are  made  sy 
entirely  of  glaring  wjhitc  coral  sand  or  red 
I  nek;  others  arc  entirely  composed  of  Mack 
volcanic  rock,  and  still  others  are  a  combiaallOB 
of  many  kinds  of  rocks.  Many  are  as  arid  tf 
a  western  desert  and  void  of  running  strcaoH, 
and  others  have  a  most  fertile  soil^  cut  bf  a 
hundred  picturesque  streams  of  li\ing  wafer, 
and  bathed  in  perpetual  miM  and  daily  rainM 
Some  are  bordered  onlv  with  the  fringifliy  nh- 
water  plants  or  covered  with  thorny  coriaccoai 
vegetation ;  others  arc  a  tangled  mass  of  PbIml 
ferns  and  thousands  of  delicate,  mninurc  hiiiiC 
f>lants  which  overwhelm  the  beholder  with 
nxuriancc     and     color     Some     are 
human  habitants;  others  are  amonn  the 
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populated  portions  of  the  world*  (for 
e,  Barbados:  1,120  to  the  square  mile). 
Uverse  configuration  produces  climatic 
CCS,  and  each  kind  of  rock  weathers  into 
liar  soil.     ...    Some  of  these  islands, 
1  possibilities  of  a  diversified  agriculture 
^enic  condition,  are  adapted  to  higher 
4on,  and  others,  either  through  sterility 
:edness  of  relief,  are  capa!)lc  of  support- 
y  inferior  raccs.*^  The  total  number  of 
uits  is  approximately  6,000,000. 
ranic  eruptions  are  fortunately  confined 
unique  and  Saint  Vincent,  although  we 
krly  everywhere  in  the  Lesser  Antilles 
es  of  the  activity  of  mighty  volcanic 
in  times  ,not  vastly  remote,  geologically 
g — for  the  submerged  Antillean  con- 
s  fairly  bordered  with  these  much  later 
bat  form  the  eastern  volcanic  chain. 
climate  is  not  only  very  agreeable  in  the 
months  but  also  decidedly  healthful,  and 
ly    parts   of    the   archipelago,    especially 
the  northern  part,  it  deserves  such  com- 
ion  at  all  seasons.  The  rainy  half-year 
as  a  rule,  in  June  and  (with  an  interval 
ring  weather  about  August  or  Septem- 
ctends  to  the  end  of  December.  From 
f  to  June,  then,  almost  ideal  conditions 
shine  and  cool  breezes  prevail  in  the 
n  and  central  islands  as  well  as  the 
n.  The  northeast  trade-winds  are  most 
it  in  their  ministrations  to  comfort  and 
during  January,  February  and  Marcli; 

t.  September  and  October,  on  the 
••ud,  there  are  occasional  hurricanes  — 
nes  of  great  violence. 
toi7. —  The  history  of  tlie  West  Indies 
2  October  1492.  The  royal  standard  of 
was  then  unfurled  on  an  island  known 
natives  as  Guanahani,  but  named  by 

ms,  very  gratefully,  San  Salvador.    Sir 
Blake  and  others  have  succeeded  in 

ring  the  scene  of  this  first  landfall  as 

5*s,  the  only  West  Indian  island  which 
■y  •minute  particulars^  answers  the  de- 
n  (by  the  discoverer  himself)  of  San 
>r  or  Guanahani.  Greatest  periods  and 
in  West  Indian  history  are  those  and 
;  these:  The  period  of  Elizabethan  ad- 
»us  seamen  whose  achievements  in  these 
helped  to  immortalize  the  names  of 

,  Drake  and  Walter  Raleigh  and  John 
is;  the  period  of  the  buccaneers  and  of 
Morgan;  that  most  important,  decisive 
I  for  British  naval  and  colonial  entcr- 

todney's  brilliant  success  in  the  engagc- 
'ith  the  French  fleet  under  do  Grasse  in 
he  period  or  episode,  of  Nelson,  ®who 
lis  bride  in  Nevis,**  writes  Aspinall,  *and, 
Victory,  the  very  ship  that  now  lies 

lly  in  Portsmouth  harbor,  pursued  Ville- 
to   the  West   Indies  and  back,  a  fitting 
to  the  battle  of  Trafalgar*;  the  period 
manumission  of  the  slaves,  which  was 
d,  in  the  British  West  Indies,  by  long 
if  financial  distress  !>ravely  met   (about 
to  the  end  of  the  century)  ;  and  finally 
iod  characterized  by  that  radical  im- 
cnt  in  the  conditions  of  agricultural  in- 
;  and  foreign  trade  which  we  observe 
.tisfaction  to-day.    The  author  of  "Ca- 
Interests  of  the  United  States®  (sec 

raphy)    says:   •With  European  colonies 

in  the  West  Indies,  the  development  of  our 
trade  relations  is  hampered  by  a  number  of 
causes.  .  .  .  Lack  of  transportation  lines 
hinders  exchange  with  some  of  the  colonies. 
The  subsidized  steamship  line  between  the  Brit- 

ish West  Indian  ports  and  Canada  drains  off 
some  of  their  trade  in  that  direction.  The 
preferential  tariff  in  force  since  1913  affects 
our  trade  adversely.  The  policy  of  France, 
also,  is  to  shape  her  tariffs  in  the  West  Indies 
to  shut  out  the  sending  of  colonial  goods  to 
foreign  countries  and  to  insure  the  home  inar- 
ket  a  monopoly  of  imports  where  possible. 
Banking  houses,  especially  when  they  have 
government  connections,  may  be  used  to  make 
the  trade  run  on  national  lines.  The  banks  in 
the  French  West  Indies,  it  is  reported,  charge 
3  per  cent  in  addition  to  the  regular  rate  of 
exchange  on  all  payments  made  through  New 
York.  In  some  of  the  colonies  branches  of 
commercial  houses  in  the  home  country  are  es- 

tablished. They  buy  only  for  their  principals. 
Furthermore  there  is  a  French  reciprocity 
treaty  with  Haiti  which  operates  to  their  ad- 

vantage. Beside  these  efforts  on  the  part  of 
other  governments  or  their  nationals  to  pro- 

mote their  foreign  commerce,  our  foreign  trade 

is,  of  course,  affected  by  our  tariff."  In  causes 
such  as  these  must  be  sought  the  explanation  of 
the  circumstance  that  the  commerce  of  the 

United  States  expands  less  readily  in  the  Euro- 
pean dependencies  than  in  the  Latin  American 

republics  of  the  West  Indies.  The  increase 
noted  in  exports  from  the  United  States  to 
the  British  West  Indies  during  the  period 
1902-14  was  36  per  cent;  to  the  Dutth  West 
Indies  43  per  centj  to  the  French  West  Indies 
23  per  cent.  The  increases  in  the  imports  into 
the  United  States  during  the  same  period  were : 
From  the  British  West  Indies  27  per  cent ;  from 
the  Dutch  West  Indies  147  per  cent;  from  the 
French  West  Indies  175  per  cent.  A  fact  not 
to  be  overlooked  in  this  connection  is  that  the 
British  West  Indies  are  as  a  reward  of  per- 

severance, with  courage  and  enterprise,  in  the 
face  of  adverse  circumstances,  recovering  from 
the  long  period  of  depression  to  which  we  have 
referred.  Sir  Charles  Lucas,  head  of  the  West 
Indian  Department  of  the  British  Colonial 
Office,  has  said  that  while  the  19th  century  had 
v/itnessed  their  distress  the  20th  would  be  the 
century  of  their  regeneration ;  an<}  Mr.  Asquith 
has  given  high  authority  to  the  statement  that 
the^  have  grown  to  be  independent  of  financial 
assistance  from  Imperial  funds.  The  financial 
situation,  the  natural  resources,  foreign  com- 

merce, etc.,  of  the  Greater  Antilles  are  sub- 
jects of  special  studies  in  the  articles  Cuba, 

Dominican  Republc,  Haiti,  Jamaica  and 
Porto  Rico. 
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WEST  INDIA  TRADE.  1783-1833.  When 
the  United  States  of  America  declared  and 
won  their  independence  .they  lost  simultane- 

ously the  unrestricted  trade  with  those  islands 
in  the  Antilles  which  were  under  the  British 
flag.  The  Treaty  of  1783  made  no  provi- 

sions for  the  commerce  of  this  region  and 
in  the  same  year  trade  into  and  out  of  the 
British  West  Indies  was  restricted  to  British 
vessels  by  Orders  in  Council.  In  1814  efforts 
were  made  in  the  United  States  to  secure  a 
part  of  this  trade  through  a  modification  of 
the  British  restrictions;  nothing  came  of  these 

efl'orts  and  in  1818  Congress  retaliated  by  clos- ing American  ports  to  British  ships  from  the 
West  Indies.  A  few  years  later,  in  1822.  the 
English  Parliament  modified  the  restrictions, 
but  placed  a  differential  duty  in  favor  of  Brit- 

ish products.  The  policy  of  retaliation  was 
again  resorted  to  in  order  to  have  American 
goods  placed  on  the  same  footing  as  British 
goods.  Smuggling  was  resorted  to  and  a  diplo- 
.matic  deadlock  ensued.  In  1830  the  retaliatory 
laws  of  the  United  States  were  repealed  and 
British  vessels  were  thereafter  aumitted  on 
the  same  terms  as  American  vessels  clearing 
from  the  same  ports.  Britain  thereupon 
granted  reciprocal  privileges.  Consult  Moore, 
J.  B.,  *  American  Diplomacy*   (1905). 

WEST  MINNEAPOLIS,  Minn.,  village  in 
Hennepin  County,  on  the  southwestern  limits  of 
Minneapolis.  There  an*  manufactories  of  sewer 
pipes,  rfircshing  machiner>'  and  steel  springs. 
Pop.  3.022. 

WEST  NEWTON.  Pa.,  borough  in  West- 
moreland County  on  Youghiogheny  River,  30 

miles  southeast  of  Pittsburgh  on  the  Pittsburgh 
and  Lake  Erie  and  the  Baltimore  and  Ohio 
railroads.  Its  principal  industries  include  the 
manufacture    of    lioilers    and    radiators.     Pop. 

WEST  NEW  YORK.  N.  J.,  town  in  Hud- 
•«on  County,  on  the  Hud'^on  River,  north  of 
Wrehawken  and  connected  with  New  York  l>y 
a  ferry  to  42d  street.  It  has  a  water  front  one 
mile  in  lenKth  and  has  docks  and  grain  eleva- 

tors. It  is  chiefly  an  industrial  community,  and 
manufacture  include  pianos,  silks,  textiles.  nil>- 
ber  goods,  cottonseed  oil.  sugar,  buttons,  braid 
and  other  products,     pop.  22.943. 

WEST  ORANGE.  N  ;..  town  in  Essex 
County.  13  miles  west  of  New  York  and  five 
miles  northwest  nf  Newark,  on  the  Erie  Rail- 

road. It  is  built  at  the  ba»c  and  on  the  >lopC'« 
of  Orange  Mountain,  and  has  fine  parks  and 
many  l>eautiful  re.sidences.  Eagle  Rock,  with 
its  elevation  of  650  feet,  affords  a  splendid 
view.  There  are  manufactures  of  phonographt. 
felt  hats,  lawn  mowers  and  other  articles,  ihe 
place  was  or^nized  as  a  township  under  the 
name  of  Fairmount  in  1862.  was  renamed 
West  Orange  in  1863.  and  was  incorporated  as 
a  town  in  1890.    Pop.  13.610. 

WEST  PARK,  Ohio,  village  in  Cuyahoga 
County,  on  the  outskirts  of  Cleveland  and  on 
the  Lake  shore  and  Michigan  Southern  and 
the  Cleveland,  Cincinnati.  Chicago  and  Saint 
Ix>uis  railroads.  It  is  a  residential  sutmrb  of 
Cleveland.    Pop.  3,179. 

WEST  PITTSTON,  Pa.,  borough  in  Lu- 
zerne County,  on  the  Susquehanna  River,  and 

on  the  Delaware  Lackawanna  and  Western 

Railroad,  opposite  Pittston.  Two  bridges  span 
the  river  and  connect  the  tiorough  with  the  city. 
It  is  mainly  a  residential  liorough.  many  of  the 
men  who  do  business  in  Pittston  (q.v.>  hare 
their  homes  in  West  Pittston.   Pop  about  6jML 

WEST  PLAINS.  Mo.,  city,  county-seat  o: 
liowell  Count  v.  on  the  Saint  Louis  and  San 
Francisco  Railroad,  af)out  125  miles  south  of 
Jefferson  City.  It  is  the  centre  and  shipping 
point  of  a  region  where  there  are  farming,  tniit- 
(irowinc:  and  lumbering  interests.  Large  quan- 

tities of  apples,  grapes,  dairy  and  farm  and 
lumber  products  are  freighted  from  thi« 
localitv.  There  are  two  State  banks,  one  daily 
and  tour  weekly  newspapers.  The  city  has 
rulopted  the  commission  lorm  of  govermnenl. 
Pop.  2.914. 

WEST  POINT.  Ga..  city  in  Troup  County. 
on  the  Chattahoochee  River,  and  on  the  .\tlanU 
and  West  Point  and  the  Western  of  Alatiami 
riilroads.  about  SS  miles  southwest  of  Atlanta. 
It  is  in  an  agricultural  region  in  which  cotton 
is  one  of  the  chief  products.  It  has  cotton  ̂ ni, 
cottonsecd-oil  mills,  cotton  factories,  an  iron 
foundry  and  a  machine  shop.  During  part  of 
the  Civil  War  it  was  a  supply  depot  tor  the 
Confederate  army.    Pop.  about  1.906. 

WEST  POINT.  Miss.,  town,  county-seat  of 
Clay  County,  on  the  Mobile  and  Otiio,  the 
Southern,  and  the  Illinois  Central  railroadi. 
about  16  miles  northwest  of  Columbus.  It  was 
founded  in  1857  and  is  in  an  agricultural  rcgioo 
in  which  cotton  is  one  of  the  principal  prodact^ 
The  chief  industrial  establishments  are  wagun 
and  carriage  factories,  foundries,  machine  §hagik 
brick  and  tile  works,  lumber  mills,  sash,  door 
and  Mind  factories,  milling  and  ginning  estabKsh- 
ment  and  ice  factories.  It  has  six  churches,  the 
Southern  Female  College.  Carnegie  Library  and 

flcmcntni^"  schools.  There  is  a  national  bank 
and  a  daily  newspaper.     Pop.  atvout  4.864. 

WEST  POINT»  Neh..  town,  countr-acai  ol 
Ciiming  County,  on  the  Elkhom  River,  and  o« 
the  Fremont.  KIkhorn  and  Missouri  Valley  Rail- 

road, about  36  miles  northwest  of  Fremoal 
and  80  miles  northwest  of  Omaha.  It  is  in  aa 

.'i^^ricultural  region,  in  which  the  chief  products 
arc  wheat  and  cum  It  has  a  flour  mill,  crcam- 
( TV.  grain  elevator,  carriage  and  fumitwc 
factories.  sif>ck-yards.  and  coal  and  lumbtf 
\;ards.  There  art>  three  banks  and  two  nrvs^ 
papers.  Iiesides  a  high  schcxil.  graded  schoob 
and  a  school  library-     Pop.  2j000. 
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ST  POINT,  N.  Y.,  United  States  mill- 
et. Orange  County,  on  the  west  bank  of 

Ison  River,  on  the  NVest  Shore  Railroad, 
nnected  by  ferry  with  the  New  York 
,  50  miles  north  of  New  York.  It  is  a 
I  point  for  the  Hudson  River  daily 
s.  Its  site  is  very  picturesque,  the  east- 
1  of  the  point  slopes  abruptly  to  the 
>n  the  northern  side  the  slope  is  more 
;  to  the  northwest  are  Crow  Nest  and 
\ing.  The  government  reservation  con- 
350  acres,  2,100  of  which  were  acquired 

It  was  occupied  as  a  military  post  by 
«ricans  during  the  Revolution  and  was 
r  fortified.  A  part  of  the  fortifications 
d  of  a  strong  chain  stretched  across  the 
»  Constitution  Island  to  prevent  British 
ascending.  It  was  for  a  time  Wash- 
.  headquarters;  and  in  1780  was  under 
miand  of  Benedict  Arnold  (q.v.)  whose 
I  betray  it  to  the  enemy  was  frus- 
)y  the  capture  of  Andre  (q.v.).  West 
ras  occupied  as  a  military  post  after  the 
ion,  and  a  military  school  was  established 
s  early  as  1794;  in  1802  the  i^Iilitary 
ly  was  organized,  and  West  Point  desig- 
is  the  site.  See  Military  Academy, 
States. 

ST  POINT,  town  in  Kine  William 
Va,;  at  the  junction  of  the  rainunkcy, 

)Dy  and  York  rivers ;  at  terminus  of 
hmond  and  Danville  Railroad,  38  miles 
Richmond,  in  a  region  which  was  the 
f  memorable  events  in  the  Civil  War. 
?oint  is  an  important  cotton-shipping 
!t  has  extensive  docks  and  wharves,  is 
I  with  water  for  drinking  and  cooking 
It  200  artesian  wells,  and  does  a  large 
s  in  lumbering,  canning  oysters  and 
during  fertilizers  from  phosphatic  marl 
:ash  deposits  on  the  Pamunkey.  There 
ton  compresses,  oyster-packing  houses, 
ery-mill,  a  planing-mill  and  tinware 
two  female  seminaries,  a  male  academy, 
public  and  private  schools  and  a  large 
md  sanitarium,  gas  and  electric-light 
There  is  regular  steamship  communi- 

s'lth  Baltimore,  New  York  and  Boston. 
397. 

ST  POINT,  or  ELTHAM*S  LAND- 
/a.).  Engagement  at.  When  Yorktown 
IS  abandoned,  4  May  1862,  it  was  intended 

Kial  McClellan  that  Franklin's  division, 
d  by  Sedgwick's,  Porter's  and  Richard- 
iiould  be  moved  in  transports  up  York 
>  a  place  opposite  West  Point  and.  strik- 
ss  to  the  main  roads,  cut  off  the  retreat  of 

dies  of  Gen.  J.  E  Johnston's  army  as 
i  below,  making  their  way  to  New  Kent 
ouse.  But  the  day  before  the  evacuation 
lown,  Franklin  had  received  permission 
his  men,  who  had  been  on  the  transports 
days,  and  it  was  not  until  the  morning 
th  that  he  could  get  them  on  board  ag^n 
dy  to  sail.  About  1  p.m.  that  day  he 

at  Eltham's  Landing,  above  West  Point, 
his  men  and  sent  the  transports  back 

/ick's  division.  He  had  no  instruc- 
.wiwpt  to  wait  for  orders.  The  division 
(t  encamped  on  a  plain  beyond  which 
I  wooded  ground,  over  which  ran  a 

^m  the  landing  to  Barhamsville  and 
oward  New  Kent  Court  House,    Frank- 

lin proceeded  to  occupy  the  wood.  Newton's 
brigade  was  put  in  position  on  both  sides  of  the 
road  leading  to  Barhamsville.  Parts  of  Tay- 

lor's and  Slocuna's  brigades  were  on  Newton's 
left;  two  batteries  were  in  his  rear,  and  two 

regiments  of  Taylor's  brigade  were  in  reserve. 
Next  morning  Dana's  brigade  of  Sedgwick's division  continued  the  left  of  the  Union  line 
back  to  the  river.  The  presence  of  Franklin 
threatened  the  road  through  Barhamsville 
toward  New  Kent  Court  House,  on  which  part 
of  the  Confederate  army  was  retreating  from 
Yorktown  and  Williamsburg,  and  under  General 

Johnston's  orders  Whiting's  and  Hampton's  bri- 
gades had  been  put  in  position  to  protect  the 

road.  On  the  morning  of  the  7th,  soon  after 

Dana's  brigade  had  come  up.  Whiting  was ordered  to  advance  and  drive  Franklin  back  to 
his  landing-place.  His  skirmishers  went  for- 

ward and  encountered  those  of  Newton,  and 

closely  following  came  Hood's  Texas  brigade 
and  Balthis'  Virginia  battenr,  supported  on  the 
right  by  two  regiments  of  Wade  Hampton's 
brigade.  Newton's  skirmishers  were  driven  in 
and  closely  followed,  then  Newton  threw  for- 

ward two  regiments,  which  were  driven  back, 
and  the  entire  line  was  forced  out  of  the  wood. 

On  Hood's  right  Whiting's  brigade  protected 
that  flank,  while  on  his  left  S.  R.  Anderson's 
Tennessee  brigade  had  come  up,  and  by  noon 
Franklin  had  been  pushed  back  under  cover  of 
the  gunboats.  The  Confederates  then  attempted 
to  shell  the  transports  in  York  River,  but  the 
range  was  too  great,  while  the  fire  from  Ac 
Union  gunboats  was  effective,  and  compelled 
the  Confederates  to  withdraw  about  3  p.m.,  and 
resume  their  position  near  Barhamsville.  Frank- 

lin's troops  resumed  their  former  position.  The 
Union  loss  was  48  killed,  110  wounded,  and  28 
missing;  the  Confederate  loss,  8  killed  and  40 
wounded. 

WEST  POINT  GRADUATES  KILLED 
IN  THE  WORLD  WAR.  Official  informa- 

tion given  out  by  the  War  Department  at  Wash- 
ington, 21  Nov.  1919,  disclosed  the  fact  that 

33  graduates  of  the  United  States  Military 
Academy  at  West  Point  were  killed  in  action 
or  died  of  wounds  received  in  action  during  the 
World  War.  None  of  these  otlicers  was  of 
higher  rank  than  colonel.  The  list  includes 
three  colonels,  five  lieutenant-colonels,  eight 
majors,  nine  captains,  seven  first  lieutenants 
and  one  second  lieutenant.  All  of  the  officers 
were  killed  in  France  with  the  exception  of 
Second  Lieut.  Albert  F.  Ward,  who  was  killed 
at  Vladivostok.  The  officers  belonged  to  15  . 
graduating  classes.  The  classes  of  1917  and 
1918  sustained  the  heaviest  losses,  six  members 
of  the  class  of  1917  and  10  of  the  class  of  1918 
having  been  killed.  The  class  of  1918  was 
graduated  30  Aug.  1917.  almost  a  year  ahead 
of  time,  in  order  to  supply  additional  officers 
for  the  great  army  which  was  then  being 
organized.  The  complete  official  list  of  West 
Point  p;raduates  who  were  kilted  in  action  or 
who  died  of  wounds  received  in  action,  with 
the  dates  of  their  deaths,  follows: 

Classes  Earlier  than  1915. 
Qass  of  1886  — Col.  Btrtmn  T.  Clayton.  Q.Nf.C,  killed 

in  action,  30  May  1918. 
1892  — Col.   William   D.    Davis.   Inf.,   killed  in  actwn. 

1  Nov.  1918. 
1893  — Col.  Hamilton  A.  Smith.   Inf..  killed  in  action. 

22  July  1918. 
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iSM  —  Lieut.  Col.  Robert  J.  Mmxry.  Inf..  dicH  rf  wxninds. 
28  May  191S. 

1901  —  Lieut.  Col.  Emory  J-  Pike.  Cav..  killed  in  action, 
15  Sept.  1918. 

1903  ̂   Ueut.  Col.  Jamea  A.  Shannon.  Cav..  died  of 
wouadt.  8  Oct.  1918. 

1905  —  Lieut.  Col.  James  H.  Dickey.  IrJ..  dud  o(  woundi. 
27  Sept.  1918. 

1906  —  Maior  Fre<l  A.  Cook.  Inf..  killc<l  in  action.  7  Oct. 
1918. 

1908  —  Major  Arthur  £.  Doutun.  Inf..  killed  in  action. 
18  juir  1918. 

1914  — Lieut.  Col.  Roy  M.  Smyth.  Inf..  killed  in  action. 
15  Oct.  1918. 

Class  ok  1915. 
Mi^jor  J.  H.  Reaney.  Inf..  killed  in  action.  15  July  1918. 
Major  Harry  A.  Harvey,  P.A.,  kill«»d  in  action.  12  Sept. 

1918. 
Major  Edwin  R.  Kimble,  C.  of  E..  died  of  wouoda.  9  April 

1918. 
Class  of  1916. 

Major  John  H.  WiUs.  C.  of  E..  killed  in  action.  29  July 
1918. 

Major  Alfred  K.  KinR.  P.A..  killed  m  action.  9  Nov.  1918. 
Major  John  A.  Street.  Inf..  killed  in  action.  4  Oct.  1918. 

Class  ok  1917. 
Capt  Francis  H.  Dougherty.  Inf..  \a\\c^.  m  action.  15  Oct. 

1918. 
Capt  Daves  Rossell.  Inf..  di«d  uf  wuumU.  li  Oct.  1918. 
Capt.  Stewart  W.  Huover.  Inf..  killtii  inaction.  1  March 

1918. 
Capt.  George  W.  Sackett.  Inf..  killed  in  action.  15  Oct. 

1918. 
Capt.  Henry  H.  Chapman,  Inf.,  kilkil  in  actiun,  29  SepL 

1918. 

Capt.  Edward  W.  Ltfi>naxd.  Inf..  kil'.i-d  in  action.  14  Oct. 1918. 
Class  of  19  1& 

Capt.  Charles  D.  Harris.  C.  of  £..  killed  in  action.  20  Oct. 
1918. 

Capt.  Thurston  E.  Wood.  P. A.,  killed  in  action.  21  July 
1918. 

Capt.  Robert  E.  Symmonds,  Cav.,  divd  of  wounds,  22  Nov. 
1918. 

Pint  Lieut.  Edward  J.  Wolff.  Jr..  F.A..  killed  in  action. 
16  At«.  1918. 
Pint  Lieut.  Keniwth  I*.   Murray.  Inf..  died  of  wounds. 

15  July  1918. 
Pint Lieut.  Louis  A.  Freeman.  Inf.,  died  nf  wounds, 

18  Aug.  1918. 
Pint  Lieut.  Theodore  I).  Schmidt.  Inf..  dicil  of  wounds, 

7  S^t.  1918. 
Fmt  Lieut  Joeephus  B.  Wilson.  Inf..  killed  in  action. 

15  Oct.  1918. 
Pint  Lieut.  Prank  S.  Ixiiu.  Inf..  killed  in  action,  5  Oct. 

1918. 
Pint  Lieut.  Earlc  A.  Uii;ui<|.s.  Inf..  ki:]e<l  m  action.  18  July 

1918. 
Class  oi   1919. 

Second  Lieut.  Allx-rt  F.  Warl.  Ir.f.,  killed  in  action, 
22  June  1919. 

WEST  POINT  MILITARY  ACADEMY. 

See  MiLiTAKY  Academy,  L'nitld  States. 
WEST  RIVER.  Qiina.    Sec  Si-Kianc. 

^  WEST  RUTLAND,  Vt..  town  in  RutUnd 
Countv,  on  Otter  Creek  and  on  the  Delaware 
and  Hud.son  Railroad,  about  55  milcb  south- 

'west  of  Montpelier,  the  capital  of  the  State.  In 1887  it  was  set  off  from  Rutland  and  or- 
ganized as  a  separate  town.  The  principal  mar- 

Me  quarries,  for  which  this  region  is  famous, 
arc  in  We^t  Rutland.  It  has  bcvcn  churches, 
graded  schools  and  a  library.  It  i>  one  with 
Rutland  except  in  government.   Top.  about  3,427. 
WEST  SAINT  PAUL,  Minn  city  in 

I>akota  County,  on  the  outskirt>  of  Saint  Paul 
and  on  the  Chicago,  (ireat  Western  Railroad. 
It  is  a  re*iidi-ntial  suburb  of  Saint  Paul.  Pop. 
2,000. 

WEST  SPRINGFIELD,  Mass.,  town  in 
Hampden  Count\,  on  the  Connecticut  River 
and  on  the  Hoston  and  .Mbany  Railroad,  op- 

posite Springticld.  It  was  settled  about  1655 
and  at  first  was  a  part  of  Springfield.     In  1774 

it  was  incorporated.  It  is  mainly  a  residential 
town,  many  of  the  business  men  of  Springfield 
have  their  homes  here.  There  are  se%'eral  in- 

dustrial establishments,  chief  of  whidi  are 
paper  mills,  railroad  repair  shops  and  machine 
shops.  Manv  of  the  people  arc  interested  in 
market  gardening.  The  public  library  has 
over  8,000  volumes.    Pop.  11,339. 

WEST   TAMPA,    Fla     city   in    Hillsboro 
County,  on  the  outskirts  of  Tampa.  It  is  one 
of  the  principal  cigar  manufacturing  towns  in 
the  United  States.    Pop.  11,370. 

WEST  TERRE  HAUTE,  Ind.  town  In 
Vigo  County,  on  the  Wabash  River,  on  the 
western  outskirts  of  Terre  Haute,  and  cm  the 
Cleveland,  Cincinnati,  Chicago  and  Saint  Louis 
Railroad.  Its  industries  include  the  working  of 
extensive  deposits  of  coal,  clay,  sand  and  gravel 
and  there  is  a  paving-brick  plant.    Pop.  3,(M. 
WEST  TROY,   N.  Y.     Sec   Wateb\ijit, 

N.  Y. 

WEST  UNION,  Iowa,  city,  county-seat  of 
Fayette  County,  on  the  Chicago,  \rilwaukee 
and  Saint  Paul  and  on  the  Chicago,  Rock  Island 
and  Pacific  railroads,  at  out  8.'^  mile>  north- 

west of  Dubuque.  It  is  in  an  agricultural  awd 
stock-raising  region  and  has  la^rge  creameries, 
a  flour  mill  and  stock-yards.  There  are  three 
banks  and  two  newspapers.     Pop.  1.773. 

WEST  VIRGINIA,  prior  to  its  separatiom 
from  the  mother  State,  known  as  the  Trans- 

Allegheny  Region  of  \'irginia,  was  admitted  t(» the  Union  20  June  1863  as  the  35th  State.     In 
area  it  is  the  40th  among  the  States.  co\erins 
24.170  square  miles  of  w-hich  148  square  miles 
is  water  surface.    It  lies  between  37*  6'  ami 
40*   38'   N.  latitude  and  between  0"   40"  and 
5*     35'     longitude     West     from     Washingtoa 
With    a    very^  irregular    boundar)'    of    T.ITD 
miles.  West  Virginia  is  encircled  by  Pennsyl- 

vania, Maryland,  Virginia,  Kentucky*  and  Ohia 
On  the  northeast,  it  finds  a  natural  boundary 
in  the  south  t)ank  of  the  Potomac.    The  cen- 

tre of  the  BiK  Sandy  senes  a  like  purpose  oo 
the  southwest.    On  the  west  the  Ohio  fonss 
a  navigable  boundary  for  256  miles —  the  jnris* 
diction   of   the   State   extending   to   low-waier 
mark  on  its  western  bank.     From  northeast  to 

smith we!(t  the  separation  from  old  Virginia,  in 
an   irregular  and  ill-defined   line,    follows  ihi 
rrest    of    meandering    mountain    ndffes.     Hk 
narrow  strip  in  the  north  between  Ohio  ttd 
Pennsylvania    is    called    "the    northern    pM- 
handle.*    A  similar  extension  in  the  northotf 
comer   is    similarly   styled    *the    eastern   ptp- 
handle*;   hence   "the   Panhandle   Sute.*    The 
main  part  of  the  State  is,  in   form,  a  raod| 
oval    from   northeast  to  southwest,   about  20 
triles  in  length,  with  an  average  breadtfi  of  ISO 
miles.    Capital.  Charleston,  in  Kanawha  Couaiy 

Topography.—  West  Virginia  is  of  roOiflk 
uneven  surface,  and  in  the  east,  distnict^ 
mountainous.  From  the  Ohio  river  in  the  west 
to  the  crest  of  the  Allegheny  Mountains  on  riK 
east,  the  surface  ri-tes  with  steadily  iiKitaiiif 
altitude,  though  irregular  surface.  This  flivcf 
ribc  to  three  of  the  four  definite  physioKiapfaic 
rcf^ons  of  which  West  Virginia  is  conpoaH' 
namely,  the  Ohio  Valley  region,  the  CiHibcr- 
land  Plateau  region  and  the  Allegheny  High- 

land region.  Crossing  the  Alleghenies  —  in  the 
northeastern    section    of    the    State    we    ini 



WS8T  VIRGINIA 

M0 

the  land  sloping  to  the  eastward  as  the  Poto- 
mac Valley  region.  The  Ohio  Valley  region 

extends  from  the  northernmost  point  of  the 
State  southwestward  along  its  western  border 
to  the  mouth  of  the  Big  Sandy.  With  but  a 
few  exceptional  points,  the  general  level  of 
this  region  runs  from  500  feet  at  the  mouth  of 
the  Big  Sandy,  to  1,000  feet  at  Dingess  in  Mingo 
County  and  at  Grafton  in  Taylor  County.  The 
total  area  of  this  fertile,  well-cultivated  agri- 

cultural section  is  8,326  square  miles,  or  5,327,- 
640  acres.  In  it  lie  the  largest  cities,  of  the 
State;  Huntington,  at  an  elevation  of  538  feet» 
Charleston,  603  feet,  Parkersburg,  624  feet. 
Wheeling,  647  feet,  Morgantown,  822  feet  ana 
Fairmont,  842  feet,  all  elevations  at  railroad 
level.  This  region  embraces  about  one-third 
of  the  area  and  more  than  one-half  of  the 
population,   of  the  State. 

The  Cumberland  Plateau,  with  a  general 
elevation  from  1,000  to  2.000  feet,  parallels  the 
Ohio  Valley  region,  stretching  southwestward 
from  the  Pennsylvania  line  to  the  upper  waters 
of  the  Big  Sandy  and  the  Tug.  It  crosses  the 
State  as  a  broad  belt  from  40  to  60  miles  in 
width,  rising  in  swift  elevation  to  meet  and 
merge  into  the  Allegheny  Highlands.  The 
rivers  of  this  section,  with  a  fall  varying  from 
12  feet  to  25  feet  per  mile,  rush  with  corre- 

sponding velocity  and  furnish  admirable  water 
povk-er.  The  area  of  this  section  is  6,700  square 
miles  or  4,290,000  acres.  Within  it  are  found 
many  of  the  smaller  cities  and  prosperous 
towns  of  the  State, —  Clarksburg  at  an  elevation 
of  1.008  feet;  Weston,  1,017  feet;  Buckhannon, 
1.401  feet;  Welch.  1,297  feet;  Hinton,  1,378  feet, 
and  Elkins,  1,920  feet.  This  section  nurtures 
•and  maintains  about  one-fourth  of  the  State's 
population. 

The  Allegheny  Highlands  takes  its  name 
from  the  predommating  mountain  range.  The 
general  topography  is  marked  by  the  long, 
regular,  symmetrically-paralleled  folds  of  the 
Allegheny  mountain  system.  Mountain  rolls 
beyond  mountain  till  the  lofty  Allegheny  crest 
rises  as  a  barrier  wall  between  the  two  Vir- 

ginias. Various  parallel  and  outlying  exten- 
sions serve  to  broaden  this  mountain  section 

which  covers,  at  an  altitude  ranging  from 
2,000  to  4,000  feet,  nine  counties  of  the  State 
and  reaches  partly  across  seven  more.  The 
highest  peak  in  the  State  is  Spruce  Knob,  in 
Pendleton  County,  4,860  feet.  Other  points  of 
high  elevation  in  this  section  are  High  Knob, 
4,710  feet  and  Sharp  Knob,  4,545  feet,  with 
more  than  20  other  peaks  exceeding  4,000  feet. 
Richwood,  Nicholas  County,  2,189  feet;  Coal- 
dale,  McE)owell  County,  2,336  feet ;  Terra  Aha, 
Preston  County,  2,549  feet;  Horton,  Randolpli 
Gmnty,  2,729  feet;  Fairfax,  Grant  County,  3,060 
feet,  arc  thriving  coal  and  lumber  towns  of 
high  altitude. 

The  Potomac  region  consists  of  the  five 
counties  lying  east  of  the  Allegheny  Moun- 

tains and  gradually  sloping  to  the  lowest  point 

in  the  State,  286  feet,  at  Harper's  Ferry.  The 
area  of  this  section  is  1,780  square  miles,  or 
1.139,200  acres,  and  the  population  closely  ap- 

proximates 100,000  people.  Broad  bottom  lands 
border  the  rivers  and  creeks  of  this  section. 
The  lower  Shenandoah  Valley  extends  through 
Berkeley  and  Tefferson  counties,  rich  alluvial 
soil    and    highly    cultivated.    The    agricultural 
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life  of  the  State  readies  its  highest  develop- 
ment in  this  section. 

River  System. —  The  drainage  of  West 
Virginia  is  accomplished  by  two  river  systems 
each  entirely  distinct  from  the  other.  From  the 
culminating  apex  of  the  Alleghenies  at  the 
jtmction  of  Pendleton,  Pocahontas  and  Ran- 

dolph counties,  the  eastern  drainage  is  through 
the  Potomac  into  Chesapeake  Bay  and  the  At- 

lantic Ocean.  The  western  dramage,  by  far 
the  greater,  crosses  the  State  in  six  river 
basins,  tributary  to  and  forming  part  of  the 
Ohio  system  and  finally,  throuni  the  Missis- 

sippi and  the  Gulf  of  Mexico,  likewise  mingles 
with  the  waters  of  the  Atlantic.  The  drainage 
areas  are  as  follows :  on  the  east,  the  Potomac 
and  its  tributaries  3,500  square  miles;  on  the 
west,  the  Monongahela  and  its  tributaries  4^300 
square  miles ;  the  Little  Kanawha  and  its  tribu- 

taries 2,200  square  miles;  the  Great  Kanawha 
and  its  tributaries  8,800  square  miles ;  the  Guy- 
andotte  and  its  tributaries  1,800  square  miles; 
the  Twelve  Pole  and  its  tributaries  500  square 
miles ;  the  Big  Sandy  and  Tug  and  their  tribu- 

taries 2,300  square  miles.  The  Ohio  is  navi- 
gable for  its  entire  length  up  to  Pittsburgh. 

From  thence  the  Monongahela  is  dammed  for 
slack  water  navigation  as  high  up  as  Fair- 

mont. The  Great  Kanawha  is  navigable,  for 
90  miles,  as  far  up  as  Montgomery.    West  Vir- 
finia  enjoys  thorough  irrigation  and  complete 
rainage.  Not  a  single  square  mile  is  without 

proper  irrigation  jTt  not  a  single  square  mile 
of  stagnant  water  is  to  be  found 

Climate  and  Rainfall. —  West  Virginia  has 
a  continental  climate  with  the  usual  variations 

arising  from  an  extent  covering  Sy^j"  of  lati- tude and  4,500  feet  of  altitude.  The  mean 
annual  temperature  at  Wheeling  in  the  northern 

part  is  51.64*;  at  Charleston  in  the  southern 
part,  54.27** ;  of  the  State,  52.30°.  Between  the 
last  damaging  frost  in  spring,  10-20  April,  and 
the  first  killing  frost  of  autumn,  10-20  October, 
there  is,  every  season,  ample  time  to  mature 
fully  crops  of  every  variety.  The  average  an- 

nual precipitation,  including  melted  snow,  is  45 
inches.  Southwest  winds  prevail  in  West  Vir- 

ginia, though  somewhat  broken  up  and  de- 
flected by  Ae  rugged  contour. 

Geology,  Mineral  Resources  and  Mining. — 
That  portion  of  the  earth's  crust  which  is  in evidence  in  the  northern  and  eastern  part  is 
made  up  chiefly  of  limestone  and  sandstone. 
Three  well-known  and  easily- recognized  lime- 

stones are  found  here, —  the  Shenandoah  or 
Trenton;  the  Lewiston  or  Helderberg  and  the 
Mountain  or  Greenbrier  limestone.  Three 
sandstones  exist  in  like  profusion, —  the  inde- 

structible Medina,  the  more  friable  Monterey 
or  Oriskany  and  the  Hamilton  shale.  Precea- 
ing  the  carboniferous  measure  is  the  Great 
Conglomerate  or  Millstone  Grit,  extending 
across  the  centre,  while  the  remaining  west- 

ern two-thirds  oi  the  State  is  formed  prin- 
cipally of  coal  measures  made  up  of  alternating 

layers  of  shales,  sandstones,  fire  clays  and  coal 
seams.  Some  peat  is  found  in  the  cold  and 
densely-shaded  uplands  of  the  Allegheny 
Highlands. 

West  Virginia  has  no  deposits  of  the  more 
valuable  metallic  ores,  though  rich  in  the  com- 

mon minerals.  Her  most  important  mineral  is 
coal    in    the    production   of   which    she    ranks 
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>ccon(l  unly  to  Pennsylvania.  The  Appalachian 
cdul  field.  like  an  Indian  cano«  in  inapc»  with 
one  pruw  in  northern  Pennsylvania  and  the 
other  in  western  Alaliama,  extends  from  the 
north  to  the  southwest  throuHhout  West  Virginia. 
Here  it  reaches  its  greatest  width,  aljoiit  100 
miles  and  shows  its  nchest  deposits  of  bitumi- 

nous coal  of  varying  kinds  and  qualities.  In 
Icn^h  150  miles  with  an  average  breadth  of  65 

miles,  the  approximate  area  of  the  State's  coal t)ed  is  9,500  square  miles  or  6,080.000  acres. 
Within  this  area  are  to  be  found  85  different 
scams  of  coal.  Of  the  55  counties  of  the  State, 
49  are  underlaid  with  coal.  More  numerous 

scams  of  greater  thickness,  aided  by  favor- 
able topographical  conditions,  render  it  possible, 

at  the  same  rates  of  lat)or,  to  mine  coal  m  West 
Virginia  at  less  expense  and  with  greater  econ- 

omy than  in  any  other  State,  without  exception. 
In  1917,  1,000  mines  in  operation  furnished 
nearly  16.5  per  cent  of  all  the  coal  produced  in 
the  United  States.  The  production  fields,  for- 

merly five  in  numlicr,  have  of  late  years  t>een 
reclassified  into  11  distinct  fields.  For  the  fis- 

cal vear  ending  30  June  1914 —  the  Department 
of  Mines  repurts  the  following  production  in 
short  tons:  Pocahontas,  18,934,535;  Fairmont. 
13.115,416;  New  River.  11,384,111;  Kanawha, 
10.736.285;  Logan,  6,209.748;  Preston-Barliour, 
4.797,670;  Mingo.  2.873.503;  Elk  Garden,  2,316,- 
275;  Panhandle,  2,213,799;  Putnam,  621,514; 
Mason,  138,466;  all  other  mines  336,000,  maildng 
the  total  production  for  1914,  73,677,058 
short  tons.  Subsequent  reports  show  produc- 

tion for  1915.  74,1^169;  1916,  79,612^;  1917, 
89,353,450  short  tons.  The  total  amount  of 
coal  stored  in  the  hills  of  West  Virginia  is 
estimated  to  exceed  160,000,000,000  short  tons, 
which,  at  the  present  rate  of  production,  would 
not  be  exhausted  in  1,800  years;  in  fact,  the 
entire  production  of  coal  credited  to  this  State 
to  30  June  1917  exceeds  but  1,000.000,000 
short  tons.  So  far  the  coal  deposits  of  West 
Vitginia  have  only  been  scratched.  Owing  to 
the  moderate  development  of  manufactures  and 
the  lar^e  consumption  of  natural  gas  —  only 
8  per  cent  of  the  coal  produced  is  used 
within  the  State.  Prior  to  1910,  West  Virginia 
showed  annually  a  steadily-increasing  produc- 

tion of  cuke.  High  tide  was  reached  that  year 
with  4,217,380  tons  valued  at  $7,525,922.  The 
Solvay  process  of  securing  the  by-products  and 
( ther  methods  of  conservation  have  taken  the 
place  of  the  coke  oven.  There  has  l)een  a 
steady  diminution  in  coke  production  since 

P'lO.'the  production  in  1916  being  1,957,632 tons.  Iron  ore  exists  in  West  Virginia  to  the 
extent  of  .MIO.OOO.OUO  tons  or  more.  The  only 
product  inn  to  date  is  at  Orehank  on  the  Poto- 
m;ir  aiiuvi-  Harper's  Ferrv  and  that  is  less  than 
JO.OfKl  toils  annually.  The  chief  deposits  are 
in  the  wihl  mountain  regions,  remote  from 
trail  "pi  irtat  ion  facilities  and  are  at  present  inac- 
1  e^sille  fur  commercial  mining. 

N(i  beds  i)f  ruck  salt  have  yet  been  reached 
in  the  iU-ep  borings  made,  but  brines  of  great 
salinity  Ii:i\c  been  secured  from  wells  of  vary- 

ing depth  throu^rhout  the  State.  These  brines 
(if  i;re;it  ̂ treiik'th  and  abundance  are  readily 
acces.sible  fur  the  increased  production  of  salt 
and  its  bx-product^.  .\t  present,  the  production 
i;-  cunfuied  to  the  Cireai  Kanawha  Valley  just 
above  (liarleston  and  along  the  Ohio  River  in 

Mason  County.  In  the  latter  region,  ca 
across  the  river  into  Meigs  County,  < 
the  greatest  bromine  manufacturing  : 
this  countrv  producing  70  per  cent  oi  ih 
output  in  the  United  btates. 

Incxhautible  deposits  of  almost  soli 
stone  unmixed  with  shales   stretch   fo 
miles  in  length  and  several  in  breadth 
the  east  and  northeast.    This  lies  in  twi 
belts.     The  one  follows  the  Potomac 
along  both  the  north  and  south  brand 
other  west  of  the  Allegheny  crest  and 
to  it,  extends  from  the  Pennsvlvania 
Preston,  to  the  Virginia  line  in  Mercer 
This  latter  is  of  Mountain  or  Greenbi 
former  of  Shenandoah  limestone.    Gres 
ries,    along    the    Baltimore    and    C      3 
Martinsburg  east,  produce  a  large  i 
lime  and  limestone  of  high  grade.     «« 
ginia  takes  second  rank  in  glass  sand 
tion,  with  immense  deposits  of  the  fine 
ity.  The  main  quantities  are  in  Morgan 
near  Berkeley  Springs.    Great  quantiti 
lower  grade   are  mined  also   in   Prest 
Monongalia  counties. 

West  Virginia  abounds  in  mineral 
sharing  with  old  Virginia  that  celebrate 
known    as    the    *  Spring    Kegion.*      I 
Springs,   in   Morgan    County,   also   I 
^'The  Warm  Springs"  and  *<Bath  Spni 
Inren  known   to  civilization   since    174* 
famous   for  its  unceasing  supply  of   v 
the  rate  of  2,000  gallons  oer  minute,  a 
form  temperature  of   70  .     It  is  owr 

controlled  by  the  State  to  whom  it  w*as 
by  Lord  Fairfax.     Of  the  remaining  9 
more   of   health   resorts   the   most    fai 
Greenbrier  White  Sulphur  Springs,   in 

brier   County,    "the    Saratoga    of    the 
The  springs  of  the  State  present  a  va 
chemical   composition  and   therapeutic 
tion.    They  comprise  sulphur,  chalybeat 
luus  or  carbonated,   saline,   aluminaiec 
beate  and  thermal  waters. 

Oil  and  Gai.—  The  latest  United 
reports  show  a  diminution  in  produ< 
oil  in  West  Virginia  during  the  fi\e-yeai 
1912>16.  with  an  increase  of  value. 
12,128,962  barrels  were  marketed  at  an 
price  per  t>arrel  of  $1,643,  making  a  ̂  
$19,92f.721.  In  1916  8.731.1W  barrel 
produced,  selling  at  an  average  price  pc 
of  $2.51.  a  value  of  $21,914,080.  Lack 
CO  very  of  new  pools  and  the  small  ca[ 
new  wells  sunk  has  failed  to  offset  the  d 

production  in  the  older  districts. 
Since  1906  West  Virginia  has  rani 

among  all  the  States  in  the  production 
The  increase  in  production  has  been 
rapid  of  late  years.  In  1915  it  was 
3W.()00  cubic  feel,  in  1916.  2')9.318.907.C 
feet.  an<l  in  1917.  .V)5.2f>4,*>2f>.000  cubic  U 
a  value  of  $50.UX),(X)0.  This  is  pruXnl 
tide  in  gas  pruduciion,  at  least  fur  the 
decade.  War  conditions,  less  drilling  \ 
ural  decline  in  productive  capacity  have 
diminished  the  supply.  The  year  endi 
M  1918.  shows  289.123.513.000  cubic  feet 

\'irginia  contains  30  per  cent  of  all  the 
»;as  land  acreage,  and  21  per  cent  of 
productive  gaN  wells  in  the  United  State 
per  cent  of  all  the  natural  gas  produce 

United  States  is   furnished  by  West  ' 
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The  State  consumes  itself  13.5  per  cent  of  aill 
the  natural  gas  consumed  in  the  United  States, 
45  per  cent  of  the  population  depending  on  gas 
for  lighting,  heating  and  cooking.  It  is  con- 

veyed by  pipe  lines  to  the  leading  cities  in  the 
State,  and  to  Cleveland,  Ohio,  Cincinnati,  Ohio, 
Pittsburgh,  Pa.,  and  Baltimore,  Md.  The  ap- 

proximate investment  in  gas  plants,  service  con- 
nections and  gas-using  appliances  is  $137,000,- 

OOO.  In  importance  the  gas  business  in  the 
State  is  second  only  to  that  of  coal. 

Agriculture,  Horticulture  and  Stock  Rais- 
ing.—  The  total  value  of  farm  property  in  West 

Virginia  in  1910  was  $314,738,540.  of  which 
amount  land  was  represented  by  $207,075,759; 
buildings  by  $57,315,195;  implements  and  ma- 

chinery by  $7,011,513;  and  livestock  by  $43,- 
536,073.  This  total  was  an  increase  in  10  years 
of  $110331,191.  The  additional  increase  of 
the  past  eight  years  will  place  this  value  (1918) 
at  ̂400,000,000.  The  value  of  the  farm  prod- 

ucts included  cereals,  $15,997,700;  hay  and  for- 
age. $7,492.747 ;  potatoes,  $2,278,638 ;  sweet  pota- 
toes, $170,066;  tobacco  $1,923,180;  dairy  prod- 
ucts, $5,000,138;  poultry  and  eggs,  $9,215,289; 

wool.  $839,555;  honey  and  wax.  $231,630;  and 
domestic  animals  sold  and  slaughtered.  $18.- 
456,122.  The  total  land  area  of  the  State  is 
15,374,080  acres.  Of  this  10.926,442  acres  are 
held  in  farms,  of  which  5,521,757  acres  arc  im- 

proved. From  the  northeast  corner  of  the 
State  extending  south  and  southwest  to  the  Big 
Sandy  River  the  country  is  mountainous  with 
narrow  valleys.  There  are  no  transportation 
S(m1s,  all  being  from  disintegration  of  lime- 

stone, sandstone,  or  mixtures  of  shales  and 
clays.  The  soil  is  generally  fertile  and  does 
not  wash  into  gullies,  and  the  land  is  produc- 

tive to  the  tops  of  the  mountains.  Clay  soil  is 
found  in  some  of  the  higher  portions,  alluvial 
soil  in  the  upland  valleys,  and  unproductive 
sandy  soil  in  the  northeast.  In  the  extreme 
northeastern  counties  the  soil  is  of  rich  lime- 

stone. West  of  the  mountains  the  broad  flat 
hills  furnish  grazing  for  cattle,  while  the  val- 

leys produce  good  crops.  The  surface  near 
the  Ohio  River  is  gently  rolling  and  the  soil  — 
clay  and  sand  loams  —  is  rich.  Farms  are  now 
decreasing  in  size  and  are  more  intensively  cul- 

tivated. The  average  size  is  now  103.7  acres 
with  an  average  yaliie  of  $3,000.  On  most  of 
the  farms  the  principal  source  of  income  is 
from  stock  raising;  hay  and  grain  come  next 
m  value;  in  the  eastern  panhandle,  apples 
grown  for  commercial  use  prove  a  profitable 
source  of  income.  The  crops  for  1918  were 
(United  States  Bureau  of  Crop  Estimates) 
corn,  24.911,000  bushels;  hay.  1,000,000  tons; 
wheat,  4,837,000  bushels;  buckwheat,  917,000 
bushels ;  potatoes,  5.568,000  bushels ;  sweet  pota- 

toes, 212,000  bushels;  tobacco,  10,200,000 
pounds;  apples,  1,145,000  barrels,  an  increase 
of  443,000  barrels  over  1917.  The  leading  do- 

mestic animals  with  their  values,  in  1916,  were 
-horses.  $21,340,000;  mules,  $1,800,000;  milch 
ccws.  $14,460,000;  other  cattle.  $14,480,000; 
sheep,  $4,178,000;  swine,  $3,402,000.  The  larg- 

est com  g^i'owing  counties  are  Wayne.  Kana- 
wha, Jackson  and  Mason;  Jefferson,  Berkeley 

and  Mskson  lead  in  the  production  of  wheat; 
Hampshire,  Hardy  and  Morgan  in  rye;  and 
Preston,  in  oats  and  buckwheat.  West  Vir- 

ginia offers  unusual  orchard  possibilities  and. 

with  improved  transportation  facilities,  there  is 
a  corresponding  extension  and  development  of 
fruit  industries.  In  1910  there  were  7,000,000 
fruit  trees  of  bearing  age  and  5,000,000  under 
bearing  age,  a  total  of  IZfiQOfiOO.  A  careful 
estimate  this  year  places  this  total  in  excess  of 
16.000.000.  Some  of  the  largest  and^  most 
profitable  apple  and  peach  orchards  in  the 
whole  country  are  in  West  Virginia.  The 
State  to-day  produces  more  apples  than  the  en- 

tire section  of  the  United  States  west  of  the 
Mississippi.  The  average  output  of  Berkeley 
County  (500.000  barrels)  exceeds  the  entire 
crop  of  either  Oregon  or  Washington,  the 
apple  growing  States  of  the  Pacific  section. 
Small  fruits  (berries)  are  raised  in  Brooke. 
Harrison,  Ohio  and  Wood  counties ;  tobacco  in 
Lincoln,  Wayne.  Putnam  and  Cabell  counties. 
The  average  expenditure  on  each  farm  for 
labor  is  $22,  which  shows  that  the  West  Vir- 

ginia farmer  does  most  of  his  own  work.  The 
United  States  Agricultural  Experiment  Station 
is  located  at  Mor^ntown  and  is  conducted  by 
the  State  University. 

Timber  and  Lumbering. —  There  are  15,000 
square  miles  of  timber  lands  in  the  State,  about 
74  per  cent  of  the  total  area.  The  largest  hard- 

wood mills  in  the  world  are  in  Pocahontas, 
McDowell  and  Randolph  counties.  High-water 
mark  in  production  in  West  Virginia  seems  to 
have  been  reached  in  1909.  since  which  time 
there  has  been  a  slight  decrease.  The  cut  of 
the  saw  mills  for  this  and  four  succeeding  years 
was  1909.  1,472.942,000;  1910,  1,428789.000; 
1911,  1387,786.000;  1912.  1.318,732,000;  1913, 
1^49,559.000  feet.  The  saw  mills,  during  thispe- 
riod.  probably  reached  their  maximum;  lt524 
in  operation,  of  which  83  were  band-saw  mills. 
There  are  large  forests  of  white  pine  in  the 
upland  regions  which  scarcely  have  been 
touched  by  the  lumberman.  The  densest  for- 

ests are  in  the  eastern  and  southern  cotmties. 
The  principal  trees  of  value  found  in  the 
State  are  oak.  both  red  and  white,  and  chest- 
hut,  hickory,  locust,  maple,  poplar,  birch,  hem^ 
lock,  white  pine  and  spruce.  With  the  multi- 

plication of  short  railroads  and  the  installation 
of  larger  mills,  the  virgin  forests  are  being 
reduced  rapidly  and  yet  lumbering  will  continue 
for  years  a  leading  industry  of  the  State. 

Manofoctures. —  In  1914  there  were  in  West 
Virginia  2,749  manufacturing  establishments, 
with  capital  invested  $175,595,011  and  produc- 

tion valued  at  $193,511,782.  Seventy-nine  thou- 
sand three  hundred  and  fifty-three  persons 

were  emptoyed  earning  $51,377,760.  West  Vir- 
ginia, with  its  vast  deposits  of  coal,  great  oil 

pools,  immeasurable  gas  supply  and  innumerable 
opportunities  for  hydro-electric  power,  possesses 
inesdmable  advantages  for  turning  raw  mate- 

rial into  finished  products.  Present  recognition 
of  this  fact  is  giving  promise  of  rapid  growth 
in  manufacturing  lines.  The  added  advantage 
of  water  transportation  along  the  Ohio  has 
had  its  effect;  the  12-river  counties  furnish 
over  60  per  cent  of  the  manufactures.  The 
leading  manufacturing  cotmties,  each  producing 

over  a  million  dollars'  worth,  are  Ohio,  Mar- 
shall. Wood.  Kanawha.  Cabell,  Tucker,  Mc- 

Dowell. Berkeley.  Fayette,  Randolph.  Marion, 
Morgan.  Mineral.  Jefferson  and  Grant.  By  the 
same  report   (United  States  Census  of  Manu- 
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f:<cturcs  1914)  the  cities  of  the  State  (pop.  over 
10,000)   rank  in  manufacturing  as  follows: 

^Iwclinff.  201  estabUihinrnU.  with  capiul  $26,R57  J96. 
and  MivtnR  employmeiil  t(>  V,(>VK. 

Huntington.  102  wUblishmrats.  with  caintal  |7,S4J.6M. 
Mid  employment  to  5.07V. 

Ptekertburv.  83  ettabUihmentt.  with  capital  $S,74 1.036, 
and  employment  tu  2.179. 

Fairmont,  SO  establiihments.  with  capital  $5,276,426, 
and  employment  to  2.04(1. 

Charleston.  09  ecUbliihments,  with  capital  (3.226.595. 
and  employment  to  1,333. 

MartiniburK,  37  eitabUihmcnts.  with  capital  $2,629,707. 
and  employment  to  1.709. 

Moimdfville.  27  etUblishmenU.  with  capiUl  $2,530,369. 
and  employment  to  1.692. 

Mofvantown.  49  establishments,  with  capital  $2,306  JIU. 
and  employment  to  1.600. 

BltMfield.  24  establishments,  with  capiUl  $1,129,602.  and 
employment  to  1337. 

ClarlabufR.  43  ettablishmrnts,  with  capital  $948,306  and 
employment  to  422. 

Lunil»er  and  timber  products  still  continue 
the  leading  industry  in  the  State,  (dvinf?  em- 

ployment to  17.417  waKC-earners,  with  produc- 
tion valued  at  $2S,904»240.  Iron  and  steol  prod- 
ucts easily  take  second  place,  with  6JB23  em- 

ployed, and  production  valued  at  $28,795,038. 
Glass-makitiK  sands  and  natural  gas  have  f^ven 
West  Vir^rinia  fourth  nlacc  amontj  glass-pro- 

ducing States.  Sixty-three  establishments  em- 
ploy 8^89  wage-earners  and  turn  out  products 

valued  at  $14.6.M,171.  Tanneries,  in  number  18, 

emplo>'ing  1,072  men,  produce  leather  to  the 
value  of  $I1,014..S40.  Railroad  shops,  in  con- 

struction and  repair  of  cars,  employ  8,437  men 
and  turn  out  product  worth  $10,990,193.  Other 
important  industries  are  flour  and  grist  mills 
with  a  production  of  $7,052,814;  and  brick,  tile, 
pottery  and  other  clav  products  amounting 
annually  to  $f).798,118.  From  1899  to  1904  the 
value  of  manufactures  increased  47.8  per  cent; 
from  1904  to  190»>,  63.5  per  cent ;  and  from  1909 
to  1914.  19.5  per  cent.  In  1918.  the  I'nited 
States  government  completed  two  great  war  in- 

dustries—  a  projectile  plant  at  Charleston  and 
a  high-explosivts  plant  at  Nitro.  16  miles  down 
the  Kanawha  -  -  at  an  expenditure  of  more  than 
$60.0(X),(MI0.  The  future  status  of  these  im- 

mense plants,  just  Iteginning  production,  is  left 
uncertain  by  the  termination  of  the  war. 

RftUroads. —  The  railway  mileage  in  West 
Virginia  is  approximately  4,000  miles.  Three 
trunk-lines  cross  the  State :  The  Baltimore  and 

Ohio,  in  the  northern  part,  from  Harper's 
Ferry  to  Wheeling  with  "the  Southwestern** 
branching  off  at  Grafton  and  crossing  the  Ohio 
at  Parkersburg.  and  the  Ohio  River  branch 
following  the  river  fmrn  Wheeling  to  Keiiova. 
The  Baltimore  and  Ohio  with  many  short 
branches  fairly  well  covers  the  western  part  of 
the  State.  The  (liesapeake  and  Ohio,  in  the 
southern  part,  crossing  the  mountains  into  the 
Slate  at  White  Sulphur  Springs,  follows  thi- 
Greenbrier  and  Kanawha  valleys  until  it  strikes 
the  Ohio  River  at  Kenova  and  crosses  the  Big 

Sandy  into  Kt-ntucky.  It  has  22  tributary  short 
lines  in  this  State  The  Norfolk  and  Westtm 
crosses  the  Ohio  into  West  Virginia  at  Kenova 
and  wiib  four  l»hinches  traverses  the  Big  Sandy 
valley  and  southwestern  part,  leaving  the 
State  at  \\  ills,  in  Mercer  County.  Other  rail- 

roads are :  The  Western  Maryland  —  from 
Baltimore  lo  Belin^ton  crossing  the  Potomac 
River  just  alwne  Piedmoni  and  running  south 
101  miles  into  the  .State  with  eight  short 
branches:  the  VirKinian.  from   Norfolk  to  the 

W^st  Virginia  coal  fields  —  entering  tKi 
at  Rock,  in  Mercer  Connty  —  coanectin 
the  Norfolk  and  Western  at  Matoaka 
miles  further  on,  with  the  Chesapeake  an 
at  IVepwater;  the  Kanawha  and  Bl 
entering  the  State  at  Point  Pleasant  ai 
lowing  up  the  Kanawha  River  to 
Bridge;  the  Coal  and  Coke.  173  mile 
<*harleston  to  Elkins.  Numerous  othei 
lines  of  less  importance  traverse  the  Sts 
teed  into  these  larger  lines.  The  great  j 
tion  of  coal,  coke  and  lumber  is  crowd 
present  facilities  for  transportation  ai 
doubtless  lead  to  further  railroad  const 
in  the  near  future. 

Banks  and  Banking.— By  compliant 
certain  legal  requirements,  cnarters  for 
may  be  obtained  from  the  secretary  oi 
The- re  must  l>e  a  capital  not  less  than 
f.or  more  than  $500,000.  Ten  per  cent 
paid  in  before  the  granting  of  the  chai< 
4^)  per  cent  before  the  bank  can  opet 
State  commissioner  of  banking  has  au 
over  the  State  banks  which  does  not,  h< 
extend  to  the  national  banks.  The  condi 
the  banks.  30  June  1917,  was  as  folluws: 

Nati-jnal 
Number    IIS 
Capital    $10,087,000 
SurpltH    6.7JI.OOO 
Lottni               68.S15.000 
DepiMiU    94.582.000 

8 
88 

112 

Finances.— West  Virginia  is  in  wh( 
financial  condition.  It  would  have  n 
whatever  were  it  not  for  the  recent  c 

ot  the  I'ntted  States  Supreme  Court  t! State  must  assume  its  share  of  the  ante 

debt  of  X^irginia.  With  accrued  interest 
West  \'irginia  is  debited  ninth  $12,393.9? State  has  at  present  in  bonds  and  other 
ties  $2.970.4(X).  of  which  $9.16.400  stands 
credit  of  the  school  fund  and  $2,034,000 

workmen's  compensation  fund.  The 
funds  are  deposited  with  various  hanks 
as  State  depositories  and  draw  3  per  < 
I e rest.  The  rt-ceipts  for  the  fiscal  year 
30  Func  1917  were  $5,071,911.37  and  t 
bursements  R034M^.06.  The  State  1 
1918  is  seven  cents  on  $100  and  the  a 
valuation,  including  iniblic  service  corpo 
is  $1,360,139,828. 

Ediication.— The  educational  system  i 
X'irginia    is    rapidly    developing    in    sco 
etbciency.     In   1916  the  total  amount  di 
tor   the   Stale  educational   >ysiem   was 
772.28.  of  which  the  expenditure  for 
nion    schools    was    $6.4o8.007.    an    inCi« 
more   than   S7  per   cent   over   the   expc 
($4.0»M.<N2)     in     1910.      The    eniimerat 
minors  —  h    t<}    21  -    i-ntitled    to    public 
privili  gt  s.  was  419,8«X).     Of  these  313.8; 
rnrolU-d.  making  a  per  capita  expendii 
$JiL^l.      Ten     thousand     tnree    hundn 
twenty- four  teachers  were  employed.  ̂ M 
and   457  colored    in   6.874   buildings.      E 
>>titniiotial  mactment  separate  schools  a 
vided  for  the  negroes.     The  average  tei 
SIX  and  threr- fourths  months  of  20 
the  av(T:ik:r  *«alar>-  for  the  term  $331^-*i 
total  vahu'  of  public  school  prupertv  wi 
;«/>.>31    in    1'»16  as   a*fainst  $9.331/M Tbr  nunilHT  of  high  schools  was  164  i#i 
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were  county,  115  district  and  46  town  and 
igh  schools  The  total  high  school  en- 
It  was  13.961.  Most  of  the  rural  schools 
"aded  ana  consolidation  for  greater  effi- 
is  making  rapid  headway.  Agriculture  is 

scribed    study  in   all   the   schools,    while 
training  and  domestic  science  are  being 

tfrilv  introduced  in  many  of  them.  Of  the 
Atlantic  States.  Maryland  and  Delaware 

e  only  ones  having  a  lower  percentage  of 
.tcs.  A  still  greater  degree  of  efficiency 
K)nomy  in  school  administration  is  antici- 
from  a  pending  revision  of  the  school 

-  a  commission  appointed  for  that  purpose 
expected  to  report  to  the  next  legislature, 
r  secondary  and  higher  education  the 
supports  two  preparatory  schools  for  the 
sity.  at  Montgomery  and  at  Kcyser,  and 
ormal  schools,  at  Athens,  Huntington, 
Libertj^  Glenville,  Fairmont  and  Shep- 
own.  Two  similar  schools  for  negroes 
cated  at  Bluefield,  Mercer  County,  and 
titute,  Kanawha  County.  Storcr  College 

legroes)  at  Harper's  Ferry  is  a  private 
tion,  aided  by  an  annual  State  appropria- 
The  capstone  of  the  State  educational 
I  is  the  West  Virginia  University  of 
mtown.  Other  institutions  of  collegiate 
ire  Bethany  College  (Christian)  at  Beth- 
West  Virginia  Wesleyan  (Methodist 
ipal)  at  Buckhannon;  Morris  Harvey 
lodist  Episcopal  South)  at  Barboursville ; 
and  Elkins  (Presbyterian)  at  Elldns  and 
College  (non-sectarian)  at  Salem.  These 
U    coeducational.      Prominent    secondary 

ire  Linsly  Institute  (non-sectarian)  and 
.  Je  Chantal  (Roman  Catholic)  at  Wheel- 
IrcMiddus  Institute  (Baptist)  at  Philippi; 
ewisburg  Seminary  (Presbyterian).  The 
1  Catholic  Church  has  large  parochial 
S  at  Charleston,  Huntington,  Parkcrs- 
Benwood,  Wheeling,  Clarksburg,  Grafton 
ifartinsburg.  Prosperous  busmcss  col- 
are  located  at  Wheeling,  Clarksburg, 
nburg,  Huntington  and  Charleston. 
mries. —  In  1916  there  were  4,899  public 
libraries,  totaling  428,896  books,  valued 

8,275.90.  (jood  libraries  are  maintained 
normal  schools  and  various  sectarian  in- 
Mif.  The  largest  general  libraries  in  the 
are  at  Wheeling,  Huntin^^ton,  Parkers- 
nd  West  Virginia  University  at  Morgan- 
'At  Charleston  the  State  Law  Library 

23,(XX)  volumes  and  the  library  of  the 
uient    of    Archives    and    History    over 

B  and  Reformatory  Institutions. 
«,M^v  maintains  the  following  charitable 
dons:  Hospitals  for  the  insane  at  Wes- 
d  Spencer;  home  for  incurables  at  Hun- 

ts miners'  hospitals  at  Fairmont,  Mc- 
ee  and  Welch;  a  school  for  the  deaf  and 
nd  at  Romney;  a  tuberculosis  sanitarium 
ta  Alta;  a  tuberculosis  sanitarium  (for 

at  Denmar,  Pocahontas  County;  and  a 

I  orphans'  home  at  Huntington;  The 
ring'  Arms  Hospital  at  Hansford  and  the 
Ids  Memorial  near  Moundsville  are  sup- 
by  the  Episcopal  Church ;  the  West  Vir- 
Irnnane  Society,  appointed  by  the  gover- 
ic  member  from  each  congressional  dis- 
as  the  care  of  the  aged  and  infirm,  desti- 
lildren  and  animals. 

The  corrective  institutions  are  the  Reform 
School  for  Boys  at  Pnintytown;  the  Industrial 
Home  for  Girls  at  Salem;  the  State  Peniten- 

tiary at  Moundsville.  This  latter  institution  is 
more  than  self-supporting. 

Population.—  The  State's  population  at  each Federal  census  has  been  as  follows:  (1870), 
442,014;  (1880),  618,457;  (1890),  762,794; 
(1900).  958,800;  (1910),  1.221,119.  Recent  dec- 

ades each  show  an  increase  of  more  than  25 
per  cent  In  1910  the  State  ranked  28th  in 
population.  Estimates  of  the  Bureau  of  Census 
give,  1  July  1917,  1,412,502  and  1  July  1918, 
1.439,165.  Of  these  79,000  are  negroes.  The 
same  source  gives  municipal  estimates  1  July 
1917  as  follows:  Bluefield.  16,123;  Charleston, 
31,060;  Clarksburg,  12,960;  Faimymt,  16.111; 
Huntington  47,686;  Martinsburg,  12,984;  Mor- 
gantown.  14.444;  Moundsville,  11,513;  Parkers- 
burg,  21,059;  Wheeling,  43,657. 

The  census  of  1910,  in  detail,  gives  urban 
population,  228^462;  rural  population,  992^77; 
male,  644,044;  female,  577,075;  native-bom. 
1,163,901.  of  whom  white,  1,156317,  negroes, 
64,173;  foreign-bom,  57,218,  of  which  24.911 
are  Germans.  21,183  Italians,  18,446  Austro- 
Hungarians,  13,633  English  and  Scotch^  13,138 
Irish.  The  foreign  population  lies  chiefly  in 
Marion,  Marshall.  Ohio,  Tucker  and  Wood 
counties  —  in  the  mining  districts  and  in  the 
cities.  The  counties  of  g^reatest  negro  popula- 

tion are  Berkeley,  Cabell.  Fayette,  Greenbrier, 
Harrison,  Jefferson,  Kanawha  and  McDowell 
In  no  county  do  the  negroes  total  50  per  cent 
of  the  population.  The  cities  having  the  largest 
proportion  of  blacks  (3,000  to  5,000)  are  Char- 

leston. Huntington  and  Bluefield.  The  prin- 
cipal immigration  into  West  Virginia,  exclud- 

ing foreigners,  has  been  (by  census  of  1900) 
from  Virginia,  61,508;  from  Ohio,  40,301;  from 
Penns>dvania,  28,927.  The  white  voters  are 
247,970,  of  whom  23.577,  11  per  cent,  are  illiter- 

ate. The  black  voters  are  14,786,  of  whom 
5,583,  38  per  cent,  arc  illiterate.  Seventy-four 
thousand  eight  hundred  and  sixty-six  illiterates 
arc  in  the  btate.  8.3  per  cent  of  the  population 
above  10  years  of  age.  The  school-age  enu- 

meration (6  to  21)  is  396.818,  of  whom  259,971 
attend  sdiool.  More  recent  figures  (Free 
Schools  Report,  1918)  show  an  enumeration  of 
437,620  and  a  school  enrolment  of  313^73. 

Chorches. —  The  churches  in  West  Virginia 
in  order  of  membership  arc  Methodist  Epis- 

copal; Baptist  (North);  Methodist  Episcopal 
(South)  ;  Catholic;  United  Brethren;  Methodist 
Protestant;  Presbyterian;  Disciples;  Colored 
Baptists.  Regular;  Episcopal;  Free  Will  Bap- 

tists; Lutheran.  United  Synod,  South;  Lu- 
theran, (jeneral  Synod;  Baptist  (South). 

Eighty-six  per  cent  of  the  church  membership 
is  Protestant.  There  are  3,486  Sunday  schools 
in  the  State,  with  27^577  officers  and  teachers 
and  212,577  scholars. 

Government. —  The  governor,  auditor,  treas- 
urer, secretary  of  state,  attorney-general,  su- 

perintendent of  free  schools  and  commissioner 
of  agriculture  constitute  the  executive  corps  of 
West  Virginia  and  form  the  board  of  public 
works.  This  board  looks  after  the  interest  of 
the  State  in  all  internal  improvements;  fixes 
the  direct  State  tax,  and  assesses  for  taxation 
all  railroads,  pipelines  and  public  utility  proi>- 
erty.    All  the  ofHcials  above  named  except  the 
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attorney-prncral  arc  obliged  to  reside  at  the 
rapitol.  All  arr  elected  every  four  years.  Each 
of  the  at)Ove  officials  report  in  writing;  to  the 
governor  10  days  before  the  meeting  of  the 
kgislature.  The  governor  must  have  resided 
in  the  State  five  yi>ars  and  nui>;t  be  at  least 
30  years  of  age.  In  ras<*  of  a  vacancy  in  the 
governorship  within  the  first  three  years  after 
election  a  new  election  is  held.  If  the 

remainder  of  the  tirnx  is  less  than  one  j-ear  the 
president  of  the  senate  acts  as  governor,  and 
after  him  the  speaker  of  the  house  is  eligible. 
The  salaries  paid  are  as  follows:  Governor, 
$5,000;  secretary  of  state.  $4,()0();  superintend- 

ent of  free  schools.  $4,000;  treasurer,  $3,500; 
auditor.  $4,500;  the  attorney-general,  $4.(XX); 
and  the  commissioner  of  agriculture,  $4,000. 
The  auditor  is  not  only  comptroller  of  the 
currcnc>'  but  is  also  register  of  the  land  office 
and  commissioner  of  insurance.  Other  State 
officials  are  the  tax  commissioner,  commissioner 
of  banking,  commissioner  of  labor,  compensa- 
tion  commissioner,  road  commissioners  (two), 
chief  of  department  of  mines,  health  commis- 

sioner, iTdmc  and  fish  warden.  State  geologist. 
State  historian  and  archivist.  State  librarian, 
fire  marshal  and  adjutant -general. 

The  public  service  commission,  three  mem- 
bers, is  a  court  of  the  people  in  all  complaints 

against  public  utilities.  The  board  of  control, 
three  members,  has  the  financial  management 
of  all  institutions,  charitable  and  educational, 
receiving  State  appropriations.  The  board  of 
education,  six  members,  three  from  each  domi- 

nant party,  together  with  the  State  superintend- 
ent as  chairman  ex-ofTicio,  has  control  of  the 

education<i1  affairs  of  the  university,  the  normal 
schools  and  other  State  educational  institutions. 

The  election  for  State  officials  is  held  at  the 
time  of  the  Presidcntal  election  and  the  new 
officials  take  office  4  March  of  the  next  year. 
The  legislature  meets  biennially  in  January  of 
the  odd-numbered  years  and  may  remain  in 
session  not  more  than  45  days.  Half  of  the 
senators  are  ek-cted  every  two  years,  and  all  of 
the  members  of  the  hou^e  of  delegates.  There 
are  30  senators,  two  fn  m  each  of  15  senatorial 
districts,  and,  by  present  apportionment,  94 
delegates.  A  senator  must  be- at  least  25  years 
of  age,  but  only  voting  qualifications  are  re^ 
quired  of  a  delegate.  The  pay  is  $4  per  diem 
and  mileage.  A  simple  majority  suffices  to 

override  the  governor's  veto;  after  five  days a  bill  may  become  a  law  without  his  approval, 
the  legislature  is  prohibited  from  anything  ex- 

cept general  legislation.  The  State  is  divided 
into  six  congressional  districts.  The  judiciar>' 
is  composed  of  (1)  the  Supreme  Court  of 
Appeals;  (2>  Circuit  Courts;  (3)  nine  courts  of 
limited  jurisdiction;  (4)  the  courts  of  county 
commissioners;  (5)  justices  of  the  peace;  (6) 

City  C'durts.  The  Supreme  Court  is  composed of  five  judges  elected  for  12  years,  and  holds 
its  sessions  at  Charleston.  The  judges  are 
paid  $.S..HX)  and  mileage.  There  are  23  circuit 
judges  for  23  Circuit  Courts;  they  are  paid 
$3,300  and  nvleage.  A  Circuit  Court  is  held 
four  times  a  year  in  each  county.  The  rapid 
development  of  some  parts  of  the  State  ren- 

dered more  courts  necessar>',  so  the  le^slature 
created  nine  courts  of  limited  jurisdiction  with 
ap|i«al  to  the  Circuit  Courts.  Each  county  is 
divided  into  from  three  to  10  magisterial  dis- 

tricts, and  each  district  elects  one  justice  ut 
the  peace,  or  two  if  the  population  is  greater 
than  1,200.  These  justices  ha\x  the  u^ual 
puwers  of  American  justices  of  the  peace,  and 
jurisdiction  over  civil  suits  involving  $300  or 
less.  The  County  Court  is  not  a  common-law 
court  and  not  a  court  of  record,  but  rather  an 
administrative  board  for  county  affairs.  There 
are  no  chancery  courts,  but  the  courts  of 
record  have  equity  jurisdiction ;  in  eiiuity  cases 
the  trial  court  may  appoint  four  commissioners 
in  chancery  who  decide  such  questions  as  the 
court  refers  to  them  and  upon  their  decisiuns 
and  reports  the  judge  bases  his  decrees. 
Notaries  public  and  commissioners  are  appointed 
by  the  governor  without  limit  as  to  number 
The  unit  of  local  fj^ovemment  is  the  county 
under  the  usual  elective  county  officers;  county 
commissioners,  sheriff,  clerk,  tax  assessor,  sur- 

veyor, etc.  The  township  system  was  adopted 
in  1863,  but  did  not  work  satisfactorily,  and  in 
1872  was  abolished  and  the  old  county  system revived. 

History  and  Politic!.— Governor  Berkeley 
<if   Virginia,  in   1670,  commissioned   Ma j. -Gen. 
Abram  Wood  *for  the  finding  out  the  ebbing 
and  flowing^  of  the  water  on  the  other  side  ol 
the  mountains.*    The  next  year  Wood  sent  out 
Capt  Thomas  Batts  and  four  men.    They  left 
Appomattox,  now  Petersburg.  Va..  1  Sept.  1761. 
crossed  the  Blue  Ridge  7  September,  the  Alle- 
ghenies,    10-13    September,    and    reached    the 
Great  Kanawha  at  "the  Falls,*  16  September. 
Governor  Spottswood,  in  1716,  led  a  party  of 
30  cavaliers,  crossing  the  mountains  at  what  i» 
now  Pendleton  County.    In  commemc<ration  of 
this  expedition  and  to  encourage  westward  emi- 

gration he  founded  the  *^Knights  of  the  Golden 
Horseshoe.*   with   the  motto  *Sic  jurat   tran- 
scendere  monies."    In  1725,  John  \'an  Meter  ex- plored the  valley  of  the  South  Branch.    In  1727. 
Morgan  ap  Morgan  built  the  first  cabin  in  what 
ii>  now  Berkeley  County.    After  1735.  the  Sonth 
Branch  Valley  began  to  fill  up  with  the  overflow 

from  the  Shenandoah  X'alley  and  from  Pennsyl- vania and  Maryland.    The  settlers  were  of  kt- 
eral  nationalities  —  and  the  composition  of  the 
I^eople  of  West  Virginia  has  always  been  differ- 

ent from  that  of  the  country  east  of  the  moun- 
tains.   Some  of  the  land  in  West  Virginia  wai 

embraced  in  the  "Northern  Neck*  grant  to  Lord 
Fairfax,  and  his  surveyors,  in  1746.  planted  the 
Fairfax  stone  at  the  head  of  the  North  Branch 
of  the  Potomac  to  mark  the  western  limits  of 
the  grant.    The  first  permanent  settlement  west 
of  the  Alleghenies  was  made,  in  1764.  by  Johfl 
and  Samuel  Pringle,  at  Turkey  Run.  now  in 

I'pshur  County.     In  1768l  after  the  expulsioo of  the  French  who  claimed  the  territory  drained 
by  the  Ohio,  the  Six  Nations  sold  the  land  to 
the  English,  though  several  other  Indian  tribes 
claimed  the  country.    But  within  historic  timcf 
no   Indians  have   ever  occupied  any   part  of 
West    Virginia.     The  attempts   of   the   whiles 
to  take  possession  of  these  Indian  lands  led  lo 
bloody  conflicts  that  lasted  until  after  the  Revo- 

lution.   The  West  Virginians  heartily  supponed 
the   Revolution  and  sent  troo|»  to  hdp  Nc« 
Knglnnd  and  the  Middle  G>lonies.    The  nisloffy 
of  western  Virginia  before  1861  is  a  histoi^  of 
controversy    with    eastern    Virginia.      Sooallx, 
politically  and  economical ly  the  two  sections  of 
the  Stnti-  wen-  unlike  from  the  first     Westcn 
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was  democratic,  eastern  Virginia  was 
tic,  in  institutions.  The  idea  of  sepa- 
'as  older  than  the  Union;  the  Conti- 
ongress  had  been  petitioned  to  set  up  a 
St  of  the  Alleghenies ;  the  people  of  the 
re  always  reaa>r  for  independence.  The 
::ounties  complained  that  they  were  gov- 
ir  the  benefit  of  the  eastern  counties. 
Tennessee  and  Kentucky,  western  Vir- 
d  to  wait  half  a  century  for  separate 
listence.  The  crisis  came  during  the 
I  movement  in  1861.  The  Virginia  con- 
passed  the  ordinance  of  secession,  the 
i  from  the  western  counties  opposing, 

itted  it  to  the  people.    From  Novem- 
lO  May  1861  meetings  were  held  in  the 
counties  which  made  it  clear  that  that 
/ould  not  go  with  the  South.  An  irreg- 
irention  of  26  counties  met  in  Wheeling 
1861  and  came  near  breaking  away  be- 
vote  on  the  ordinance  of  secession. 

Item  counties  voted  40,000  against  and 
•  secession.  The  second  Wheeling  con- 
composed  of  the  newly-elected  mem- 
the  legislature  and  irregularly-elected 

J  from  the  counties  west  of  the  moun- 
et  11  June,  declared  the  ordinance  of 
I  void,  vacated  the  offices  of  the  State 
nia  and  formed  a  "reorganized**  gov- 
of  Virginia,  with  Frances  H.  Pierpont 
nor.  The  legislature  calling  itself  the 
legislature,  elected  senators  for  Vir- 

hn  S.  Carlile  and  Waitman  T.  Willey, 
re  received  at  Washington.  The  con- 
made  a  provision  for  organizing  a  new 
•  calling  a  third  convention  at  Wheel- 
6  November,  in  which  41  counties  were 
ted.  A  constitution  for  the  new  State 
ned  and  ratified  by  the  people  in  April 
:  was  at  first  proposed  to  call  the  new 
anawha,  but  the  name  West  Virginia 
Jly  adopted.     The  *  reorganized*  gov- 
of  Virginia  gave  its  consent  to  the 
of  the  new  State,  and  on  31  Dec.  1862 
i  consented  to  admit  West  Virginia  to 
on,  as  soon  as  it  should  provide  for 
abolition    of    slavery.      On    20    April 

!sident  Lincoln  issued  his  proclamation, 
accordance    therewith,    West    Virginia 
the  35th  State  of  the  Union,  20  June 

ong  desired  separation  was  effected,  not 
Civil  War  as  a  cause,  but  rather  as  an 

lity.  During  the  war  no  important  mili- 
rations  were  carried  on  in  West  Vir- 
rhe  Confederates  early  lost  control  of 
e,  but  there  were  skirmishes  and  raids 
ar  the  end  of  the  war.  However,  as 
d  with  the  other  Southern  States, 
irginia  suffered  little.  From  the  State 
>,fiX)  soldiers  entered  the  Union  army 
«t  10,000  went  into  the  Confederate 
Laws  were  passed  by  the  legislature 
ing  the  property  of  the  Confederates, 
:r  the  war  all  Confederates  and  Con- 
s>-mpathizers  were  disfranchised  from 
nd  holding  office.  In  1860  it  was  offi- 
sported  that  29,316  persons  —  nearly 
the  voting  population  —  were  disfran- 
The  election  of  1870  overthrew  the 
tepublican  party  and  gave  the  control 
!  affairs  to  the  Democrats.  The  next 
re  was  framed  the  second  constitution, 
the  question  of  franchise,  and  this  was 

endorsed  by  the  people  of  the  State  August 
1872.  The  Democrats  retained  control  of  the 
State  until  1896  when  the  Republicans  carried 
the  elections.  This  change  in  political  com- 

plexion was  due  to  the  great  industrial  develop- 
ment of  the  State  which  attracted  a  heavy  im- 

migration from  the  States  north  and  west. 
West  Virginia  was  the  first  State  to  begin  the 
undoing  of  reconstruction;  and  the  first  to 
break  from  the  ranks  of  the  ̂ Solid  South.*  The 
first  break  in  Republican  control  of  the  State 
look  place  in  1916  when  Comwell  (Dem.)  was 
elected  governor  over  Robinson  (Rep.)  by 
2,755  majority.  At  the  same  election  Hughes 
(Rep.)  for  President  carried  the  State  by  2,721 
over  Wilson  (Dem.).  In  1912,  the  State  went 
•'dry*  by  a  majority  of  92,342  for  the  prohibi- 

tory amendment.  In  1918  a  ̂ 'Budget  Amend- 
ment,^ governing  the  legislature  in  the  matter 

of  appropriations,  was  added  to  the  constitution 
by  the  vote  of  the  people. 

COVERNORS   OF  WeST  VIRGINIA. 

Arthur  I.  Boremaa    Rapublican    1863-1869 
Daniel  D.  T.  Parntworth*    "     1869 
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Henry  D.  Hatfield    "            1913-1917 John  J.  Comwell    Democrat    191 7 

Bibliography.  —  Byrne,  <  Hand- Book  of 
West  Virginia>  (1915) ;  Callahan.  ;.  M.,  <Semi- 
Centennia]  History  of  West  Virginia*  (1913)  ; 
Callahan,  Maud  F.,  ̂ Evolution  of  the  Con- 

stitution of  West  Virginia*  (1909)  ;  Fast 
and  Maxwell,  < History  of  West  Virginia > 
(1901);  Hale,  <Trans-Alleg^eny  Pioneers^ 
(1887);  Hall,  <Rending  of  Virginia*  (1902); 
Harris,  West  Virginia  Legislative  Handbook 
and  Manual  (1918) ;  Kercheval,  <  Valley  of 
Virginia*  (1833) ;  Lewis,  ̂ Hand-Book  of 
West  Virginia*  (1904)  ;  Lewis,  <  History  of 
West  Virginia*  (1889)  ;  Summers,  ̂ The  Moun- 

tain State*  (1893)  ;  WHlley,  < Formation  of  West 
Virginia*  (1901)  ;  Withers,  ̂ Clironicles  of  Bor- 

der Warfare*  (1831);  United  States  Reports: 
^ (Geological  Survey  of  West  Virginia*  (Bulletin 
2,  1911) ;  ̂Mineral  Resources  of  the  United 
States*  (Part  H.  1916) ;  ̂ Bureau  of  Census* 
(1910-15);  ̂ Comptroller  of  Currency*  (Vol.  2, 
1917)  ;  West  Virginia  Reports  (1916)  :  ̂ State 
Geologrical  Surveys* ;  < Public  Service  Commis- 

sion^ ;  ̂Department  of  Mines* ;  ̂Department  of 
Banking* ;  ̂Bureau  of  Labor* ;  <Tax  Commis- 

sioner* ;  ̂ Department  of  Free  Schools* ;  ̂De- 
partment of  Agriculture.* Wilson  M.  Foulk, 
Late  State  Historian  and  Archivist. 

WEST  VIRGINIA  CAMPAIGN  OP 
1861.  At  the  outbreak  of  the  Rebellion.  West 
Virginia  had  few  slaves,  no  sympathy  with  the 
secession  movement  and  adhered  to  the  Union. 

*  As  prendent  of  the  senate,  filled  the  unexpired  term  of 
Governor  Boreman,  who  had  been  elected  to  the  United 
Statee  Senate. 

t  Title  over  the  govemonhip  oootefted  by  Nathan  Qoff — 
oonte#t  lasting  ̂ Smtk  montlit. 
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Her  citizens  denounced  the  action  of  the  Stale 

convention  in  adopting  an  ordinance  of  seces- 
sion and  at  town  and  county  meetings  passed 

resolutions  looking  to  a  separation  of  the  west- 
ern counties  from  the  re^t  and  the  organization 

of  a  new  State.  On  13  May  1861  a  delegate 
convention  was  held  at  Wheeling,  26  counties 
being  represented  hy  nearly  400  leading  Union 
men,  and  an  interchange  of  views  resulted  in  a 
decision  to  secede  from  the  Stale  should  the 
ordinance  of  secession  be  ratified  by  the  vote 
of  the  people  to  be  given  on  the  23d  of  May, 
and  a  provisional  convention  was  called  to  meet 
on  11  June  following.  The  vote  cast  on  23 
May  was  large  and  showed  a  majority  against 
scces.sion  in  the  west.  Out  of  a  vote  of  about 
44,000  in  50  counties  40,000  were  against  the 
ordinance  of  secession. 

Meanwhile  Governor  Letcher  had  called  out 

the  militia  of  West  Virginia  and  ordered  offi* 
cers  to  protect  the  Baltimore  and  Ohio  Railroad 
and  guard  the  frontier  of  the  State  against  in- 

vasion by  Ohio  and  I*enns>  Ivania.  The  principal 
olhcer  assigned  to  this  duty  was  Col.  Geo.  A. 
Portcrficld,  who  4  May  was  ordered  b)r  Gen. 
R.  £.  Lee  to  Grafton  to  call  out  the  militia  and 
enroll  volunteers  to  protect  the  railroad  and 
encourage  scces^ion  sentiment.  Five  thousand 
men  were  thought  ample  for  the  purpose,  but 
Porterfield  could  not  raise  a  lOih  of  that  num* 
ber  and  troops  had  to  be  sent  from  the  eastern 
part  of  the  State.  General  Lee  had  informed 
rorterficld  that  it  was  not  intended  to  interfere 
with  the  peaceful  use  of  the  railroad,  but  Gov* 
crnor  Letcher,  incensed  at  the  overwhelming 
Union  sentiment  and  the  apathy  of  the  citizens 
in  volunteering,  and  moved  also  by  the  collec- 

tion c»f  Ohio  troops  on  the  border,  ordered  Por- 
terfield to  make  a  descent  on  Wheeling,  seize 

and  carry  away  the  arms  sent  there  by  the  na- 
tional gdvcrnment  and  arm  his  men  with  them, 

and  specially  commanded  that  should  troops  of 
Ohio  or  Pennsylvania  endeavor  to  pass  over  the 
railroad,  to  destroy  it  and  tlie  bridges.  To  seize 
Wheeling  was  impossible  with  the  few  men  at 
his  disposal,  but,  convinced  that  the  Ohio  troops 
were  on  the  eve  of  a  movement  eastward,  Por- 

terfield burned  the  bridges  of  the  railroad  be- 
tween Farmington  and  Mannington.  This  ac- 

tion was  immediately  followed  t>y  the  occupa- 
tion of  the  railroad  and  contiguous  country  by 

loyal  \\'cst  Virginia,  Ohio  and  Imliana  troops, 
under  command  of  General  McClellan^  who  had 
Iteen  assigned  to  the  command  of  a  military  de- 

partment eml*racing  Ohio,  Indiana,  Illinois  and 

West  Virginia.  L"pon  the  advance  of  these troops  from  Wheeling  and  Parkcrsburg  on  the 
J7th,  Porierfield  abandoned  Grafton  on  the  28th 
and  fell  back  to  Philippi,  from  which  place  he 
was  driven  on  3  June  to  Beverly.  (See  Phil- 
irrr,  KNr..\r.F.MKNT  at>.  General  Gar  net  t  was 
'icnt  to  rrlicvr  iNirtcrlield  and  took  position  at 
Rich  Mountain  and  Laurel  Hill.  Col.  John 

Pegram's  detachment  at  Rich  Mountain  was  at- 
tacked and  dotcated  i»y  McClellan  11  July,  many 

men  were  taken  pri'^oiurs  and  the  rest  retreated 
over  (Hieat  Mountain.  McClellan  pursued 
through  Heverly  and  Hutton<:viIle,  seized  the 
>ummit  of  Cheat  Mountain  and  entrenched  a 
I  art  of  his  comman<l  on  the  main  Staunton 
turnpike  leading  over  the  mountain.  (See 
Rini  Mountain*.  Battle  of).  Gamett,  who 
was  at  Laurtl  Hill,  abandoned  his  position  on 
the  night  of  the  11th  and  retreated  northeast 

toward  the  Northwestern  turnpike,  was  over- 
taken at  Carrick's  Ford,  on  Cheat  River,  on  the 

13th,  was  killed  and  his  command,  making  a 
rapid  retreat,  reached  the  Northwestern  turnpike 
and  turning  southward  arrived  at  Monterey  in  a 
demoralized  condition.  There  are  but  three 
routes  across  the  mountains  separating  West 

\'irginia  from  the  Shenandoah  \'al]ev  that  arc 
practicable  for  military  operations:  the  .Niorth- 
western  turnpike  on  the  north ;  the  Staunton 
and  Parkersbur^;  turnpike  tarthi  r  south  and  the 
Kanawha  turnpike,  leading  past  Gauley  Bridge, 
still  farther  south.  While  McClelUii  was  seii- 
itig  the  two  first,  a  column  under  General  Cox 
was  operating  on  the  latter.  At  the  time  Gen- 

eral Gamett  was  sent  to  Rich  Mountain,  Gen. 
H.  A.  Wise  was  ordered  to  rai^e  a  force  for  the 
defense  of  the  Kanawha  Valley  and  Gen.  J.  B. 

Floyd  was  <iirected  to  raise  a  brigade  for  serv- 
ice in  southwestern  Virginia.  It  had  been  Mc- 

Clellan's  intention  to  conduct  his  campaipi  in 
West  Virginia  by  wav  of  the  Kanawha  \  alley, 
but  the  gathering  of  the  Confederates  near  Bev- 

erly determined  him  to  proceed  to  that  region 
and  postpone  his  Kanawha  campaign  till  north- 

western Virginia  should  be  cleared  of  the 
enemy.  Later  it  was  found  that  the  presence  oi 

VN'ise  in  the  Kanawha  Valley  menaced  his  tiank 
and  2  July  General  C(»x,  with  a  brigade,  was 
ordered  to  cross  the  Ohio  at  Gallipolis  and  con- 

duct a  campaign  against  Wise,  and  on  the  6th 
he  was  ordered  to  march  on  Charleston  and 
Gauley  Bridge.  Cox  crossed  the  Ohio,  with 

alK)ut  3,0(X)  men,  drove  in  some  of  Wise's  ad- vanced detachments  and  on  11  July  moved  up 
the  Great  Kanawha  River  in  transports.  The 
river  was  navi{(able  for  small  steamers  aliout 
70  miles  to  a  point  10  or  12  milfs  above  (Tharlcs- 
ton,  the  onlv  important  town  of^  the  region 
which  is  at  the  coniluencc  oi  the  Kanawha  and 
Elk  rivers.  On  the  evening  of  the  16th  Cox 
reached  the  mouth  of  the  PocotaUgo,  a  large 
creek  which  enters  the  Kanawha  from^  the 

north,  where  he  heard  that  scime  of  W'isc's forces  were  in  position  above  the  mouth  of 
Scare V  Creek  on  the  south  >idc  of  the  Kanawha 
and  about  three  miles  distant.  It  was  necessary 
to  dislodge  this  force  l»efore  he  could  proceed 
farther.  Troops  were  landed  on  the  south  side 
of  the  river,  on  the  17th,  and  the  position  was 

attacked,  but  Cox's  men  were  repulsed  with  a loss  of  14  killed  and  47  wounded.  ( See  Scavey 
Ckeek,  Engagement  at).  This  check  dela^ 
Cox  until  he  could  get  land  transportauoOi 
which  came  on  the  23d,  and  the  next  day  he 
advanced,  took  Charleston  on  the  25th,  which 
Wise  had  hurriedly  abandoned,  and  on  the 
morning  of  the  29th  reached  Gaulcv  Bridge. 
Wise  retreating  before  him  and  not  halting  until 
he  reached  Greenbrier  and  the  White  Sniphur 
Springs,  where  he  was  joined  by  General  Floyd. 
The  whole  of  West  Virginia,  with  the  gale- 
ways  to  the  East  were  now  in  Union  possession* 
but  the  Confederates  did  not  let  the  possession 
go  unchallenged  and  made  efforts  to  recover 
tne  lost  ground. 

After  the  defeat  and  death  of  General  Gar- 
nett.  Gen.  W.  W.  Loring  was  ordered  to  the 
command  of  the  Confederate  forces  in  north- 

western Virginia,  and  lieing  strongly  reinforqed 
began  preparations  to  retake  Cheat  Mountaia. 
Before  these  preparations  were  completed.  Gen. 
R.  E.  Lee  was  assigned  to  the  command  of  all 
the  Confederate  forces  in  West  Virginia  and 
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I  August  joined  Loring  at  Valley  Moun- 
bere  he  remained  a  month,  makmg  him- 
[uainted  with  the  country,  bringing  up  re- 
nents  and  supplies  and  elaborating  a  plan 
aigrn  bv  which  he  proposed  to  break 

■  the  Alleghanies  and  recover  the  coun- 
;t  to  the  Ohio.  His  point  of  attack  was 
lion  position  covering  £evcrly  and  the 
estward.  McClellan  had  been  called  to 

igton,  leaving  General  Rosecrans  in  com- 
n  West  Virgmia,  and  Gen.  J.  T.  Reynolds 
lunand  of  the  Union  troops  holding  en- 
d  positions  at  Cheat  Mountain  summit 
ater  and  Huttonsville.  Two  Confeder- 
umns  were  sent  by  the  Staunton  road 
Cheat  Summit  and  one  by  the  Lcwisburg 
intcrsvillc  road  against  Elk  Water.  At  the 
me  another  column  was  ordered  to  pierce 
I  between  Elk  Water  and  Cheat  Summit, 
nee  of  eight  miles  through  a  trackless 
in  forest,  to  gain  the  rear  of  both  posi- 
The  movement  began  on  11  September, 

of  Lee's  command  succeeded  in  reaching r  of  the  Union  troops  at  the  summit,  a 
acked  by  the  Staunton  road  in  front  and 
ere  repulsed.  The  column  sent  against 
ater  appeared  before  that  position  but, 
le  failure  of  the  other  columns,  made  no 
and  on  the  15th  all  the  columns  retired 
r  old  positions.    Lee  was  greatly  disap> 
and  deeply  mortified  at  his  failure  and 

idcr    a   cloud    from   which   he    did   not 
till  after  he  had  succeeded  to  the  com- 

jf  the  Army  of  Northern  Virginia,  in 
562.  No  further  effort  was  made  by  the 
eratcs  to  regain  the  ground  lost  in  the 
est,  nor  was  a  general  Union  advance  at- 
i,  but  there  were  sharp  encounters  at 
Bartow  and  Camp  Alleghany  (qq.v.), 
suiting  in  Confederate  success. 
rd  and  Wise,  who  had  united  forces  near 
urg,   moved    forward  in   the  middle  of 

to   Sewcll   Mountain  and   on   the  23d 
:rosscd  to  the  north  side  of  Gauley  River 
nifax    Ferry    to    flank    Cox    at    Gauley 
and  drive  him  down  the  Kanawha  Val- 
iie  Ohio.    He  attacked  and  defeated  the 
1  Ohio  at  Cross  Lanes,  on  the  26th,  and  on 

tember  was  attacked  by  General   Rose- md  that  night  recrosscd  the  Gauley  and 
:d  to  Sewell  Mountain.     (See  Carnifax 

After  some  delay  Rosecrans  advanced 
top  of  Bi^  Sewell  Mountain.  34  miles 
Gauley    Bridge    and    began    sfcirmishing 
le   Confederates.     Lee,   with  a  part  of 
s   command,   joined   Floyd   on   29   Sep- 
and  assumed  command.    The  two  oppos- 
lies  that  lay  opposite  each  other  upon  the 
>f  Big  Sewell,  separated  by  a  deep  gorge, 
ibout   equal  in   number,   hut   each   com- 
•  had  exaggerated  ideas  of  the  strength 
other  and  it  was  difficult  for  either  to 
n  offensive  move.    Each  was  looking  for 

mints  in  his  adversary's  position,  using 
•dinary  energ>'  to  feed  the  men  and  ani- 
ind  waiting  for  the  rains  to  cease  and 
ids  to  dry.    But  the  rains  did  not  cease, 
vas  an  extraordinary  rise  in  the  waters 
the  night  of  5  October  Rosecrans  began 
back  and  at  the  end  of  four  days  his 

s  were  in  camp  between  Hawks*  Nest  and 
Bridge.  When  Lee  discovered  that 

ans  had  gone  he  ordered  the  cavalry  to 
;  when  satisfied  that  he  had  gone  clear  to 

Gauley  Bridge  he  began  repairing  the  road  from 
Sewell  Motmtain  to  Lewisburg  and  projected 
a  campaign  for  Floyd  down  the  left  bank  of 
New  River  and  then  to  the  mouth  of  Loop 
Creek,  the  head  of  navigation  of  the  iOinawhai, 

to  intercept  Rosecrans'  communications,  while 
an  effort  was  being  made  to  press  him  in  front. 
Floyd  lost  no  time  in  preparing  for  the  move- 

ment to  drive  Rosecrans  from  Gauley  Bridge 
back  to  Charleston,  probably  to  the  banks  of  the 
Ohio.  On  10  October  he  started  and  after  a 
difficult  march  over  mountain  roads,  crossed 
New  River  at  Richmond  Ferry  and  toiled  on 
over  the  Raleigh,  Fayette  and  Kanawha  turn- 

pike, through  Fayettevillc,  and  on  the  22d 
camped  on  Cotton  Hill,  five  miles  beyond  Fay- 
ctteville,  in  the  elbow  south  of  the  junction  of 
the  New  and  Gauley  rivers.  On  the  next  day 
he  wrote  the  Confederate  Secretary  of  War 
that  with  a  proper  force  he  could  dislodge  Rose- 

crans from  Gauley*  Bridge  and  drive  htm  back to  Clarksburg,  with  10,000  additional  men  he 
would  win  the  whole  Kanawha  Valley  before 
the  conclusion  of  the  campaign.  Meanwhile  Lee 

had  informed  him  that  Loring*s  troops  would 
march  back  to  the  Cheat  region,  and  this  settled 
the  fact  that  he  would  have  to  measure  strength 
with  Cox  unaided  by  any  advance  on  the  Lewis- 

burg road.  On  1  November  he  opened  on  Rose- 
crans with  artillery.  Rosecrans  planned  to  cap- 

ture him,  and  on  the  12th  Floyd  retreated,  nar- 
rowly escaping  capture.  (See  Gauley  Bridge). 

The  campaign  on  the  Kanawha,  as  in  the  Cheat 
region,  was  ended.  The  inclement  weather  ren- 

dered extended  movements  impracticable  and 
both  Union  and  Confederates  found  ample  em- 

ployment in  getting  up  supplies,  maintaining  the 
roads  in  condition,  providing  shelter  and  guard- 

ing against  surprise.  Scoutmg  was  restricted  to 
narrow  limits  and  the  results  were  unimportant 
But  the  campaign  had  been  one  of  the  greatest 
importance.  The  whole  line  of  the  Alleghanies, 
from  the  Pennsylvania  border  on  the  north  and 
beyond  the  Kanawha  on  the  south,  was  securely 
guarded  against  incursions  from  the  east,  and 
westward  to  the  Ohio  River,  western  Virginia 
was  in  the  hands  of  the  Union  government. 
The  political  transformation  of  West  Virginia 
kept  pace  with  the  military  movements,  finally 
resulting  in  a  new  State.  Consult  ̂ Official 
Rccords>  (Vols.  U,  V);  The  Century  Com- 

pany's *  Battles  and  Leaders  of  the  Civil  War* 
(Vol.  I) ;  Cox,  *  Military  Reminiscences  of  the 
Civil  War>   (Vol.  I). 

E.  A.  Carman. 

WEST  VIRGINIA  AND  MARYLAND 
BOUNDARY  DISPUTE.  The  principal  dis- 

pute was  an  old  one  in  regard  to  the  meaning 
of  the  "first  source  of  the  Potomac*  which  in 
Lord  Baltimore's  charter  was  mentioned  as  a 
point  from  which  to  determine  the  botmdarv  of 
western  Maryland.  This  was  marked  in  1746 
bv  the  Fairfax  Stone  at  the  head  of  Fairfax 
Run,  which  was  regarded  as  the  head  of  the 
North  Branch,  in  accord  with  a  decision  itt 
council  based  upon  a  careful  survey  by  a  bound- 

ary commission.  Although  in  1^2  Maryland 
finally  accepted  the  Fairfax  stone  as  a  point 
marking  the  meridian  of  her  western  boundary, 
in  1859  she  secured  a  new  survey  of  the  meri- 

dian line  northward  which  terminated  at  the 
Pennsylvania  boundary  about  three-fourths  of 
a  mile  west  of  the  old  line  (surveyed  in  1788) 
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thus  laying  the  basis  of  later  controversies  with 
V\>st  Virginia  in  regard  to  conflicting  land 
claims  and  jurisdiction  in  the  triangular  strip 
heiwcen  the  two  lines  —  some  of  which  culmi- 

nated in  personal  encounters  and  lircaches  of 
the  peace  which  each  State  treated  as  a  crime 
within  its  jurisdiction  and  attempted  to  punish. 

In  the  suit  ))egun  sigainst  West  Virginia  in 
18W.  Maryland,  U'sides  claiming  that  the 
source  of  the  North  Branch  should  be  located 
nearly  a  mile  west  of  the  Fairfax  stone,  also  in- 

jected the  old  claim  to  the  South  Branch  as 
the  farthest  source  of  the  Potomac  —  a  claim 
which  would  have  divided  West  Virginia  into 
two  nim-contifnious  parts.  The  court  decided 
)H>th  of  these  questions  in  favor  of  West  Vir- 

ginia on  the  basis  of  prescriptive  right  arising 
from  long-<ontiiiued  possession  of  people  claim- 

ing rights  on  the  West  Virginia  side  of  the 
long- recognized  line.  Maryland  also  claimed 
that  the  rights  of  Lord  Baltimore  included  the 
l)cd  of  the  Potomac  to  high-water  mark  of  the 
southern  shore.  The  court,  however,  decided 
that,  consistent  with  long-continued  exercise  of 
political  jurisdiction,  the  uniform  southern 
iioundary  of  Maryland  was  at  low-water  mark 
on  the  south  bank  of  the  river  to  the  intcrscc* 
lion  of  the  north  and  south  line  forming  the 

western  boundary  of  Marv'land.  The  survey and  marking  of  the  boundary  in  accord  witn 
the  court  decision  was  accomplished  by  a  joint 
commission  in  1912. 

James  M.  Callahan, 
/  rofcssor    of    History    and    Political   Science, 

West  Virginia  University. 
WEST  VIRGINIA  UNIVERSITY,  a  co- 

educational State  institution  located  at  Mor- 
gati'own,  KX)  miles  south  of  Pittsburgh.  The 
university  grounds,  with  a  picturesque  outlook 
upon  the  adjacent  Monongahela  River,  have  an 
.Miractivc  natural  site  equaled  by  fe>y  institu- 

tions of  learning.  The  campus  contains  al>out 
50  acres. 

The  university  originated  from  the  national 
land  grant  act  of  2  June  1S62.  and  from  the 
subsequent  action  of  the  State  legislature  in 
accepting  and  carrvnng  out  the  provisions  of 
the  aci.  Its  location  at  Morgantown  was 
largely  determined  by  the  foundation  of  an  edu- 

cational institution  which  had  already  been  laid 
at  Morgantown  through  an  academy  first  es- 

tablished in  1814  and  re-established  in  1832. 
On  30  Jan.  1867,  the  legislature  accepted  the 
property  of  the  old  Nfonongalia  Academy  and 
OP  7  Feb n wry  passed  an  act  permanently  es- 

tablishing *'The  .Xgriculmral  College  of  West 
Virginia*  and  authorizing  the  governor  to  ap- 

point a  Board  of  \*i^itors  which  at  their  fir^t meeting  on  3  April  1867  appointed  the  first 
president  and  e«itaf»lishod  •collegiate,  scientific 
and  agricultural"  departments  of  instruction. 
.\  department  of  military  science  was  organized 
soon  thereafter.  By  an  act  of  4  Dec.  1868,  the 
name  of  the  college  was  changed  to  "West 
Virginia  I'niversity'*  and  the  close  corporation 
•Board  of  Visitors*  to  the  "board  of  regents.* 
which  in  1K<).^  became  bipartisan  and  rotary. 
The  original  colU-ge  (Arts  and  Sciences)  began 
in  1867  with  five  de])artments  which  by  differ- 

entiation and  expansion  increased  to  more  than 
25  by  1907  .-Xfier  the  original  college,  other 
colleges  and  schools  were  established  as  fol- 

lows: the  College  of  I^w  1878;  the  College  of 
Engineering,  1887;  the  College  of  Agriculture, 

m>7;  the  School  of  Music,  1897;  the  School  o< 
Medicine,  1902.  The  agricultural  expehmcm 
station  was  established  in  1888  and  is  now  un- 

der the  direction  of  the  dean  of  the  College  of 
Agriculture.  The  division  of  agricultural  ex- 

tension was  organized  in  1912. 
For  many  years  the  growth  of  the  new  in* 

stitution  was  very  slow  and  uncertain,  largely 
due  to  old  sectional  questions,  new  post-liellum 
lK>litical  questions  and  the  lack  of  a  satisfac- 

tory system  of  secondary  schools. 
Gradually  the  obstacles  to  growth  were  re- 

duced or  removed  by  changing  conditions.  In- 
dustrial progress,  stimulating  liettcr  communi- 

cation, was  a  prominent  factor  in  the  transfor- 
mation of  the  earlier  poorly-equipped  school 

into  a  real  college  which  may  now  claim  uni- 
versity rank.  The  first  remarkable  increase  in 

attendance  was  coincident  with  the  admission 
of  women  between  1889  and  1897,  after  a 
long  struggle  against  conservative  opposition. 
In  the  last  decade  it  has  had  phenomenal 
growth,  greatly  aided  by  the  development  of 
better  secondary  schools,  and  is  worthy  of 
recognition  as  one  of  the  leading  Slate  insti- 

tutions. .\  preparatory  school  which  throughout 
the  earlier  years  was  maintained  in  connec- 

tion with  the  university,  was  abolished  in  1912 
In  recent  >'ears  the  curriculum  and  many 

of  the  courses  have  l»een  readjusted  to  the  new 
needs  resulting  from  rapidly  changing  condi- 

tions of  life.  Students  are  admitted  either  by 
examination  or  on  certificate  (detailed  statement 
of  work)  from  an  accredited  preparatoiy 
school.  Kn trance  requirements  are  15  units 
(four  years  of  high-school  work)  with  hhcnl 
provision  for  electives.  The  time  required  for 
completion  of  baccalaureate  degrees  is  four 
years,  .-\ncicnt  language  requirements  for 
graduation  in  the  .VB.  course  were  recently 
abolished.    By  a  comlunation  of  academic  and 
f>rofessional  work  a  student  may  earn  the  regu- 
ar  university  degree  and  the  professional  de- 

gree in  six  years. 
The  problem  of  securing  suitable  buildings 

to  meet  the  needs  of  expansion  and  more 
eriicient  instruction  has  been  a  continuous  one. 
There  are  now  eight  main  buildings,  several 
with  annexes,  besides  several  temporary  frame 
btiildings,  used  for  classrooms.  A  modcni 
library  building  was  completed  in  1902.  The 
most  recent  modem  building  (Oglcbay  haU) 
was  completed  in  1919  for  use  by  the  CoUege 
of  Agriculture.  A  new  building  for  the  Gn- 
lege  of  Law  was  erected  in  1919-20. 
iiigs  and  grounds  and  equipment  were  v: 
in  1919  at  approximately  $2,600,00a 

Kquipment,  which  in  the  earlier  days 
scarce   and   poor,   has   recently  been   provided 
lil>erally.    Laboratories  are  equipped   for 
ducting   modem   scientific  work.    The 
library  contains  over  60,000  voliunes. 

The  annual  income  of  the  university  and 
experiment  station  from  all  sources  for  the 
vear  ending  July  1919  was  approxiinatcl]r 
$934,000. 

\  special  feature  since  1902  is  the 
School   which   is  meeting  the  needs  of 
students  who  cannot  attend  during  the 
semester. 

Recently  more  attention  has  been  gii 
advanced  courses  suitable  for  gradonte 

The  muster's  degree  may  be  coinplctcd  ia  m additional  year  (36  weeks)  of  advMiccd  stadlir 
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dence  after  completion  of  the  bac- 
ate  degree.  The  degree  of  Ph.D.  is  not 
ed,  but  graduate  work  applicable  to- 
lis  degree  may  be  pursued  for  certifica- 
)  other  institutions  which  give  their 
attention  to  graduate  instruction.  Re- 
is   steadily   developing  in   all   colleges. 
total  number  of  students  in  1911-12 

9,  of  which  449  were  candidates  for 
;.  The  total  enrolment  in  the  year  1918- 
he  colleges  and  the  School  of  Medicine 
cduding  the  School  of  Music  and  various 
onrses)  was  1,305,  of  which  1,281  were 
ites  for  degrees  (and  379  were  women). 
«tal  enrolment  in  the  College  of  Arts 
aences   was   681,    of    which   314   were 
That  of  the  College  of  Engineering  was 

[  the  College  of  Agriculture  130  (of 
59  were  women) ;  of  the  Cx>llege  of 
,  and  of  the  School  of  Medicine  45  (5 
).  The  enrolment  of  the  Summer  School 
L  in  1919. 
911-12  the  total  number  of  the  instruc- 
force  (exclusive  of  assistants,  library 
id  experimental  station  staff)  was  68,  of 
37  were  full  professors.  In  1918-19  it 
ed  a  total  of  1 18  including  47  professors, 
ciate  professors,  20  assistant  professors 
instructors. 
1909   the  financial  and  business  affairs 
university   (and  of  other  State  educa- 
istitutions)  was  placed  under  the  direc- 
a  State  board  of  control,  consisting  o£ 

bers  appointed  by  the  governor.    The 
M.  control  remained  in  a  bipartisan  board 
mts,  which  until  1919  consisted  of  the 
iperintendcnt  of  free  schools  (ex-ofHcio) 
by  the  people,  and  of  four  other  mem- 
»pointed  bv  the  governor,  but  which  in 
as  merp^eci  into  the  State  board  of  edu- 
consisting  of  seven  members  including 
te  superintendent. 

James  M.  Callahan, 
:or   of   History   and    Political   Science, 
'  Virginia  University, 
\T    VIRGINIA    AND    VIRGINIA 
QUESTION,  The.    The  Virginia  debt 

a  arose  with  the  formation  of  West  Vir- 
nd  has  been  a  prominent  factor  or  issue 
e  politics  at  various  times.    At  the  time 
reparation  from  Virginia,  the  new  State 
onstitution  agreed  to  assume  a  just  pro- 

of the  public  debt  of  Virginia  prior  to 
3  be  ascertained  by  charging  to  it  all  the 
ttures  within   the   limits   thereof  and  a 
>portion  of  the  ordinary  expenses  of  the 
ovemment,  since  any  part  of  said  debt 
ntracted,   and  deducting   therefrom  all 
paid  into  the  treasury  of  the  common- 
trom  the  counties  included  within  the 

w  State,  during  the  same  period.*     As 
s  1866,  and  again  in  1870,  Virginia  ap- 
commissioners  with  authority  to  ncgo- 

r  adjustment  of  the  debt.    A  West  Vir- 
>mmission  failed  to  act  in  1870,  because 
not  provided  with  an  appropriation  for 
».     In  1871,  it  declined  the  proposal  of 

\  new  policy  of  arbitration  by  commis- 
iiot   citizens    of    either   State.    Acting 

1  the  examination  of  documents  at  Rich* 
however,   it   reported   a   net   credit   of 
).23  in  favor  of  Virginia  —  a  conclusion 
the  West  Virginia  legislature  did  not  ac- 

cept. In  1873  a  new  conskieration  by  the  West 
Virginia  Senate  finance  committee,  whose  chair- 

man (T.  M.  Bennett)  had  been  auditor  of  Vir- 
ginia for  eight  years,  resulted  in  a  report  of 

$525,000  in  favor  of  West  Virginia,  which  be- 
came the  basis  of  public  opimon  m  the  new 

State  thereafter. 
Meantime,  by  act  of  1871,  Virginia  funded 

two-thirds  of  the  debt,  and  for  the  remaining 
diird  gave  certificates  making  her  liable  only  in 
accordance  with  future  settlement  with  West 
Vir^nia.  Later  she  released  herself  from  all 
liability  for  the  one-third  by  certificates  of 
1879,  1882  and  1892  which  were  placed  upon  the 
market  under  the  name  *West  Virginia  certifi- 

cates." 

After  compromising  and  settling  with  her 
creditors  and  securing  release  from  all  liability, 
she  provided  in  1894  for  the  appointment  of  a 
commission  (of  seven  members)  which  in  1895 
and  1896  unsuccessfully  proposed  negotiations 
with  the  West  Virginia  on  the  basis  that  Vir- 

ginia was  liable  for  only  two-thirds  of  the  old 
debt.  In  1900,  as  trustee  of  the  certificate  hold- 

ers, she  again  proposed  adjustment  on  condi- 
tions which  West  Virginia  declined  to  accept. 

Later,  Virginia  instituted  a  suit  for  settle- 
ment under  supervision  and  direction  of  the 

United  States  Supreme  Court,  which,  in  1908, 
appointed  a  special  master  of  accounts  to  take 
evidence  for  later  presentation.  The  Supreme 
Court,  before  which  the  final  arguments  were 
presented  in  Jantiary  1911,  promptly  rendered 

a  decision  tentatively  fixing  West  Virginia's share  of  the  old  debt  at  $7,182,507.48  and  leaving 
the  question  of  interest  for  later  adjustment 
West  Virginia  then  created  a  ̂ Virginia  Debt 
Commission*  to  reduce  the  amount,  if  possible, 
preparatory  to  contingent  arrangements  for  pay- 

ment On  14  Time  1915  the  court  issued  a  judg- 
ment against  West  Virginia  for  $12,393,929.50 

including  accrued  interest,  and  for  5  per  cent 
interest  thereafter  until  paid. 

In  June  1916,  Virginia  asked  the  Supreme 
Court  for  a  writ  of  execution  by  levy  upon 
public  property  of  West  Virginia.  This  the 
court  denied  for  the  time  in  order  first  to  g^ve 
the  West  Virginia  legislature  a  'reasonable  op- 

portunity to  provide  for  the  payment  of  the 
judgment*  In  February  1917,  Virginia  filed 
application  for  a  writ  of  mandamus  against  the 
legislature  of  West  Virginia  to  compel  the  levy 

of  a  tax  to  pay  the  judgment.  The  court,  al- 
though (in  April,  1918)  it  deferred  action,  indi- 

catedf  that  appropriate  remedies  for  enforce- 
ment could  be^  found,  both  in  the  power  of 

Congress  and  in  the  power  of  the  judiciary 
under  existing  legislation,  in  case  West  Vir- 

ginia should  fail  to  do  her  duty.  On  1  Tan. 
1919,  the  amount  of  the  debt  was  $14,562,867.16. 
Of  this  amount,  West  Virginia,  by  act  of  31 
March  1919,  arranged  to  pay  $1,062,867.16  in 
cash  and  the  balance  by  an  issue  of  *listable* 
3j^  per  cent  bonds  (ooapon  and  registered) 
payable  in  1839  (or  earlier).  (Consult  Ambler, 
C.  H.,  <Sectionali8m  in  Virginia>  (1910);  Fast, 
R.  £.,  and  Maxwell,  H.,  ̂ History  and  (Govern- 

ment of  West.  Vir;:inia>  (1906);  Callahan,  J. 
M.,  ̂ Semi-(}entennial  History  of  West  Vir- 
8inia>   (1913). 

James  M.  Ollahan, 
Professor   of   History   and   Political   Science, 

West  Virginia  Umwersity. 
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WEST  WIND  DRIFT.  See  Currents, 
Ocean. 

WESTALL,  Richard.  English  painter:  b. 
1765;  d.  London,  4  Dec.  1836.  He  was  appren- 

ticed in  London  to  an  engraver  on  silver  m 
1779;  subsequently  studied  at  the  schools  o£ 
the  Royal  Academy  and  begun  to  practice  his 
art  in  association  with  Thomas  Laurence  in 
Soho  Square.  Here  he  became  very  popular  as 
an  illustrator  of  books  and  for  a  single  design 
in  water  colors  sometimes  received  $400  or 
$500.  He  also  painted  historical  subjects.  His 

*  Elijah  Restoring  the  Widow's  Son  to  Life' was  purchased  for  some  $2,250  by  the  directors 
of  the  British  Institution;  but  his  paintings  in 
oil  were  not  generally  salable;  his  designs  and 
figures  arc  monotonously  conventional,  although 
some  of  his  scenes  from  peasant  hfe  are  by  no 
means  destitute  of  freshness  and  charm.  One 
of  his  last  occupations  was  that  of  teaching 
drawing  to  Princess  afterward  Queen  Victoria 
Of  England.  His  water-color  painting,  Xassan- 
dra  Prophes^'ing  the  Fall  of  Troy,>  is  in  the 
South  Kensm^on  Museum,  and  his  pictures 
in  oil  of  ̂ Christ  Crowned  with  Thorns'  in  All 
Souls'  Church,  Langham  Place,  London. 

WBSTALL,  Willimm,  English  novelist:  b. 
White  Ash.  Lancashire,  7  Feb.  1834;  d.  9  Sept. 
1903.  He  was  educated  at  the  Liverpool  High 
School,  engaged  in  business  and  in  journalism 
and  was  foreign  correspondent  for  the  London 
Times  and  Daily  News,  traveUng  in  North  and 
South  America  and  in  the  West  Indies.  He 
has  l>een  a  prolific  writer  and  among  his  publi- 

cations are  ̂  Tales  and  Traditions  of  Saxony 
andLusaiia>  (1877);  ̂ n  Tropic  Seas*  (1878); 
< Harry  Lohengrin*  (1879),  and  <Thc  Old  Fac- 
tory>  (1881);  (Red  R>-\inRton>  (1882);  <A 
Queer  Race*;  <A  Phantom  C4ty.> 
WESTBORO,  Mass.,  town  in  Worcester 

County,  on  the  Boston  and  Albany  Railway,  12 
miles  cast  of  Worcester,  32  miles  west  by  south 
of  Boston.  It  contains  five  churches,  a  public 
library  with  18,000  volumes,  the  Westboro  In- 

sane Hospital,  the  Lyman  Reform  School,  a 
savings  f)ank.  a  national  bank,  a  weekly  news- 

paper and  numerous  important  manufacturing 
industries,  the  chief  being  those  connected  with 
straw  and  leather  goods,  boots  and  shoes  and 
automobiles.  Westboro  was  settled  a1)OUt  1659, 
and  at  first  known  as  Chauncey,  but  in  1717  it 
was  incorporated  under  its  present  name.  It  is 
the  birthplace  of  Eli  Whitney  (q.v.),  inventor 
of  the  cotton  gin.  Pop.  5,925. 

WBSTBROOK,  Maine,  city  in  Cumberland 
County,  on  the  Prcsumpscott  River  and  on 
bninrhcs  of  the  Boston  and  Maine  and  the 
Maine  railroads,  six  miles  west  of  Portland, 
with  which  it  is  connected  by  electric  lines. 
The  river  furnishes  considerable  water  power, 
which  it  utilized  by  manufactories,  chief  of 
which  are  silk  and  cotton  mills,  paper  and  flour 
mills  and  machine  shops.  The  silk  and  cotton 
products  are  mainly  dress  goods,  cotton  warp 
and  seamless  bags.  The  manufacturing  interests 
include  some  42  establishments,  with  over  1,5(X) 
emplo>Tes  and  an  annual  production  of  $3,500,- 
000.  The  ciiy  has  riprht  churches,  the  Presenta- 

tion Convent,  a  liigh  school,  public  and  parish 
elementary  schools,  the  Walker  Memorial  Li- 

brary, a  hink  and  a  newspaper.  A  city  govern- 

ment  was   inaugurated   in    1891.     Pop.   about 
8.281. 

WESTBURY,    Richard    Bcthcll,    Bams. 
English  jurist  and  statesman:  b.  Bradford-on- 
Avon,  Wiltshire,  30  June  1800;  d.  London.  2D 
Tuly  1873.  Graduated  from  Oxford  in  1818. 
be  was  admitted  to  the  lar  at  the  Middle  Tem- 

ple in  1833,  in  1852  l>ecamc  solicitor-general, 
and  in  1856-58  was  attorney-general  under  Lord 
Palmcrston.  This  post  he  held  a  second  time. 
in  1859-61  and  in  1861  he  became  lord  hifh 
chancellor  of  Great  Britain.  As  chancellor  be 

did  much  by  his  decisions  to  aid  the  develop- 
ment of^  British  equity  jurisprudence,  especially 

so  in  joint  stock  company  law,  ecclesiastical  ap- 
peals and  patent  law. 

WB8TCOTT,  wistlcot.  Brooke  Poaa,  Eng- 
lish  bishor  and  theologian:  b.  Birmingham, 
January  1825;  d.  Bishop  Auckland,  27  July 
1001.  He  was  graduated  from  Trinity  Colieg|r, 
Cambridge,  in  1848,  was  elected  a  Fellow  of  his 
college  in  1849  and  in  1851  was  ordained  in  the 
Knglish  Church.  He  was  assistant  master  at 
Harrow  1852-69,  and  here  he  remained  till  18W. 
when  he  became  a  resident iar>*  canon  of  Peter- 

borough. He  became  canon  of  Westminster  in 
1883  and  on  the  death  of  his  friend.  Lightfoot. 
bishop  of  Durham,  was  appointed  his  successor 
in  1890.  and  in  this  see  he  remained  until  his 
death.  He  showed  a  deep  interest  in  the  lot  of 
the  miners  in  his  diocese,  which  won  him  their 
genuine  esteem,  and  he  was  very  successful  h 
preventing  and  settling  industrial  <yspate$. 
From  1870  to  1890  he  was  regius  professor  of 
divinity  at  Cambridge  and  during  his  tenure  of 
the  oHicc  exercised  a  powerful  and  abiding  in- 

fluence on  undergraduates  and  scholars.  As  a 

scholar  and  theologian  Wrstcntt's  position  was a  very  hip:h  one.  As  a  textual  critic  he  \%  best 
known  for  his  share  in  the  revision  of  the 
Greek  text  of  the  New  Testament,  which  occu- 

pied him  and  J.  F.  A.  Hort  for  28  years,  and 
resulted  in  the  publication  of  their  important 
work,  <Thc  New  Testament  in  the  Orieinal 
Greek, >  in  1881.  The  text  formed  the  bans  of 
the  Revised  Version  of  the  Mew  Testament 

His  other  published  works  include  *Genenl 
Survey  of  the  History  of  the  Canon  of  the 
New  Testament  During  the  First  Four  Cen- 

turies^ (1855).  which  has  gone  throtigh  many 
editions;  < Introduction  to  the  Study  of  the 
Gospels'  (1860) ;  'A  General  View  of  the  His- 

tory- of  the  English  Bible>  (1868)  ;  <The  Para- 
graph Psalter*  (1879);  <The  Revelation  of  the 

Risen  Lord>  (1882)  ;  <  Social  Aspects  of  Chris- 
tianity* (1887);  <Essa>'S  in  the  History  of 

Religious  Thought  in  the  West*  (1891);  «The 
Gospel  of  Life*  (1892)  ;  <The  Incarnation  aad 
Common  Life*  (1893) ;  *  Lessons  of  the  Rf- 
\iscd  Version  of  the  New  Testament*  (18M); 
'Christian  Aspects  of  Life*  (1895);  ̂ Lessoai 
from  Work*  (1901),  and  'Words  of  Faith  aid 
Hope'  (\902).  He  was  one  of  the  New  Toti* 
ment  rcvi<;ion  company.  Consult  *Life«'  hf  hb 
son  (1003). 

WESTCOTT,  Bdwnrd  Noyw,    
novelist     h.  Syranise,  M.  V..  27  Sept.  IW;  d. 
there.  31  \farch  1898.    He  was  a  hotnker  in  hii 
native  city,  but  compelled  to  retire  becmue  of 
failing  health,  spent  the  winter  of  1895-46  n 
Italy  and  in  the  latter  year  complcCcd  the 
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Harum,^  which  he  had  begun  soon 
is  retirement  from  business.  It  was  de- 
by  many  leading  publishers,  but  when 
in  the  autumn  of  1898,  six  months  after 

thor*s  death,  became  at  once  a  success, ig  a  sale  of  400,000  copies  in  a  little  more 
year.  The  human  nature  of  the  book 

trong  characteristic;  it  is  a  faithful  re- 
.  of  certain  phases  of  life  in  central  New 

i  its  humor  is  undeniable. 

TBRLY,  R.  I.,  the  lar^st  town  in  the 
awdth    of    Providence,    m    Washington 
',  on  the  Pawcatucket  River,  and  on  the 
)ranch  of  the  New  York,  New  Haven, 
lartford   Railroad.     It   is  in   the   south- 
n  part  of  the  State,  and  near  Long  Island 
isners    Island  sounds.     The  first  white 
}  came  from  Newport,  and  for  a  while 
<e  Indian  name,  Misquamicut.    For  a  time 
also  known  as  Southernton.    On  14  May 
it   was    incorporated   under   the   present 
In  1686  it  changed  its  name  to  Haver- 

and  in  1689  it  was  again  renamed,  Wcst- 
Fhe  town  contains  five  villages,  each  with 
n  post  office.     The  chief  manufacturing 
-ies    are    cotton,    wool    and    silk    mills, 

presses  and  thread.    The  granite  quar- 
...ong   the  largest   in  the  country,  have 
the  name  •Westerly  Granite*  known  the 
over.     The  summer  resort  Watch  Hill, 
the  villages  of  the  town,  has  a  summer 

tion    of    3,000.      Other    summer    resorts 
the  town  limits  are  the  beaches  known 

antic  Beach  and  Weekapang.    The  town 
j^t  churches,  a  Federal  post  office  and  a 
courthouse.     The  public  lil)rary,   •The 

c     Memorial    Library,*     a    heavily    en- 
institution,  is  one  of  the  best  in  New 

id.     There  are  two  banks  with  deposits 
lut  $6,000,000.     Pop.  about  10,075.     Con- 
lenison,    *  Westerly   and   Its    Witnesses*; 
31,    <Early   Rhode   Island>    (1910);   also 
B  publications  of  the  Westerly  Historical 

fiSTERMARCK,  Edward  Alexander, 
h  anthropologist :  b.  Helsingfors,  20  Nov. 
He  was  educated  at  the  Lyceum  at 

gfors,  and  at  the  University  of  Finland. 
$  appointed  professor  of  moral  philosophy 
University  of  Helsingfors  in  1894;  was 

id  in  travel  in  northern  Africa  in  1898- 
studying  the  moral  conditions  of  the 
ive  races ;  and  in  1907  was  appointed  pro- 

of sociology  at  the  University  of  Lon- 
Hc  also  lectures  frequently  at  the  Uni- 
r  of  Helsingfors.  His  l)ook  *The  His- 
f  Human  Marriage*  (1891)  went  through 
1  editions  and  was  translated  into  French, 
1,  Spanish,  Swedish,  Russian,  German  and 
►se,  and  gained  for  him  a  world-wide 
tion.  He  is  also  author  of  *The  Origin 
cvclopment  of  the  Moral  Ideas*  (2  vols., 
8)  ;  *  Marriage  Ceremonies  in  Morocco* 
I,  etc. 
ESTERN    AUSTRALIA     one    of    the 
of  the  new  Commonwealth  of  Australia. 
.usTRALiA,  West. 

B8TERN  EMPIRE,  The,  the  western 
n  of  the  Roman  empire,  consisting  of 
Illyricum,  Spain,  (iaul,  Britain  and 

I,  as  distinguished  from  the  Eastern  or 
tine  empire,  comprising  the  eastern  half 

of  the  Balkan  Peninsula,  Greece,  £sypt«  Syria 
and  Asia  Minor,  so  for  as  Persia.  This  parti- 

tion of  tjhe  Roman  empire  occurred  in  364  when 
Valentinian  I  shared  the  imperial  authority 
with  his  brother  Valens,  who  ruled  in  Con- 
stantino|>le  as  emperor  of  the  East,  while 
Valentinian  ruled  in  Rome  as  emperor  of  the 
West.  The  partition  became  final  in  395  when 
Theodosius  the  Great  divided  the  Roman  world 
between  his  two  sons  Honorius,  who  became 
emperor  of  Rome  and  the  West,  and  Arcadius, 
who  became  emperor  of  Constanttnofple  and  the 
East.  The  Western  empire  terminated  in  476^ 
See  Byzantine  Empire;  Rome. 
WESTERN  FEDERATION  OP 

MINERS  (since  December  1916  known  as  the 
International  Union  of  Mine,  MUh  and 
Smeltgr  Workers),  a  labor  organization  of  per- 

sons working  in  mines,  mills  and  smelters, 
founded  15  May  1893,  at  Butte,  Mont.,  and  hav- 

ing for  its  object  the  general  improvement  of  its 
memljers,  the  abolition  of  child  lal>or,  govern- 

ment by  injunction,  etc.  The  executive  board 
is  made  up  of  a  president,  vice-president,  secre- 

tary-treasurer and  four  organizers.  This  board 
passes  on  all  joint  contracts  to  which  local 
unions  are  a  party,  on  every  strike  and  acts  as 
a  board  of  arbitration  when  occasion  offers. 
It  directs  the  federation  except  during  the  bi- 

ennial convention,  when  the  latter  is  supreme. 
The  Federation  resulted  from  the  strike  of 

1892  at  Coeur  d'Alene.  It  was  involved  in  an- 
other strike  there  in  1899,  in  which  the  struggle 

between  operators  and  miners  became  most  bitter. 
In  1896-98  it  was  affiliated  with  the  American 
Federation  of  Latx>r,  and  thereafter  to  1905  with 
the  American  Labor  Union.  It  helped  form  the 
Industrial  Workers  of  the  World  in  1905,  but 
withdrew  in  1906i  In  1911  it  again  joined  the 
American  Federation  of  Lal>or.  The  member- 

ship is  not  l>ound  by  any  political  party  or 
platform.  The  Miners^  Magazine  is  the  o0icial 
publication. 
WESTERN  ISLANDS.  See  Azores; 

Hebrides. 

WESTERN    MARYLAND    COLLEGE. 
located  at  Westminster,  Md.  It  was  foundcci 
under  the  auspices  of  the  Methodist  Protestant 
Cliurch,  and  was  first  opened  to  students  in  1867. 
It  was  the  first  college  in  the  South  to  offer  equal 
educational  privileges  to  both  sexes ;  but  it  is  not 
strictly  co-educational,  as  there  are  separate 
classes  for  women,  though  they  are  taught  by 
the  same  instructors  and  have  practically  the 
same  courses  of  study  as  the  men.  The  courses 
of  study  are  arranged  in  three  groups,  which 
are  practically  the  same  in  the  first  two  years, 
but  differ  in  the  last  two,  and  in  accordance 
with  the  predominating  study  are  known  as  the 
classical,  the  scientific  and  the  historical.  The 
degree  of  A.B.  is  conferred  for  the  completion 
of  a  four  years'  course  in  any  of  these  groups. 
In  addition,  courses  are  offered  in  music,  art 
and  elocution,  and  students  who  complete  one 
of  these  courses  may  substitute  it  for  certain 
studies  of  the  junior  year.  There  is  also  a  pre- 

paratory school  which  in  1899  was  established 
in  a  separate  building  (Levine  Hall)  a  short 
distance  from  the  campus.  There  are  two  State 
scholarships  for  each  senatorial  district.  The 
campus  contains  14  acres  situated  on  elevated 
ground  in  the  western  part  of  the  city.     The 
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main  building  consists  of  a  central  part,  the 
original  tiuilding  and  five  wings:  (1)  Owings 
Hall,  extending  back  from  the  central  part;  (2) 
Smith  Hall,  extending  to  the  east;  (3)  Hering 
Hall,  extending  to  the  west;  (4)  Ward  Hall,  a 
rear  extension  of  Hering  Hall,  and  (5)  a  rear 
extension  of  Smith  Hall.  Other  buildings  are 
the  Yingling  Gymnasium,  Y.  M.  C.  A.  Hall. 
Baker  Chapel,  built  of  white  stone,  and  Alumni 
Hall,  containing  a  large  assembly  room,  the 
halls  of  the  literary  societies,  etc. 

WESTERN  PORT,  Md.,  town  in  AIlc- 
•ghany  County,  on  the  north  branch  of  the 
Potomac  River,  20  miles  southwest  of  Cumber- 

land, and  on  die  ̂ ^'cstem  Maryland  Railroad. It  is  situated  in  a  coal  mining  district,  and  there 
arc  paper   factories.     Pop.  2,702. 

WESTERN  RESERVE,  or  CONNECTI- 
CUT  RESERVE,  that  portion  of  the  North- 

west Territory  (q.v.)  reserved  by  Connecticut 
when,  in  1786,  that  State  ceded  to  the  United 
States  other  parts  of  the  territory  claimed 
under  the  charter  uf  1662,  which  granted  to 
Connecticut  lands  limited  east  and  west  by  the 
sea.  This  section  of  land  is  what  is  now  in- 

cluded in  the  northeastern  part  of  Ohio;  it 

was  all  the  territory  l>etween  lat.  41**  and  42* Z  K.,  and  extending  120  miles  from  the  western 
boundary  of  Pennsylvania.  In  1795-96  Con- 

necticut sold  this  land,  except  500,000  acres, 
to  a  num))er  of  men  who  estabHshed  what  was 
known  as  the  Connecticut  Land  Company.  At 
first  settlers  hesitated  about  purchasing  any 
of  the  land  on  the  'Reserve,*  fearing  the 
validity  of  the  title,  but  when  the  State  of  Con- 

necticut yielded  all  claim  to  the  government, 
there  was  no  longer  any  doubt  al)OUt  the  titles. 
There  were  a  large  number  of  colonists  from 
Connecticut  who  settled  on  this  "Reserve.* 
counties  were  organized,  13  in  all.  which  were  in 
whole  or  in  part  from  lands  of  the  *Keser\'e.* 
(See  NoRWALK,  Ohio).  The  people  were 
characterized  by  their  thrift,  industry  and  the 
manner  in  which  they  established  schools.  A 
large  part  of  the  money  received  by  Connecti- 

cut for  the  sale  of  the  lands  was  set  aside  "as 
a  perpetual  fund,  the  interest  of  which  should 
l)e  appropriated  to  tlie  support  of  schools.* 
This  school  fund  was  the  means  of  influencing 
in  Ohio  a  unique  system  of  education,  in  some 
respects  different  from  that  of  any  other  State. 
Consult  Matthews,  *Ohio  and  Her  Western  Re- 

serve'  (1902). 
WESTERN  RESERVE  UNIVERSITY. 

located  at  Cleveland,  Ohio,  includes  the  College 
fur  Women,  the  Graduate  School,  the  Medical 
School,  the  1^1  w  School,  the  Dental  School, 
tlie  Library  School,  the  School  of  Pharmac>', 
(he  5k'hiK)I  of  Education  (summer  sessions)  and 
the  Sch<M»l  of  Applied  Social  Sciences.  As  a 
working,  though  not  a  corporate,  part  of  West- 

ern Reserve  University  is  Adelbcrt  College  of 
Western  Reserve  University.  AdeUwrt  College 

uf  W'esteni  Reserve  University  was  founded  as Western  Reserve  College  in  Hudson.  26  miles 
from  Cleveland,  in  1826.  As  the  territory  for- 

merly lielonged  to  Connecticut,  and  derived  its 
name  from  l>eing  territory  in  the  West  re- 

served for  special  purposes,  so  also  the  in- 
fluence of  Connecticut  s  great  college  domi- 

nated in  its  establishment  and  during  its  first 
decades.    In  affiliation  with  the  college  at  Hud- 

son for  many  years  was  (he  Cleveland  ICcdicil 
School.  Theological  instruction  was  also  given 
for  many  years,  ceasing  in  1853.  In  1882  West- 

ern Reserve  College  was  moved  to  Oevehnd 
Amasa  Stone  (q.v.)  gave  to  the  colte^  the 
sum  of  $600,000.  In  recognition  of  the  gift  the 
college  took  the  name  of  a  beloved  son  of  Mr 
Stone,  who  died  while  a  student  at  Yale.  In- 

coming Adelbert  College  of  Western  Rener^'e 
University.  Subsequent  gifts  and  bequests,  to- 

gether with  gifts  made  by  members  of  hi» 
family,  have  amounted  to  more  than  $1,100,(00. 
In  1884  a  university  charter  was  obtained  The 
following  departments,  in  addition  to  the  Medi- 

cal School,  were  established:  In  1888  the  Col- 
lege for  Women,  in  1892  the  Denul  School,  the 

Law  School  and  the  Graduate  School,  in  I9IU 
ibe  Library  School,  in  1882  the  School  of 
Pharmacy,  in  1915,  the  School  of  Education  and 
the  School  of  Applied  Social  Sciences.  The 
Library  School  was  endowed  by  a  gift  of  %\OS,' 
000  made  by  Andrew  Carnegie. 

The  college  and  the  university  have  ihroo^ 
out  their  history  lieen  distinguished  Ijy  a  high 
type  of  scholarship.  Among  the  professon 
have  ))een  Rev.  Laurens  Perseus  Hickok,  18J6- 
44;  Rev.  Clement  Long.  1844-52;  Nathan  Per- 

kins Seymour,  1840-70;  Elias  Loomis,  1836^44; 
Charles  Augustus  Young,  1856-^;  Elijah  Por* 
ter  Barrows,  1837-52;  Samuel  St.  John.  1838^ 
52;  Samuel  Colcord  Bartlett,  1846-52.  lis  presi- 

dents have  l)cen  Charles  Backus  Storrs,  I83D- 
ii\  George  Fldmond  Pierce,  1834-55;  Lawrence 
Hitchcock.  1855-71;  Carroll  Cutler.  1871*86; 
Hiram  Collins  Haydn,  1887-9a  Charles  FraiA- 
lin  Thwing  has  been  president  of  the  univertity 
since  1890.  The  whole  number  of  students  in 
the  different  departments,  from  the  beginntnv. 
has  been  as  follows:  Adelbert  College.  3^45; 
The  College  for  Women,  2,500;  the  Graduate 
School,  400;  the  School  of  Medicine.  5J00;  the 
Uw  School,  1.800;  the  Dental  School.  TOO;  dK 
Library  School,  496;  the  School  of  Edacatiw 
(summer  sessions)  2.781;  the  School  of  Ap- 

plied Social  Sciences.  329  (inchidiiig  stndenis 
in  extension  courses) .  The  buildings  and  ciiaip- 
nient  are  valued  at  almost  $4.000.(X)0  and  ik 
entire  property  $8,000,000. 

In  the  fall  of  1918,  there  was  begun  ike 
erection  of  a  new  Gymnasium  Armory.  This 
building  is  175  feet  in  length  by  90  feet  is 
width. 

In  the  general  educational  endavor 
known  as  Western  Reserve  University  arc  two 
administrative  features  of  special  significaocc 
One  lies  in  the  co-ordinate  method  of  edoca- 
tion.  A  college  for  men,  Adelbert  College,  aai 
a  college  for  women  exist  as  essential  mcmbcn 
of  the  same  university.  Each  has  its  ovi 
faculty  and  government.  The  two  boifics  of 
students  are  distinct.  Each  college  has  its  «■- 
dowment  and  buildings.  The  work  in  the 
sciences,  however,  is  done  in  the  same  hbon- 
Tories,  but  usually  at  different  times.  Profot- 
ors  in  the  same  departments  of  the  ivo  is- 
stitutinns  exchange  courses  of  Instmctioa  ID  a 
certain  extent.  The  co-ordinate  method  is  iB 
part  a  co-operative  method.  In  a  State  and  a 
part  of  the  country  noted  for  co-cdttcaliai^  ihc 
method  prevailing  in  Western  Reserve  Uanff^ 
sity  is  conspicuously  successful.  A  fnrtlcr 
significant  method  of  administration  reteics  li 
the  co-operative  course  of  study  establidKd  l^ 
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the  Case  School  of  Applied  Science  and 
rt  College.     These  two  institutions  are 
upon  the  same  campus  and  each  has  its 

>an!  of  trustees.  But  the  two  faculties 
rranged  a  course  of  instruction  covering 
irs,  Uiree  of  which  are  spent  in  pursuing 
eral  studies  of  the  undergraduate  col- 
iLdelbert  College)  and  the  last  two  years 
nt  in  the  technical  school  (Case  School 
►lied  Science).  At  the  conclusion  of  the 
ir  course  a  bachelor  of  arts  and  a 
►r  of  science  degree  are  given.  Thus,  the 
iges  of  the  liberal  course  of  study  are 
'ed  and  the  efficiency  of  the  specialized 
also  gained. 
lents  also  may  have  the  privilege  of 
ing  the  course  in  Adclbert  College  with 
the  course  in  the   Law  School  or  the 
of  Medicine  of  Western  Reserve  Uni- 
The  course  in  arts  and  law  covers  six 

The  course  in  arts  and  medicine  takes 
years.  Both  the  Law  School  and  the 
of  Medicine  are  graduate  schools. 

:h  the  combined  courses  one  vear  of  time 
d.  With  the  beginning  of  the  academic 
918-19,  women  were  received  into  the 
^ool.  Previous  to  this  time,  the  courses 
en  open  only  to  men. 
STPIELD.  Mass.,  town  in  Hampden 
,    on  the   Westfield   River,   and  on   the 
and  Albany,  and  the  New  York,  New 
and  Hartford  railroads,  nine  miles  west 
ingfield.     It  is  on  the  site  of  an  Indian 
which  was  called  Woronoco.    The  chief 
icturing     establishments     are     machine 
paper   mills,    thread    mills,    motorcycle, 
leather  and  whip   factories,   and   dgar 
5S.      The    town    has    nearly    200    fac- 
employing   3,500   persons,   with   annual 
ts   of   about  $7,500,000.     The   valley  in 
Westfield   is   located   is   noted   for   its 
;   the   town  has  a  park,   Woronoco,  an 
It  water-supply,  which  is  brought  from 
>nier>'  Mountain,  seven  miles  distant,  and 
I    sewerage   system.     The   water   plant, 
ted  in  1874,  cost  nearly  $250,000.    There 
/en   churches,   the   Noble   Hospital,   the 
husetts  State  Normal  School,  a  public 
chool,    established    in    1855,   public    and 
elementary  schools,  kindergartens,  and  a 
librar>',  which  contains  over  25,000  vol- 
There  are  four  banks,  and  a  daily  and 
ly  newspaper.    Pop.  181,411. 
ISTPIELD,  N.  J.,  village  in  Union 
on  the  Central  Railroad  of  New  Jersey, 

50  miles  southwest  of  New  York.  It  is 
a  residential  village,  in  a  beautiful  loca- 
3  an  elevation.  There  are  six  churches, 
&nd  private  schools,  two  newspapers  and 
tiks.    Pop.  8,147. 
;STFIELD,  N.  Y.,  village  in  Chautauqua 
.  on  the  Chautauqua  Creek,  and  on  the 
^ork,  Chicago  and  Saint  Louis  and  the 
ifaore  and  Michigan  Southern  railroads, 
SO  miles  southwest  of  Buffalo,  and  20 
outhwest  of  Dunkirk.  It  is  in  an  agri- 
I  and  fruit  region,  in  which  the  chief 
:s  are  grapes,  apples,  peaches  and  pears, 

railroad  shops,  a  grist-mill  and  fruit- and  crate  factories.  There  are  six 
;s.  a  union  school  and  academy,  which 
o   endowed   scholarships,   and  a   public 

library,  founded  by  Hannah  Patterson  by  a 
gift  of  $100,000.  There  is  a  national  bank  and 
a  newspaper.    Pop.  about  2^985. 
WBSTPORD,  Mass.,  town  in  Middlesex 

County,  on  the  Boston  and  Maine  Railway,  6 
miles  southwest  of  Lowell.  It  contains  several 
villages,  and  has  four  churches  and  a  public 
library.  There  are  manufactures  of  woolen 
goods  and  machinery,  and  agriculture  and 
granite  quarr>'ing  are  carried  on.  Pop.  about 
2,851. 
WESTINOHOUSE,  Oeorse,  American 

inventor:  b.  Central  Bridge,  N.  Y.,  6  Oct  1846; 
d.  New  York,  12  March  1914.  He  entered  the 
machine  shop  of  his  father,  a  manufacturer  of 
agricultural  implements,  when  very  younf  and 
early  evinced  an  inventive  genius,  designmg  at 
15  a  rotary  engine.  He  served  in  the  Union 
army  in  186S-M,  and  in  1864-65  was  assistant 
engineer  in  the  United  States  navy,  after  which 
he  studied  at  Union  College  for  two  years.  He 
continued  his  interest  in  mechanics,  his  first  in- 

vention of  importance  being  a  railway  frog. 
In  1868  he  introduced  the  famous  Westing* 
house  brake  (see  Air-Brake),  which  has  since 
been  developed  to  a  remarkable  degree  of  effi- 

ciency, and  has  come  into  international  use. 
At  first  his  invention  was  scouted  as  im- 

practicable. The  story  is  told  that  he  inter- 
viewed Commodore  Vanderbiit,  and  explained 

his  designs.  The  Commodore  is  said  to  have 
replied,  ̂ If  I  understand  vou,  young  man,  you 
propose  to  stop  a  railroad  train  with  wind;  I 
have  no  time  to  listen  to  such  nonsense.*  A 
few  years  later  the  ̂ impossible*  device 
was  operating  on  all  the  Commodore's  lines. Mr.  Westinghouse  was  one  .of  the  pioneers  in 
introducing  alternating-current  machinery,  and 
he  succee^d  in  securing  the  use  of  this  method 
at  the  Chicago  Exposition  in  1893.  He  has  also 
made  numerous  improvements  in  railroad 
signaling,  and  through  his  devices  the  safety 
ot  high-speed  railway  traveling  has  been  greatly increased.  He  erected  extensive  works  in  this 
country  and  abroad  for  the  manufacture  of  his 
various  inventions,  was  president  of  over  30  cor- 

porations and  proved  to  be  as  good  a  business 
man  as  he  was  a  skilled  mechanician.  He  re- 

ceived the  Order  of  Leopold  from  the  Belgian 
king  in  1884.  and  in  1889  the  Royal  Order  of 
the  Crown  irom  the  king  of  Italy.  He  was 
also  decorated  with  the  French  Legion  of 
Honor.  Consult  Leupp,  F.  E.,  *  George  West- 

inghouse: His  Life  and  Achievements^  (Bos- ton 1918). 

WBSTLAKB,  Nathaniel  Hubert  John, 
British  painter,  designer  and  writer  in  art:  b. 

Romsey,  1833.  He  studied  at  Lees's,  at  Somer- set House,  under  Dyce  and  Herbert,  at  the 
British  Museum,  and  also  at  Antwerp  and 
Paris.  At  the  suggestion  of  the  late  W.  burgts 
he  went  to  a  firm  of  glass  painters  to  design, 
and  afterward  became  art  manager  and  partner 
of  the  firm  about  1880.  He  has  frequently  ex- 

hibited at  the  Royal  Academy,  Arts  and  Crafts, 

etc.  His  paintings  are  in  Saint  Tohn's  Church, 
Richmond.  Portsmouth  Cathedral,  Saint  Augus- 

tine's, Tunbridge  Wells,  Bute  Memorial 
Chapel,  Cardiff  Castle.  Wales,  the  Chapel  of 
Maynooth  College,  Ireland.  Mr.  Westlake  de- 

signed glass  for  Saint  Paul's  Cathedral,  Lon- 
don, the  cathedrals  of  Peterborough  and  Wor- 
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ccstcr.  the  Gate  of  Heaven  Church,  South  Bos- 
ton, Mass..  the  Via  Crucis  of  Saint  Francis's, 

Notting  Hill,  London.  He  desiRned  Saiviati's mosaic  of  Blessed  James  of  Ubn  at  the  South 
Kensington  Museum,  London,  the  apse  mosaic 
in  the  Newman  Memorial  Church.  Birmingham, 
and  has  collol)orated  with  many  famous  archi- 

tects. His  publications  include  *  Outlines  of  the 
History  of  Design  in  Mural  Painting*  (3  vols.) ; 
*  History  of  Painted  Glass'  (4  vols);  ̂ True 
Portraiture  of  St.  Francis* ;  < Sketches  at 
Malines  Exhibition.'  He  edited  ̂ Reproduc- 

tion of  Royal  Manuscripts,  2  B  VII,  British 

Museum';  < Queen  Mary's  Psalter,'  etc. 
WESTLAKBp  William.  American  inventor: 

b.  Cornwall,  England,  23  July  1831;  d.  Brook- 
lyn^ N.  Y.,  28  Dec.  1900.  He  came  to  the 

United  States  in  1847,  settled  in  Milwaukee, 
Wis.,  and  there  was  employed  in  a  printing 
office.  He  was  subsequently  an  a^rendce  to  a 
tinsmith,  and  in  1853  made  for  Captain  John 
Ericsson  the  models  for  his  lirst  hot-air  en- 

gine. He  entered  the  employ  of  the  La  Crosse 
and  Milwaukee  Railroad  Company  in  1857,  and 
soon  after  liegan  the  series  of  inventions  which 
made  him  famous.  Among  them  are  the  West- 
lake  car  heater,  the  globe  lantern,  the  first 

practical  car  lamp,  the  oil  cook  stove,  the  stove- board,  etc. 

WB8TLAND,  New  Zealand,  a  provincial 
district  in  South  Island,  liounded  north  by  Nel- 

son district,  south  by  Otago,  west  by  the  ocean 
and  east  by  Canterbury,  from  which  it  is  sepa- 

rated by  the  chain  of  the  Southern  Alps.  It  is 
al)Out  200  miles  long  and  aUmt  25  miles  in 
average  breadth,  its  area  bein^  about  4,642 
square  miles.  It  consists  principally  of  hills 
branching  off  from  the  great  alpine  8>'stem,  in- 

tersected by  narrow  Inish-clad  valleys,  and 
merging  coastward  into  undulating  plateaus, 

river  valleys  and  shelving  coasts.  'The  streams are  numerous  but  short.  Practically  the  whole 
of  the  district  is  covered  with  forest.  Large 
tracts  can  t>e  prepared  easily  for  pastoral  pur- 

poses, but  there  is  little  ground  suitable  for 
agriculture.  Gold  is  found  in  the  valleys  of 
the  rivers,  especially  in  those  of  the  Arahura 
and  Waiho,  and  gold-tiearing  quartz  is  also 
worked  in  some  places.  Silver,  copper,  iron 
and  tin  are  among  the  other  metallic  treasures 
uf  the  district,  which  has  also  yielded  much 
coal,  especially  from  the  valley  of  the  Grey. 
The  climate  is  equable  and  temperate.  The 
rainfall  is  heavy,  and  snow  lies  on  the  high 
mountains  during  much  of  the  year.  The  capi- 

tal is  Hokitika,  the  other  chief  towns  being 
Greymouth,  Brunnerton,  Kumara  and  Ross. 
Railways  connect  Gre>'mouth  with  Hokitika. 
Jackson  and  Reef  ton  (in  Nelson  district). 
Westland  was  formerly  part  of  Canterbury  dis- 
(lict.    l*op.  aliout  17,UX). 

WBSTMACOTT.  west'ma-kot.  Richard, 
Knglish  sculptor,  son  of  Sir  Richard  Wcstma- 
fott  (q.v.)  :  b.  London.  1799;  d.  there,  19  April 
1872.  He  studied  under  his  father  and  also  in 
Italy  1820-26.  and  after  returning  to  England 
rose  to  prominence  in  his  art.  In  1857  he  suc- 

ceeded his  father  as  professor  of  sculpture  at 
the  Royal  .Academy,  having  become  associate 
meml»er  of  the  academy  in  1838  and  a  full  mem- 

ber in  1849.  His  style  resembled  that  of  his 
father  in  many  respects    He  published  a  *Hand- 

1>ook  of  Sculpture'  (1864)  and  a  pmmphlet  <0n 
Coloring  Statues.' 
WESTMACOTT,  S»  Richard,  EngUih 

sculptor:  b.  London,  1775;  d.  there,  I  Sept.  1856 
He  was  the  son  of  Richard  Westmacott,  also  a 
sculptor,  and  was  early  trained  to  a  knowledge 
of  art  by  his  father.  In  1793  he  was  sent  u> 
Rome  to  study  his  profession  under  Canova. 
and  there  ̂ ined  the  annual  gold  medal  for 
sculpture  given  by  the  Pope  at  the  Academy 
Saint  Luke.  He  also  obtained  a  first  prize  for 
sculpture  at  Florence,  and  was  elected  a  mem- 

ber of  the  Academy  there.  In  1796  he  returned 
.to  England  and  rose  rapidly  in  estimation  as 
an  artist.  Manv  of  the  monimicnts  in  Saint 

Paul's  Cathedral  are  by  him,  and  that  building 
f(>rms,  in  some  respects,  a  gallery  of  his  works. 
The  figure  of  a  Welsh  girl  in  a  monimieni  to 

the  memory  of  Lord  Penrhyn,  at  Pcnrh^*n.  in North  Wales,  is  considered  by  many  as  his  bcsi 
creation.  He  designed  also  the  statue  of  Nelson 
in  Birmingham,  besides  figures  of  Addison. 
Pitt  an^  many  others.  He  liecamc  an  associate 
of  the  Royal  Academv  in  1^5,  a  full  memlier 
in  1811  and  in  182/  succeeded  Flaxman  as 
lecturer  to  the  academy  on  sculpture.  He  wa^ 
knighted  in  1837. 
WESTMEATH,  Ireland,  inland  county  oi 

the  province  of  Leinstcr,  having  Meath  on  the 
cast,  Roscommon  on  the  west,  Cavan  on  the 

north  and  King's  Countv  on  the  south ;  greattii 
length,  east  to  west,  about  40  miles;  greatest 
breadth,  north  to  south,  about  35  miles;  its 
area  is  708  square  miles,  or  453,468  acres,  ot 
which  111,752  are  under  tillage.  The  surface 

is' generally  level,  the  land  is  chiefly  in  pasture Mullingar  is  the  chief  town,  but  Athlone  ii 
the  great  manufacturing  centre.    Pop.  59.812. 
WESTMINSTER.  London.  England,  s 

metropolitan  and  Parliamentary  borough,  for^ 
merly  the  ancient  city  and  Lilierty  of  Westmin- 

ster, which  still  retains  its  civic  title  and  certain 
privileges.  Area,  2^02  acres.  It  is  bounded 
on  the  south  and  east  by  the  river  Thames: 
cast  by  the  citv  of  London,  trom  which  it  was 
separated  by  the  former  Temple  Bar ;  north  by 
Holborn,  Marylcbone  and  Padding^ton.  and  wcsi 
by  Kensington  and  Chelsea.  It  is  connected 

with  Lambeth  by  V'auxhall,  Lambeth,  West- 
minster and  Waterloo  bridges.  It  has  the  high* 

est  valuation  of  any  of  the  London  boroupis 
(£6.K21.4'n  in  1915).  not  excepting  the  Qty  oi 
London.  The  city  contains  some  of  the  finest 
and  most  imposing  buildings  in  London  and 
teems  with  hibtorical  and  literary  assodationt 
All  the  metropolitan  royal  palaces  arc  wiihio 

it>  limits  and  also  Westminster  Abbej',  the lloiist'b  of  Parliament,  a  fine  modem  Roman 
<\itholic  cathedral,  the  principal  government 
buildiiiKs,  the  headquarters  of  the  mctropobtan 
police  force,  the  National  Galler>'  and  the  Tate 
Gallery.  Burlington  House.  Somerset  House  and 
the  principal  theatres  and  opera-houses.  It  is 
divided  into  three  Pa rli amenta r>'  constituencies, 
each  returning?  one  memljer,  Saint  George's. Hanover  Square,  the  Abbey  and  Strand. 

The  History  of  Westminster  g5>es  back  to 
:i  very  early  period.  It  became  a  citv  when,  ii 
1.^40,  Henry  VI 11  made  it  the  see  of  a  buhon 
and  even  though  the  sve  was  suppressed  10 
yi-ars  later  it  retained  the  right  to  the  style  of 
^ity.   The  only  (.Anglican)  bishop  of  Wesmnn- 
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as  Thomas  Thirlby.  Since  1831  a  branch 
Grosvenor  family  has  home  the  title  of 
s»  and  since  1874  of  Duke  of  Westmin- 
n  1850  a  Roman  Catholic  archiepiscopal 
Westminster  was  created  by  Pope  Pius 
t  first  occupant  being  Cardinal  Wiseman. 
ibout  160^1.  Consult  Besant,  <West- 
r>  (1895) ;  Terry,  ̂ Greater  Westminster' 
;   Walcott,   <Westminstcr>    (1849).    See 

TMINSTBR,   Md.,   dty,   county-seat 
■oil  County,  on  the  Western  Maryland 
id    (Wabash    System)    about   35    miles 
rest  of  Baltimore.  The  dly  is  jn  an  agri- 
1  section,  but  it  has  considerable  manu- 
Bg  interests.   The  chief  industrial  estab- 
its    are    flour-mills,    carriage    factories, 
ics  and  cigar  factories.    In  the  canning 
about  500  employees  are  engaged  in  the 

factories.    There   are   nine   churches. 
i»jcational  institutions  are  the  Western 
ind     College     (Methodist     Protestant), 
:    in    1868;    public    and    parish    schools. 
are  three  national  and  two  savings  banks. 
wemment  is  vested  in  a  mayor  and  com- 
>uncil  of  five  members,  elected  annually. 
ace  was  settled  in  1724  by  persons  from 
rth  of  Ireland  and  a  colony  of  English 
Prince  George  Cx>untyj^  of  which  at  that 
was  a  part.    Some  (jermans  were  also 
the  first  settlers.    The  inhabitants  are 
all  American  born,  descendants  of  Ger- 
Irish,  English,  Dutch  and  French.   Pop. 
3J10. 

TMINSTBR,    Order   of   the    Holy 
WA.    See  (Drders,  Religious. 

'MINSTER  ABBEY.    See  Lontok, 
»  xjuUdings. 
(TMINSTER  ASSEMBLY  OF  DI- 

wy  a  celebrated  assembly  held  in  the 
of  the  17th  century  for  the  settlement 
general  creed  and  form  of  worship 
hout  Great  Britain,  at  a  time  when  Pres- 
nism  had  gained  a  strong  position  in 
id  as  well  as  in  Scotland.  On  the  23d 
V.  1641  the  House  of  Commons  (Long 
nent)  addressed  to  the  king  a  remon- 
r  desiring  a  synod  of  the  most  learned 
ous  men  throughout  the  island  for  the 
of  the  government  of  the  Church;  but 
not  till  1643,  after  the  civil  war  had 
that  an  ordinance  was  passed  (on  12 
convoking  the  long-proposed  assembly 
nes.  By  this  act  121  clergymen,  with  10 
tnd  20  commoners  as  lay  assessors,  were 
ited  as  constituents  of  the  assembly, 

isemt^  ̂ i?*^  ̂ ^^  sittings  on  1  July  1643 
inr  Vfl's  Chapel,  at  Westminster  Abbey, 
the  meantime  a  proclamation  forbidding 
embly  to  meet  had  been  issued  by  the  king 
une,  which  had  the  effect  of  inducing  the 
*  part  of  the  Episcopal  members  to  absent 
Ives,  and  Episcopacy  was  thus  almost  en- 
mrepresented.  The  majority  of  those  who 
d  were  PresrtDyterians,  but  there  was  a 
ul  and  energetic  minority  of  Indcpend- 
\  deputation  was  now  sent  alon^  with 
isioners  from  the  English  Parliament 
general  assembly  of  the  Scottish  Church 
e  Scottish  Convention  of  Estates,  so  licit- 
dr  co-operation  in  the  proceedings  of 
cstminster  Assembly,  and  accordingly  on 
VOL.  29  —  15 

15  September  four  Scottish  clergymen,  Alex- 
ander Henderson,  (Seorge  Gillespie,  Samuel 

Rutherford  and  Robert  Saillie,  with  two  lay- 
men. Lord  Maitland  and  Sir  Archibald  Johnston 

of  Warriston,  were  admitted  to  seats  and  votes 
bv  an  act  of  the  English  legislature.  The  assem- 

bly continued  to  hold  its  sittings  till  22  Feb. 
1619.  Among  the  results  of  its  deliberations 
were  the  ̂ Directory  of  Public  Worship,*  which 
was  presented  to  Parliament  on  20  April  and 
ratified  on  2  Ck:t.  1644;  the  ̂ Confession  of 
Faith*  presented  to  Parliament  in  October  and 
November  1646  and  ratified  with  a  few  verbal 
alterations  in  March  1648;  the  <  Shorter  Cate- 

chism,* presented  to  the  House  of  Commons  on 
5  Nov.  .1647  and  the  ̂ Longer  Catechism*  on  15 
Sept  1648.  In  the  latter  period  of  the  sittings 
of  the  assembly  the  growing  power  of  the  Inde- 

pendent party  in  Parliament  presented  a  serious 
obstacle  to  die  carrying  into  effect  of  its  recom- 

mendations, though  in  1648  an  order  of  Parlia- 
ment was  pronounced  declaring  "all  parishes 

and  places  whatsoever,*  with  the  exception  of 
chapels  for  the  king  and  peers,  to  be  under 
the  Presbyterian  form  of  church  government. 
The  accession  of  Cromwell  to  power  destroyed 
the  hopes  of  the  Presbyterians,  and  on  the 
Restoration  the  whole  proceedings  of  the  West- 

minister Assembly,  with  the  ratification  of  Par- 
liament, were  annulled  as  invalid. 

While  this  celebrated  convocation  was  thus 
allowed,  as  regards  England,  to  remain  almost 
inoperative,  its  deliberations  have  left  on  Scot- 

land and  on  Presbyterianism  as  established  in 
the  United  States,  an  impress  which  will  never 
be  effaced.  The  present  standards  of  the  Pres- 

byterian churches  are  made  up  of  the  various 
formularies  above  enumerated.  They  were  rati- 

fied by  the  Scottish  General  Assembly  as  fol- 
lows: The  <  Directory  of  Public  Worship*  in 

February  1645;  the  ̂ Confession  of  Faith*  in 
August  1647.  and  the  ̂ Long^  and  Shorter  Cate- 

chism* in  July  1648.  Consult  Hetherington's 
^History  of  the  Westminster  Assembly*  (1843; 
6th  ed.  1891)  ;  the  ̂ Minutes  of  the  Assembly,* 
edited  by  Mitchell  and  Struthers  (1874) ;  Mitch- 

ell's <The  Westminster  Assembly*  (1883); 
^Cambridge  Modem  History*  (Vol.  4,  New 
York  1906),  etc.  See  Presbyterianism. 

WESTMINSTER  COLLEGE,  located  at 
Fulton,  Mo.  It  was  founded  in  1853  by  the 
Missouri  Synod  of  the  Presbyterian  Church. 
Though  badly  crippled  during  the  Civil  War 
by  reduction  in  numbers  ana  loss  of  endow- 

ment, the  college  continued  its  work  through- 
out tne  war.  In  1892  a  bequest  of  nearly  $1%,- 

000  for  permanent  endowment^  was  received 
and  in  1897  the  Alumni  Association  beg^n  a 
movement  for  further  increase  of  this  fund. 
In  1901  an  amendment  of  the  charter  placed 
the  college  under  the  joint  control  of  the  South- 
em  and  the  Northern  synods  of  Missouri.  The 
college  formerly  conferred  the  three  degrees 
of  A.B.,  B.L.  and  B.S.  for  the  completion  of 
die  classical,  literar>'  and  scientific  courses  re- 

spectively; but  recently  arranged  its  course  in 
three  groups  corresponding;  to  the  former  three 
courses,  and  confers  the  sinf^le  degree  of  A.B. 
Each  group  includes  required  and  elective 
studies.  Bible  study  is  required  and  Hebrew 
is  among  the  electives.  There  is  also  an  acad- 

emy  offering  a  classical   and  a   literary   and 
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scientific  course  and  ct^mmercial  c<iiirscs.  The 
campus  comprises  IH  acres  on  a  wooded  slope 
bordering:  on  Stinson  Creek.  There  are  now 
four  Imildings,  and  productive  funds  totaling 
W47^!9.  The  !ibrar>-  contains  over  10.000  vol- 

umes; the  students  average  annually  170  and 
faculty  16. 

WESTMINSTER  COLLEGE,  located  at 
New  Wilmington,  Pa.  It  was  chartered  in  1852, 
as  NVestminster  Collegiate  Institute  under  the 
auspices  of  the  United  Presbyterian  Church. 
The  board  of  trubtces  now  consists  of  40  mem- 

bers, the  majority  of  whom  are  elected  by  two 
syno<is  of  that  Church.  The  name  was  changed 
to  Westminster  College  in  1892.  The  college 
offers  two  four  year  courses,  leading  to  de- 

grees, the  classical  and  the  scientific,  and  con- 
fers the  degrees  of  A.B.  and  B.S.  The  work 

ot  the  scientific  course  is  mostly  required;  that 
of  the  classical  course  largely  ele<nive  in  the 
junior  and  senior  vears.  Greek  is  required  for 

the  A.B.  degree,  'there  are  also  a  three  years' preparatory  course,  a  department  of  music  and 
ail  art  department.  Students  maintain  four  liter- 

ary societies.  Any  student  taking  more  than  one 
study  of  the  classical  course  is  required  to 
belong  to  one  of  these  societies.  There  is  no 
general  athletic  association,  but  a  football  as- 

sociation, baseball  association,  etc.  The  college 
has  a  pleasant  situation  on  elevated  ground,  some 
parts  of  the  campus  commanding  a  fine  view, 
ihe  buildings  are  the  main  building,  scientific 

hall,  the  ladfies*  hall  and  the  g>'mnasium.  The productive  funds  in  1917  totaled  $498^1.  The 
students  average  aimually  250,  the  faculty  22. 
WESTMINSTER  CONFESSION  OP 

FAITH.  Sec  Confession  or  Faith,  West- 
mi  kstek. 

WESTMINSTER  HALL. 
Houses  of  Parliament. 

See  LoNDOir, 

WESTMINSTER  PALACE.  London.  Eng- 
land, an  alternative  name  for  the  Houses  of 

Parliament,  perpetuated  from  the  ancient  palace 
built  by  Edward  the  Confessor  as  a  royal  resi- 

dence and  which  cotitaint.-d  the  various  national 
administrative  and  judicial  offices.  \Vith  the 
exception  of  the  great  hall,  the  building  was 
destroyed  by  fire  in  1834.  The  site  is  occupied 

by  the  mw'  palace  of  Westminster  or  Houses of  Parliament.  See  London,  Houses  of  Farlia- 
meni. 

WESTMINSTER  SCHOOL*  an  ancient 
English  public  school  established  in  Westmin- 

ster .Xbliey  by  Henr\'  VIII,  and  re  founded  in 
I.VjO  as  Saint  Peter's  College  by  Queen  Eliza- btih.  The  school  buildings  closely  adjoin  the 
abttey,  several  of  them  having  once  been  a 
part  (if  the  domestic  buildings  of  the  abbey, 
*1ir  ̂ rt-at  schoolroom  being  originall)'  the  monks* 
dormitory ;  others,  such  as  .^shburnham  House, 
-.1  longing  to  the  Post  Reformation  period.  The 
viMtiution  was  reorganized  in  1868  as  one  of 
tbr  si'ven  principal  public  schools  of  England. 
The  Westminster  play,  for  which  this  school  is 
n(»lf«l.  is  a  yvarly  performance  by  the  pupils  of 
some  Latin  comedy.  Many  eminent  Englishmen 
have  tnen  ed:.cat\d  at  this  school.  Consuh 

Forshall.  'Westminster  School,  Past  and  Pres- 
ent* (1884);  Barker  and  Stenning,  *Westmtn- 

ster  School  RepUter'   (1893). 

WESTMINSTER    STANDARDS.      See 
PRESBYTEBIANISM. 

WSSTMOUNT,  Canada,  city  in  HodicUpa 
County,  province  of  Qtiebec.  It  is  a  residential 
suburb  of  the  city  of  Quebec.   Pop.  14,579. 

WESTON,  Edward.  American  electrician: 
b.  London,  England,  9  &fay  1S50.  He  came  to 
the  United  States  in  1870  and  engaged  as 
chemist  to  a  nickel-plating  company.  He  de- 

vised various  improvements  in  the  process  oi 
nickel-plating  and  invented  scleral  dynamo- 
electric  machines,  esublishing  at  Newark,  N.  J., 
in  1875,  the  first  factory  in  America  devoted 
exclusively  to  the  manufacture  of  the  latter  class 
of  machines.  After  the  consoUdation  of  his 
plant  with  another  company  in  1881  he  con- 

tinued as  its  electrician  until  1888.  He  has  since 
devoted  his  attention  to  the  improvement  ot 
appliances  for  lighting  by  elearidty  and  has 
introduced  improvements  in  both  arc  and  in- 

candescent lighting.  He  was  one  of  the  founders 
of  the  American  Institute  of  Electrical  Engi- 

neers, of  which  he  was  president  in  1888. 

WESTON,  Edward  Payson,  American  pe- 
destrian: b.  Providence,  R.  1.,  15  March  1839. 

In  his  youth  he  was  a  reporter  on  the  New  York 
Herald  and  was  valued  because  of  his  ability  to 
bring  his  night  copv  back  to  the  office  on  foot 
quicker  than  could  others  traveling  on  the 
horse-cars  of  the  period.  He  attracted  atten- 

tion in  1861  by  walking  443  miles  in  2CS  boon 
to  attend  the  inatiguration  of  Abraham  Lin- 

coln. His  professional  career  began  in  1867. 
when  he  walked  1,326  miles  from  Ponland.  Me.. 
to  Chicago,  in  26  (bys.  Later  he  engaged  in 
six-day  races,  first  in  the  effort  to  make  SOD 
miles  in  a  week,  and  when  that  record  was 
passed  he  learned  to  run  and  created  higher 
records.  Some  years  later  he  again  took  to 
long  walks  on  the  highway,  and  in  1907  re- 

peated his  trip  from  Portland,  Me.,  to  Chicago. 
bettering  the  time  29  hours.  Next  he  walked 
from  New  York  to  San  Francisco,  3^895  miles 
(1909),  in  104  days,  7  hours.  The  following  year 
he  walked  back  to  New  York.  3.500  miles,  in 
less  than  77  days.  He  has  lectured  on  pe- 
destrianism  and  temperance  in  numerous  dtics 
of  the  United  States  and  England. 

WSBTON,  W.  Va.,  town,  countr-scat  of 
Lewis  County,  on  the  West  Fork  of  the  llooon- 
gaheb  River  and  on  the  West  Virginia  and 
Pittsburgh  Railroad,  ahont  78  miles  south  of 
Wheeling  and  71  miles  southeast  of  Parkerf- 
burg.  It  is  in  an  agricultural  region,  in  whkk 
considerable  attention  is  given  to  stocfc-raiang 
It  has  a  flour-mill,  lumber  and  p1aning*mill  aad 
machine  shop.  A  State  hospital  for  the  imanc 
is  located  here.  The  two  hanks  have  a  oooh 
bined  capital  of  $150,000.    Pop.  about  27801 

WESTPHALIA,  west-fftll-a.  or  WS8T- 

PALBN,  vest^faM^n,  German/,  a  name  origi- 
natly  given  (1)  to  a  large  region  of  Getmaflj: 
(2)  to  a  duchy;  (3)  to  an  ancient  impenal 
circle;  (4)  to  a  kingdom;  (5)  to  a  province  of 
Prussia.  These  various  di\'isions  win  be  de- 

scribed in  the  above  order. 
1.  The  name  of  Westphalia  was  given  ffia 

the  second  half  of  the  8th  century  to  the  veil- 
ern  part  of  the  ancient  Duchy  of  Saaoay  in- 

corporated by  Charlemagne  in  the  Ungdoa  fli 
the  Franks,  that  is,  to  all  the  cotmtry 
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the  Wcser  and  Rhine  while  the  territory  be- 
tween the  Elbe  and  Weser  was  called  East- 

phalia  (Ostfalen).  The  latter  name  was  lost 
after  the  dissolution  of  the  Dnchy  of  Saxony 
in  1180;  the  former  was  retained  and  was  ap- 

plied in  the  first  place  to  a  newly-erected  duchy. 
2.  Dtichy  of  Westphalia. —  This  was  formed 

out  of  the  part  of  the  old  Duchy  of  Saxony, 
then  and  still  called  Siiderland  or  Sauerland, 
on  the  Upper  Ruhr  and  Lenne.  When  Henry 
the  Lion,  the  last  of  the  old  dukes  of  Saxony, 
was  put  under  the  ban  of  the  empire,  this  terri- 

tory was  taken  possession  of  by  Philip  of  Heins- 
berg,  achbishop  of  Cologne,  who  obtained  the 
title  of  duke  from  Frederick  Barbarossa. 
Cologne  remained  in  possession  of  it  until  the 
dissolution  of  the  archbishopric  in  1801,  upon 
which  it  was  given,  by  way  of  indemnity,  to 
Hesse-Darmstadt  In  1815  it  was  ceded  by  this 
power  to  Prussia  and  was  tmited  with  the  Prus- 

sian province  of  Westphalia. 
3.  Circle  of  Westphalia,  one  of  the  10 

circles  into  which  the  empire  of  Germany  was 
divided  by  Maximilian  I  m  1512.  It  comprised 
the  region  between  Lower  Saxony,  the  Nether- 

lands, Thuringia  and  Hesse,  as  well  as  con- 
siderable tracts  on  the  left  bank  of  the  Rhine ; 

but  the  proper  Duchy  of  Westphalia,  as  an  ap- 
pendage of  Cologne,  was  considered  as  belong- 

ing to  the  electoral  circle  of  the  Rhine.  Its 
total  area  was  22,175  square  miles. 

4.  Kingdom  of  Westphalia. —  The  Peace  of 
Tilsit  ( ItUy  1897)  had  made  Napoleon  master 
of  all  the  Prussian  territory  west  of  the  Elbe 
and  he  also  kept  possession  of  the  territories 
of  the  electors  of  Hesse  and  Hanover  and  the 
Duke  of  Brunswick.  Out  of  the  countries  just 
mentioned  he  created  by  decree  of  18  Aug. 
1807  a  kingdom  of  Westphalia,  with  an  area 
of  14,712  square  miles  and  a  population  of 
nearly  2,000,000.  Napoleon  gave  the  kingdom  to 
his  youngest  brother,  Jerome,  and  on  15  Nov. 
1807  a  constitution  similar  to  the  French  was 
granted  to  it.  The  insurrections  that  broke  out 
in  several  parts  in  1809  occasioned  the  adoption 
of  various  severe  measures,  and  the  introduction 
of  an  oppressive  system  of  police.  At  the  same 
time  the  king  was  required  to  bring  his  army 
np  to  a  strength  of  30,000  men,  which  produced 
great  disorder  in  the  finances.  In  1810  a  part 
of  Hanover  was  added  to  the  kingdom,  the 
whole  area  of  which  was  now  17,540  square 
miles.  After  the  battle  of  Leipzig  (1813)  the 
kingdom  was  dissolved.  On  26  October,  Jerome 
was  obliged  to  auit  his  capital  (Cassel)  and 
make  his  escape  from  the  kingdom,  whereupon 
tfic  territories  of  which  it  was  composed  re- 

turned to  their  former  possessors. 
5.  Tlie  Prassian  Province  of  Westphalia 

?ras  formed  in  1815  out  of  some  of  the  prov- 
inces which  Prussia  formerly  possessed  in  the 

circle  of  Westphalia.  It  is  bounded  on  the 
north  by  the  province  of  Hanover;  on  the  east 
by  Hanover,  Schaumburg-Lippe,  Lippe-Det- 
fflold^  Brunswick,  Hesse-Nassau  and  the  prin* 
dpafaty  of  Waldeck;  south  by  the  province  of 
Hesse-Nassau,  and  west  by  the  province  of  the 
Rhine  and  the  kingdom  of  Holland.  Its  area  is 
7JB00  square  miles.  The  capital  is  Miinster. 
The  province  in  the  south  and  northeast  is 
generally  mocAitainous,  being  traversed  by  the 

Westerwald,  Rothhaar,  Teutoburgerwald  and' die  Wesergebiiige.    The  northwest  spreads  out 

into  extensive  and  often  marshy  plains  and  be- 
longs to  the  basin  of  the  Ems;  the  northeast 

and  a  small  part  of  the  east  to  the  basin  of 
the  Weser;  the  remainder,  constituting  the  far 
larger  portion  of  the  whole,  belongs  to  the 
basin  of  the  Rhine.  The  soil  is  in  general  tar 
from  fertile.  Livestock  arc  numerous,  par- 

ticularly homed  cattle,  sheep  and  swine;  the 
hams  made  from  the  latter  have  long  been 
famous.  The  staple  manufacture  is  linen,  but 
that  of  iron  is  also  very  extensive.  The  region 
possesses  the  principal  Prussian  deposits  of  iron 
and  coal  and  these  were  heavily  drawn  upon 
during  the  World  War.  Other  minerals  mined 
include  copper,  lead,  zinc  and  salt.  The  province 
is  divided  into  the  three  governments  of  Miin- 
ster,  Minden  and  Arnsberg.  The  population 
is  about  4,250,000. 

WESTPHALIA,  Peace  of,  the  treaty  con- 
cluded in  1648  at  Miinster  and  Osnabriidt  West- 

phalia (q.v.),  which  ended  the  Thirty  Years' War  and  established  a  new  political  system  in 
Europe.  After  preliminaries  had  been  settled 
at  Hamburg  toward  the  end  of  1641  the  actual 
negotiations  were  begun  in  1644,  at  Osnabdick, 
between  the  empire,  Sweden  and  the  Protestant 
states,  at  Munster  between  the  empire,  France 
and  other  foreign  powers.  Two  treaties  were 
draw^n  up,  one  at  Osnabriick,  signed  6  Aug. 
1648,  and  one  at  Miinster,  signed  24  Oct.  1648. 
Peace  was  restored  with  the  signing  of  the  lat- 

ter. By  this  peace  the  religious  and  x>olitical 
state  of  Germany  was  settled.  The  sover- 

eignty of  the  members  of  the  empire  was  ac- 
knowledged. They  received  the  right  of  con- 

cluding treaties  among  themselves  and  with  for- 
eign powers,  only  not  against  the  emperor  and 

empire.  Their  consent  was  made  necessary  to 
enable  the  emperor  to  put  any  of  the  members 
under  the  ban.  The  concessions  that  had  been 
made  to  the  Protestants  since  the  religious  peace 
in  1555  were  confirmed.  The  form  of  public 
worship  and  the  right  to  secularize  ecclesiastical 
benefices  were  to  return  to  what  they  were  at 
the  beginning  of  the  so-called  normal  year  1624. 
The  Calvinists  (Reformirten)  received  raual 
rights  with  the  adherents  of  the  Augsburg  Con- 

fession or  the  Lutherans.  The  elector-palatine 
had  the  palatinate  of  the  Rhine  and  the  elector- 

ate restored  to  him;  Alsace  was  ceded  to 
France;  Sweden  received  western  Pomerania, 
Bremen,  Verden,  Wismar  and  a  sum  equal  to 
$3,750,000;  Brandenburg,  Mecklenbure,  Han- 

over and  jBrunswick  were  compensated  by  the 
secularization  of  numerous  ecclesiastical  foun- 

dations. Germany  lost  altogether  more  than 
40,000  square  miles  of  territory  and  about 
4,500,000  inhabitants.  The  independence  of  the 
United  Provinces  was  recognized  by  Spain,  and 
that  of  Switzeriand  by  the  empire.  The  sol- 

emn protest  of  Pope  Innocent  A  against  these 
terms,  particularly  in  respect  of  the  seculariza^ 
tion  of  bishoprics  and  abbe3rs,  etc,  was  not  re- 

garded; but  the  complete  execution  of  the 
treaty  was  obstructed  by  many  difficulties. 

WKSTPORT,  Conn.,  town  in  Fairfield 
County,  on  Long  Island  Sound  at  the  mouth  of 
the  Saugatuck  River,  and  on  the  New  Yoiic; 
New  Haven  and  Hartford  Railroad,  four  miles 
cast  of  Norwalk.  U  was  established  from  por- 

tions of  the  towns  of  Weston,  Fairfield  and 
Norwalk.    Westport  contains  three  villages.    It 
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is  in  an  agncultural  region  and  has  a  number 
of  industrial  establishments,  chief  of  which  are 
cutton-twine  and  button  factories,  machine 
shops  and  manufactories  of  satchels  and  mo- 

rocco. It  has  a  high  school,  elementary  schools 
and  a  public  library.  There  are  two  banks  and 
a  newspaper.    Pop.  about  4,259. 

WB8TPORT,  Ireland,  small  seaport  of 
the  province  of  Connaught,  county  Mayo,  at 
the  mouth  uf  a  small  stream  that  falls  into 
Clew  Bay,  about  35  miles  north-northwest  of 
Galway.  Formerly  Westport  was  supported 
principally  bv  linen  manufactures;  but  is  now 
known  mostly  for  its  trade  in  grain  and  pro- 

visions, and  for  its  facilities  for  sea-bathing. 
In  the  immediate  vicinity  is  the  Reek  Croagh 
Patrick,  a  mountain  2,510  feet  high.  Pop. 
about  4,000. 
WESTPORT,  Mass..  town  in  Bristol 

Couniv,  on  the  Atlantic  Ocean,  seven  miles  south 
of  Fall  River.  Its  Horsencck  Beach  is  one  of 
the  finest  beaches  on  the  coast.  There  are 
manufactures  of  cotton  products.    Pop.  2,928. 

WBSTVILLB,  111.,  village  in  Vermilion 
G>unty.  128  miles  south  of  Chicago,  on  the 
Chicago  and  Eastern  Illinois  and  the  Cleveland, 
Gncinnati,  Chicago  and  Saint  Louis  railroads. 
Its  industries  include  coal  mining  and  steel 
manufactures,  and  considerable  corn  is  raised 
in  the  surrounding  district.    Pop.  2,607. 
WESTWARD  HO,  one  of  the  best  known 

historical  novels  of  Charles  Kingsley,  was  be- 
gun tn  the  spring  of  1854  while  Kingsley  was 

living  at  Bide  ford  and  appeared  the  following 
year.  The  scene,  laid  chiefly  in  Bideford  and 
at  Plymouth  and  neighboring  parts  in  the  west 

of  England,  deals  with  the  sea- faring  En^sh about  the  time  of  the  Spanish  Armada.  The 
attempt  is  to  picture  the  spirit  of  the  English  in 
their  warfare  against  Spain.  Historical  char- 

acters, as  Drake  and  Raleigh,  are  introduced, 
but  the  particular  story  is  that  of  Amyas  Leigh, 
his  brother  Frank  and  other  members  of  the 

League  of  the  ''Rose  of  Torridge,*  so  called 
from  the  iH'autiful  heroine  for  whose  hand 
these  chivalrous  and  high-minded  youths  were 
rivals.  Their  individual  rivalnr  was^  merj^d 
in  the  common  cause  against  Spain,  in  which 
several,  including  Frank  Leigh  and  the  Rose, 
met  their  deaths.  Finally  Amyas,  a  stout- 

hearted young  giant  who  had  been  particularly 
successful  in  vanquishing  Spaniards,  losinf^  his 
eyesight,  was  obliged  to  pass  the  long  remainder 
of  his  lijfe  in  helplessness.  The  picture  is  a  spir- 

ited one,  though  by  no  means  in  all  respects  his- 
torically accurate.  The  character  and  achieve- 

ments of  the  English  and  the  wiles  and  wicked- 
ness of  the  Spanish  are  painted  with  unstinting 

hands.  As  is  usual  in  Kingsley's  best-known 
works,  like  *  Alton  Locke'  and  'Hypatia.^  even 
such  chivalrou*i  achievements  do  not  constitute 
the  liest  end  of  life.  Only  when  Amyas  Leigh, 
Minil  and  helpless,  can  turn  from  an  active  to  a 
spiritual  life,  h  his  highest  happiness  won. 

Will  I. AM  T.  Brkwstkk. 

WESTWOOD,  John  Obadiah,  English 
entomologi>t  and  archaeologist :  b.  Shemeld, 
England,  22  Dec.  m)5:  d.  Oxford.  England.  2 
Jan.  \Hf^3.  He  devoted  himself  to  sciences,  mak- 

ing extensive  researchts  in  the  fields  of  ento- 
mology and  archaeology:  was  one  of  the  found- 

ers of  the  Entomdlugical  Society  of  London  in 

1833,  and  from  1883  its  honorary  life  preftidcm 
From  1861  until  his  death  he  was  professor  of 
invertebrs  zoolog>'  at  Oxford.  His  works  on 
both  entomolog)'  and  English  arcbaolosy  arc 
numerous  and  important.  Among  the  former 
are  <The  Entomologisu'  Text-Book'  (1838) ; introduction  to  the  Modem  Qassification  uf 

Insects'  (183^-40);  ^Arcana  Entooiologica' 
(1841-45);  «The  Butterflies  of  Great  Britain* 
(1855)  ;  ̂Catalogue  of  Orthopterous  Insects  in 
the  British  Museum,  Part  1.  Pbasmidc'  (18S9) ; 
*  Thesaurus  Entomologicus  Oxonicnsis'  fl874); 
^Revisio  Insectorum  Familiae  Mantidonim* 
(1889),  etc.  His  archaeological  works^  which 
are  enriched  by  his  excellent  reproductions  of 
manuscripts  and  illimitnations  and  also  by  his 
drawings  of  inscribed  stones  and  old  ivories. 
are  wdl  known.  Among  them  are  ̂ Pabeo- 
graphia  Sacna  Pictoria>  (1843-45):  <Wood 
Carvings>  (1864);  <The  Utrecht  Psalter' 
(1874) ;  «The  Early  Inscribed  and  Sculptured 
Stones  of  Wales'  (1876-79) ;  <The  Book  of 
Kells:  a  Lecture^  (1887),  etc 

WBT    BULB    THSRMOMSTXIL     Sec 
Thekmometer. 

WBTASKIWIN.  Canada,  dty  and  capital 
of  Strathcona  district,  province  of  Alberta.  40 
miles  south  of  Edmonton  and  on  the  r»w*mM^m 
Pacific  Railroad.  It  is  situated  in  a  rich  agri- 

cultural district  and  is  of  growing  importance  as 
a  manufacturing  town.    Pop.  2,411. 
WBTHBRALD,  Agnes  Sthelwyn  (Bn. 

Tiiistlewaitk),  Canadian  poet:  b.  Rockirood. 
Ontario,  26  April  1857.  Siie  was  educated  at 
Pickering  College,  Ontario.  For  some  time  she 
edited  the  women's  department  of  the  Torooio 
Daily  Globe,  and  she  was  subsequently  connected 
with  the  staff  of  the  Ladies'  Home  Jomrmd 
Her  verse  appeared  in  numerous  magaaines  and 
she  is  author  of  ̂ The  House  of  Trees'  (1896); 
<Tangled  in  Stars  >  (19Q2)  ;  <The  Radiant  Road' 
(1904);  <The  Ust  Robin>  (1907).  etc. 

WSTHERELL,  w«fli'«r-«l.  Elisabeth.  Sec Wakner,  Susan. 

WETHERBLL.  Emma  (Abbott).  Aneri- 
can  soprano  opera-singer:  b.  Chicago,  IIL,  9 
Dec.  1849;  d.  5  Jan.  1891.  She  first  sai«  ia 
public  at  the  age  of  nine.  Throt^  the 
patronage  and  friendship  of  Gara  Louise  Kd* 
logg  she  was  enabled  to  go  to  New  York  ISTtl 
where  she  was  engaged  in  the  choir  of  the 
church  of  the  Divine  Paternity,  a  number  of 
whose  members  in  1872  contributed  to  send  kef 
abroad,  and  she  studied  for  four  years  in  Paris. 
She  made  her  debut  in  London  1876  as  Mar- 

guerite. For  refusing  to  take  the  part  of  Vi^ 

letta,  in  *La  Traviata,*  on  moral  jgrounds.  her 
engagement  was  canceled.  In  18/4  she  mi 
marrud  to  Kugene  Wetherell.  She  Bade  her 
first  appearance  in  \ew  York  in  1877. 

WETHERSPIBLD,  wiOi'^rz-ffld.  Cnn. 
town,  Hartford  County,  on  the  Conneciiatf 
River  an<l  on  the  New  York,  New  Haven  Md 
Hartford  Kailnad.  three  miles  south  of  Halt- 
ford.  In  thr  «^ummer  it  has  resular 
connections  with  New  York  ana  ini 
ports  and  it  is  connected  with  Hartford 
other  neart)y  places  by  electric  railwasrs.  It 
manufactories  of  mattresses,  copying  pi 
and  agricultural  implements.  Importaitt  h 
tries  of  the  town  are  connected  with  the  ( 
vation  of  seeds  am)  the  packing  and  shipping  of 
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the  same.  It  was  one  of  the  first  places  in  the 
State  settled  by  the  colonists.  It  has  a  famous 
elm  tree  25.6  leet  in  circumference.  The  First 
Church  (Congregational)  dates  from  1761.  A 
historic  building  is  the  Webb  house,  where,  in 
1781.  Washin^on  and  Rochambeau  met.  A 
State  prison  is  located  here.  The  educational 
institutions  are  a  high  school,  public  and  pri* 
vate  schools  and  a  public  libraty.    Pop.  3,500. 

WKTMORS,  Claude  Haseltme,  American 
author :  b.  Cuyahoga  Falls,  Ohio,  1862.  He  was 
educated  at  Western  Reserve  University,  Cleve- 

land, Ohio,  and  the  £cole  Polytechnique,  Lau- 
sanne, Switzerland,  and  subsequently  spent  10 

years  in  South  American  travel.  He  has  pub- 
lished ^Sweepers  of  the  Sea^  (1900)  ;  ̂Fighting 

under  the  Southern  Cross'  (1901);  ̂ In  Inca- 
land>  (1902)  ;  <In  a  Brazilian  Jungle>  (1903). 
W8TMORE,  Edmund,  American  lawyer: 

b.  Utica,  N.  Y.,  1838.  He  was  graduated  at 
Harvard  University  in  1860  and  at  the  Columbia 
University  Law  School  in  1863.  He  was  there- 

after engaged  in  law  practice  in  New  York  and 
became  one  of  the  most  prominent  lawyers  in 
the  city.  In  1900-01  he  waspresident  of  the 
American  Bar  Association.  The  degree  LL.D. 
was  conferred  upon  him  by  Yale  University  in 
1906. 

WSTMORE,  Elisabeth  Bisland,  American 
author:  b.  Fairfax  Plantations,  La.,  11  Feb. 
1861.  She  was  privatelv  educated,  and  was  for 
a  time  on  the  staff  of  the  New  Orleans  Times- 
Democrat.  She  later  established  herself  in 
New  Yoiic,  became  one  of  the  editors  of  the 
Cosmopolitan  Magacine  and  was  known  as  a 
magazine  writer.  She  was  married  to  C.  W. 
Wetmore  in  1891,  and  has  lived  much  in  Eng- 

land. Her  work,  published  under  her  maiden 
name  includes,  ̂ A  Flying  Trip  Around  the 
Worid>  (1891);  <A  Candle  of  Understanding> 
(1903):  ̂ At  the  Sign  of  the  Hobby  Horse> 
(1910);  <The  Clase  of  John  Smith>  (1916), 
etc  She  edited  ̂ Life  and  Letters  of  Lafcadio 
Heam*  (2  vols.,  1906) ;  < Japanese  Letters  of 
Ufcadio  Heam>    (1910). 

WETTER,  v^t't^r,  Sweden,  a  lake  about  24 
miles  southeast  of  Lake  Wener,  extending  be- 

tween the  lans  of  Mariestad,  Orebro,  Linkop- 
ing,  and  Tonkoping;  greatest  length,  80  miles: 
medium  breadth,  about  15  miles;  area,  715 
square  miles.  Its  height  above  the  level  of  the 
Baltic  is  nearly  300  feet,  but  its  depth  is  in  some 
parts  above  400  feet,  or  120  feet  below  the  Bal- 

tic level.  Its  water  is  very  clear.  It  has  peri- 
odic rises  and  falls  independent  of  the  wetness 

or  dryness  of  the  season  and  is  subject,  even 
in  the  calmest  weather,  to  violent  unaerground 
swdls.  When  these  take  place  in  winter  the 
sounds  emitted  by  the  ice  in  cracking  and 
breaking  up  are  often  tremendous.  An  under- 
gromid  ridge  is  traceable  throughout  the  whole 
laigth  of  die  lake  from  north  to  south  and  its 
colmiiiating  points  form  the  few  islands  which 
appear  above  its  surface.  The  largest  of  these 
is  die  Visingso,  in  the  south.  The  Wetter 
forms  part  of  a  general  line  of  navigation, 
which  extends  across  the  kingdom  from  east  to 
west  and  far  into  the  interior.  By  the  (lOtha 
Cand  it  communicates  with  Lake  Wener,  and 
by  the  MoUla  Canal  with  the  Baltic  The 
scenery  of  the  lake  is  in  many  places  magnifi- 

cent ;  Uic  chi^f  town  on  its  shore  is  Jonkoping. 

WETTERHORN,  vet'ter-hom  («peak  of 
tempests*),  Switzerland,  one  of  the  most  strik- 

ing peaks  of  the  Bernese  Oberland;  has  three 
summits  —  the  west,  called  by  the  natives  Hasli- 
Jungfrau,  12.147  feet  hijg^h;  the  middle,  known 

as  the  Mittelnom,  12,165^feet;  and  the  east,  the Rosenhom,  12,110  feet.  These  were  ascended 
first  in  1844  and  frequently  since,  the  ascent  be- 

ing made  from  Grindelwald.  The  contrast  be- 
tween the  bright  fresh  pastures  and  the  black 

precipices  and  dazzling  snow  ridges  of  the  Wet- 
terhom  is  particularly  striking,  making  the  val- 

ley of  the  Reichenbach  a  favorite  resort  of artists. 

WEXFORD,  Ireland,  maritime  county  of 
the  province  of  Leinster,  bounded  north  by  the 
county  of  Wicklow,  east  by  the  English  Chan- 

nel, south  by  the  Atlantic,  west  by  the  coun- 
ties of  Waterf ord,  Kilkenny  and  Carlow ;  great- 
est length,  north  and  south,  about  60  miles; 

greatest  breadth,  east  and  west,  34  miles;  area 
is  about  901  square  miles,  or  576,588  acres. 
Pop.  about  104,100. 

WEXFORD,  w^ks'ford,  Ireland,  a  seaport town,  capital  of  the  countv  of  the  same  name,  at 
the  mouth  of  the  River  Slaney.  The  town  is  ir- 

regularly built  and  the  streets  narrow,  but  it 
contains  some  handsome  buildings.  It  has  a 
county  courthouse,  town  hall,  prison,  theatre, 
barracks,  etc.;  three  Roman  (Catholic  churches, 
besides  several  Protestant  places  of  worship, 
nunneries,  a  Roman  Catholic  college  and  vari- 

ous schools.  Above  the  town  there  is  a  bridge 
across  the  river  1,500  feet  in  length.  Wexford 
was  a  Danish  setdement  of  great  strength;  it 
was  captured  by  Cromwell  in  1649;  remains  of 
its  ancient  walls  exist  The  harbor  is  spacious, 
but  has  a  bar  across  the  mouth.  There  is  a 

dockyard  and  patent  slip.  The  herring  and  sal- 
mon fisheries  employ  many  persons ;  malt,  agri- 

cultural implements  and  machinery  are  manu- 
factured and  distilling  and  brewing  are  carried 

on.  The  chief  trade  consists  in  the  exportation 
of  grain,  cattle,  poultry,  butter,  etc.  In  1885 
Wcxfora  ceased  to  be  a  parliamentary  borough. 
Pop.  11,154. 

WEYBURN;  Canada,  town  and  capital  of 
Assiniboia  district,  Saskatchewan,  300  mUes 
southwest  of  Winnipeg,  on  the  Canadian  Pacific 
Railroad.  The  manufactures  of  the  town  are 
of  growing  importance.    Pop.  2,210. 

WEYDEN,  vfden,  Rogier  van  dcr,  Flem- 
ish painter:  b.  Tournay,  about  1400;  d.  Brussels, 

16  June  1464.  In  1426  he  was  apprenticed  to 
learn  painting,  in  1432  became  master  in  the 
painters'  guild  of  Tournay,  and  in  1436  was chosen  town  artist  of  Brussels.  His  four  works 

illustrating  justice,  executed  for  the  ̂ golden 
chamber*  of  the  Hotel  de  Ville,  were  destroyed 
by  fire  in  1695.  In  1449  he  journeyed  to  Italy, 
where  he  worked  at  Ferrara  for  Leonella  d'Este, 
and  painted  also  for  the  Medici  and  the  Sforzas. 
He  was  the  founder  of  the  Brabant  school. 
Among  his  principal  extant  works  are  a  triptych 
in  the  Belvidere  of  Vienna;  a  triptych,  <The 
Last  Judgment,'  in  the  Beaune  Hospital;  and 
^The  Descent  from  the  Cross ^  (Madrid  gal- 

lery). Consult  the  study  by  Wauters  (1856); 
and  Crowe  and  Cavalcaselle,  <  Early  Flemish 
Painters*   (3d  ed..  1879). 

WEYER'S  (wf^rz)  CAVE,  in  Augusta 
County,  Va.,  11  mile$  nprth^st  of  Staunton. 
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It  is  a  large  stalactic  cavern,  in  a  spur  of  ihe 
Blue  KidKe ;  and  it  contains  a  number  of  cham- 

bers, the  largest  of  which  is  called  Washington's 
Hall.  This  chamber  is  250  feet  long  and  nearly 
100  feet  high.  This  cave  ranks  next  in  import- 

ance to  Mammoth  and  Wyandotte  caves. 

WBYLBR  Y  NICOLAU*  wa  l£r  k  nelco- 
low,  Valertano,  Marquis  of  Teneriffi;  Span- 

ish general:  b.  Palma.  Island  of  Majorca,  17 
I>ec.  1HJ8.  He  was  educated  in  Granada,  en- 

tered the  infantry  school  in  1853,  and  became 
un<ler-lieutcnant  in  the  staff  school  in  1857.  He 
wan  appointed  lieutenant  of  the  staff  in  1860 
and  rose  through  higher  ranks  until  in  187<B  he 
became  lieutenant-general.  He  was  military 
attache  of  the  Spanish  legation  at  Washington 
(luring  the  American  Civil  War  and  in  1868  was 
ordered  to  Cuba,  where  he  served  under  Bal- 

n^aceda  thr<iugh  the  10  years'  war.  He  was  ap- 
pointed governor-general  of  the  Canaries  in 

187*),  captain-general  of  the  Philippines  in  1889. 
and  "Mas  afterward  provincial  governor  of 
Catalonia.  He  succeeded  Martinez  Campos  as 
captain-general  of  Cuba  in  1896  and  by  the  per- 

petration of  many  l>arbarities  added  to  an  al- 
ready infamous  record  for  cruelty  in  the  con- 

duct of  the  war  then  being  waged  on  the  island. 
His  inhuman  methods  aroused  the  indignation 
of  the  people  of  the  United  States,  where  he  be- 

came known  as  •Butcher  Weylcr,*  and  in  1897, 
upon  the  change  of  cabinets  in  Spain,  he  was  re- 

called. His  reptitation  did  not  appear  to  suffer 
in  his  own  country  and  in  1901-02  he  was  Min- 

ister of  War  in  Sagasta's  Cabinet  and  again  re- ceived the  post  in  1905.  When  the  noting  in 
Barcelona  (1909)  called  for  military  interfer- 

ence, he  took  the  field  as  captain-general  and 
promptly  restored  a  condition  of  order. 

WBYMAN,  wl'm^n,  Stanley  John,  Eng- lish novelist:  b.  Ludlow,  Shropshire,  7  Aug. 
1855.  He  was  educated  at  Shrewsbun-  School 
and  Christ  Church,  Oxford,  studied  law,  and 
was  called  to  the  bar  in  1881.  For  nine  years 
he  practi.sed  on  the  Oxford  circuit  and  then  be- 

gan a  literary  career  in  1890  by  publishing  a 
n»niancc  entitled  *The  House  of  the  Wolf.* 
It  was  succeeded  bv  *The  New  Rector*  (1891) 
and  *The  Story  of  Francis  Cludde*  (1891), 
but  it  was  his  brilliant  story,  <A  (ientleman  of 
France'  (1893),  that  first  brought  him  into 
prominence  and  on  his  historical  novels  his 
leputation  rests.  His  later  works  include 

•Under  the  Red  Robe'  (1894);  < My  Lady 
Rotha»  (1894);  <The  Red  (>>ckade>  (1895); 
*The  Man  in  Black*  (189f));  *Shrewsbur>> 
(IK97):  *The  Castle  Inn>  (1899);  'Sophia* 
(1900);  'Count  HannibaP  (1901);  <ln  Kings' 
Byways>  (1905);  'Wild  Geese*  (1908).  His 
talis  are  well  constructed  and  written  in  a 
workmanlike  manner,  with  plenty  of  incident 
and  adventure,  and  the  interest  is  well  sus- 
tained. 

WEYMOUTH,  wa'muth,  England,  seaport in  Dorsetshire,  on  a  beautiful  semi-circular  hny, 
•«even  milr^  south- southwest  of  Dorchester.  The 
liorough  comprises  Melcombe- Regis,  from  which 
it  is  separated  by  the  small  river  Wey.  It  is 
well  built ;  has  two  parish  churches,  one  of  them 
in  Melcombc-Regi*i :  several  other  places  of  wor- 

ship, a  grnrnil  and  an  i>'e  infirmary,  town-hall, 
reading-room.  Victoria  iubilef  hall,  libra  rite, 
etc  There  is  a  C(in<«i<UTa1iK'  coasting  trade 
and  an  active  traffic,  passenger  and  other,  with 

the  (Thannel  Islands  and  France.  There  arc 

ship-building,  sail-making  and  ropc-tnaking  es- 
tablishments.  Portland  stone  is  exported  f ron 
the  neighboring  isle  of  Portland  (q.v.).  Both 
Weymouth  and  Melcombe- Regis,  oariicularly 
the  latter  from  the  beauty  of  the  Say  and  its 
smooth,  nrm  sands,  attract  numerous  visitors. 
There  is  a  fine  esplanade  alx>ut  one  mile  in 
length.    Pop.  about  23,000. 
WEYMOUTH,  Mass.,  town  in  Korfolk 

County,  on  Boston  Harbor,  and  on  the  New 
York,  New  Haven  and  Hartford  Railroad,  10 
miles  southeast  of  Boston.  Electric  lines  con* 
ncct  the  town  with  Boston  and  the  nearW 

trwns.  We>'mouth  contains  seven  villaRes,  each 
one  having  a  post  office.  It  has  manufactories 
for  boots  and  shoes,  hammocks,  fireworks  and 
machinerv.  It  has  car-repair  shops  and  exten- 

sive wool-scouring  yards.  The  edncatioml  in- 
stitutions are  grammar  and  primary  schooU: 

private  schools;  Tufts  Library,  which  contains 
about  25,000  volumes;  the  Fogg  Library,  and  a 
high  school  at  Weymouth  Centre.  The  town 
owns  and  operates  the  waterworks.  The  first 
permanent  settlement  was  made  in  1623  by 
Capt.  Robert  Ckorges,  but  the  place  had  been 
visited  often  before  this  time,  notably  in  1622 
by  Thomas  Weston.  The  place  was  fir^t  called 
by  the  Indian  name  Wessagussct,  until  it  was 
incorporated  2  Sept.  1635,  when  the  present 
name  was  adopted.  Pop.  (est.)  15,000.  Considt 
.'\dams,  *  Proceedings  on  the  250th  Anniversary 
of  the  Permanent  Settlement  of  Wc^-month  ' 

WBYR,  vir.  Rudolf,  Austrian  sculptor :  K 
Vienna,  22  March  1847.  A  pupil  of  Bauer  and 
Cesar  at  the  Vienna  Academy,  he  won  the 
Keichcl  prize  with  his  ̂ Samson  and  Delilah' 
(1870)  and  in  1878  was  commissioned  to  exe- 

cute the  decorations  of  the  Grillpaner  moan- 
nunt.  His  reliefs  and  experiments  in  poly* 
chrome  sculpture  won  for  him  a  consideraUc 
reputation.  Besides  numerous  decorations  for 
(he  university  and  museum  buildings  at  Vienna. 
his  works  include  the  ̂ Triumphal  Procession 
i>f  nacchus  and  Ariadne^  for  the  pediment  of 
the  Burgtheatre,  and  the  great  fountain  before 
the  imperial  palace 
WHALE.  Any  large  cetacean  is  called  ■ 

whale,  while  any  small  representative  of  the 
order  is  usually  called  a  porpoise  or  dolpbiiL 
This  division  of  the  group  is  unscientific,  now- 
v\ti\  and  breaks  down  when  the  moderate- 
sized  forms  are  in  question,  the  la>*inan  beinc 
always  in  doubt  whether  these  are  to  be 
classified  as  whales  or  as  porpoises. 

It  happens  that  all  cetaceans  having  whale- 
Ikhic.  instead  r)f  teeth,  or  those  constituting  the 
sulK)rder  Mystacoceti,  arc  of  large  or  huge  nic. 
These  may  be  all  quite  properly  called  whalci^ 
but  it  will  be  necessary  for  the  present  pancMC 
to  add  to  this  natural  group  the  sperm  whalfc 
a  representative  of  the  toothed  whales,  or  snb> 
order  Odonioceii  and  the  hottlenotcd.  or 
/iphioid.  whales,  which  constitute  the  fannfa[ 
Ziphiidir,  and  also  belong  among  the  toodm 
whales.    The  order  then  stands  as  follows: 

Onlcr  Ctncea      Crtacrani 
SuhorH(*r    MystarocfH.     All    cctAceam    with 

Family  Bviamidm      iCu-«xtcn«v«  witk  tha 
Sulxrdcr  Otltmtoifti.     All  ccUocAiit  with  tflh 

P.iniilv   Phwsfterid^     Sncim  wtialet. 
Family  Zipkitd^      Bnttkacmd  whides. 
Fainiljr  DHptttmtdm.     Poi  puini  or  dolphiM. 
Family   Plalaniitidtt     lUver  dolphina. 
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Whalebone  Whales.— Whalers  recognize 
several  species  of  gn'oups  of  whales  with  whale- 
Itone,  to  which  they  give  the  names  of  right 
whales,  humpbacks,  hnbacks  and  sulphurbot- 
loms.  These  correspond  to  natural  groups  or 
pcnera,  except  that  the  sulpliurbottom.  is  really 
a  kind  of  finback.  To  these  are  to  be  added  the 
California  gray  whale,  or  grayback,  a  very  dis- 

tinct genus,  combining  characters  of  right 
whales  and  finbacks,  and  the  pygmy  right  whale 
of  New  Zealand.  These  various  genera  may 
be  distinguished  by  the  following  cxternsJ 
characters  : 

Humpbacks  (genus  Megaptera), —  Form 
bulky  and  uncouth.  Head  broad  and  rounded 
in  front,  and  flat  on  top,  with  rows  of  hemi- 

spherical tubercles.  Belly  with  many  broad 
longitudinal  ridges  and  furrows.  Pectoral  fins 
very  long  (about  one-third  the  length  of  the 
body),  with  serrations  corresponding  to  the 
joints  of  the  index  finger.  A  low,  thick  dorsal 
fin.  Flukes  with  a  serrated  margin.  Color 
black  and  white.  Whalebone  short,  dull 
blackish. 

Finbacks  (genus  Balanoptera) . —  Form 
slender  and  graceful.  Head  broad  and  flattishp 
more  or  less  pointed  in  front  Belly  with  very 
numerous  narrow  ridges  and  furrows.  Pectoral 
fins  short,  with  plain  margins.  A  falcate  dorsal 
fin.  Color  gray  and  white.  Whalebone  short, 
striped  gray  and  white,  or  entirely  black,  or 
black  with  white  bristles,  or  entirely  white. 

California  Gray  Whale  (genus  Rhacianec- 
tes). —  Form  rather  slender.  Head  compara- 

tively narrow,  moderately  arched  and  pointed. 
.Vo  abdominal  ridges  or  furrows,  but  two  short 
furrows  on  the  uiroat.  No  dorsal  fin.  Pec- 

torals short.  Color  mottled  gray.  Whalebone 
shorty  white. 

Right  Whales  (genus  BaUena), —  Form 
heavy  and  compact.  Snout  very  narrow,  and 
strongly  archeo.  No  ridges  or  furrows.  No 
dorsal  fin.  Pectoral  short  and  very  broad. 
Color  entirely  black,  or  with  a  little  white 
below.    Whalebone  very  long,  narrow,  black. 
Pygmy  Right  Whale  of  New  Zealand 

(genus  Neohal<pna). —  Similar  to  Balana,  but 
size  small  A  dorsal  fin  present.  Whalebone 
white. 

Humpbacks. —  The  humpback  is  in  many  re- 
spect^ the  most  remarkable  of  aQ  whales.  It 

reaches  a  length  of  about  50  feet  The  anterior 
part  of  the  body  is  very  massive,  but  the 
posterior  quite  slender  and  at  the  same  time 
so  irregularly  -shaped  and  so  awkwardly  joined 
to  the  thorax  that  the  animal  appears  mis* 
shapen.  This  effect  is  heightened  by  the  dorsal 
fin,  which  is  low  and  thick,  with  a  concave 
anterior  margin  and  rounded  tip.  Not  less 
striking  are  the  immense  crcnate-margined 
pectoral  fins,  like  the  wings  of  a  bird,  and 
about  one- third  as  long  as  the  body.  The 
broad  abdominal  ridges  nearest  the  median  line 
join  below  on  the  throat,  forming  a  chin-like 
protuberance.  Humpbacks  are  infested  by  large 
barnacles  of  the  genus  Coronuia,  which  fasten 
on  the  head,  fins,  flukes  and  abdominal  ridges. 
Where  they  settle  on  the  black  skin  but  are 
afterward  rubbed  off,  or  otherwise  got  rid  of, 
they  leave  behind  distinct  white  marks,  in  the 
form  of  discs,  circle,  crescents,  etc.,  which  add 
to  the  singular  appearance  of  these  whales. 
Fastened    to    the   large    barnacles,    are   oft^n 

bunches  of  stalked  barnacles,  genus  Otion,  which 
han^  down  like  fringes  on  the  fins.  Some  9  or  10 
species  of  humpbacks  have  been  described,  but 
wherever  observed  they  present  characters  so 
nearly  alike  that  it  is  extremely  probable  that 
all  belong  to  one  widely-diffused  species.  The 
species  of  the  Atlantic  Coast  of  North  America 
and  Europe  is  Megaptera  nodosa.  Humpbacks 
occur  in  all  seas,  from  the  Arctic  to  the  Antarc- 

tic. They  congregate  in  bands,  or  schools, 
which  sometimes  number  hundreds  or  even 
thousands  of  individuals.  They  are  very  ir- 

regular in  their  movements  ana  indulge  in  all 
manner  of  uncouth  actions.  When  they  dive  or 
sound  they  throw  the  flukes  out  of  the  water. 
Like  other  cetaceans  they  engage  in  seasonal 
migrations  norHiward  and  southward.  In  the 
North  Atlantic  they  withdraw  from  the  waters 
of  Greenland,  Newfoundland,  Iceland  and  Nor- 

way in  fall  and  return  in  spring.  They  feed 
chiefly  on  fish. 

Sttlphnrbottom,  or  Blue  Whale  (BaUenop' 
tera  musculus). —  The  sulphurbottom,  as  al- 

ready stated,  is  a  species  of  finback.  Wherever 
finbacks  are  observed  there  are  found  to  be 
four  distinct  forms.  Each  of  these  has  been  de- 

scribed from  different  localities  under  different 
names,  but  the  variations  are  slight  in  each  case, 
and  have  never  been  fully  established,  so  that 
there  is  a  strong  probability  that  there  are  but 
four  cosmopolitan  species.  These  are  the  sul- 

phurbottom, the  common  finback,  the  pollack 
whale  and  the  little  piked  whale.  Each  form 
will  now  be  considered  separately,  beginning 
with  the  sulphurbottom.  The  sulphurbottom  is 
the  largest,  of  whales  and  the  largest  of  all  ani- 

mals now  existing,  and  was  probably  not  sur- 
passed in  size  by  any  animal  living  in  earlier 

geological  times.  Ihe  largest  individual  of 
which  there  are  authentic  measurements  was 
88^  feet  long.  The  average  length  for  adults 
is  about  76  feet.  The  sulphurbottom  has  a  mass- 

ive head  and  broad  snout,  and  the  body  tapers 
gradually  to  the  flukes.  The  dorsal  fin  is  fal- 

cate and  less  than  a  foot  long,  and  is  situated 
at  a  point  a  little  more  than  three-fourths  the 
distance  from  the  top  of  the  snout  to  the  notch 
of  the  flukes.  The  pectoral  fins  are  falcate  and 
about  seven  and  one-half  feet  long,  from  the 
axilla.  In  color  the  sulphurbottom  is  gray, 
nearly  uniform  on  the  head,  but  mottled  on  the 
back  and  sides.  On  the  belly  arc  numerous 
white  spots.  The  pectoral  fins  are  gray  above 
and  white  below,  the  flukes  gray  on  both  sides 
and  the  dorsal  fin  also  gray,  sometimes  with  a 
whitish  centre.  The  abdominal  ridges  number 
62  to  88.  The  whalebone  is  about  three  feet 
long,  broad  at  the  base  and  black  in  color,  both 
plates  and  bristles.  These  huge  whales  feed 
exclusively  on  small  crustaceans,  the  species 
in  the  hforth  Atlantic  being  the  thysanopod 
Euphausia  inermis.  The  sulphurbottom  congre- 

gate in  the  bays  of  southern  Newfoundland, 
Iceland  and  northern  Norway  in  early  spring 
and  remain  until  about  July.  Some  individuals, 
however,  appear  to  remain  throughout  the  year, 
and  their  migrations  are  irregular  and  not  well 
understood.  They  rarely  strand  on  the  east 
coast  of  the  United  States,  nearly  all  the  indi- 

viduals reported  as  such  belonging  to  the  next 
species,  the  common  finbadc. 

Common  Finback  (Baltmoptera  physa!us). 
— This  is  the  most  commonly  observea  and  best 
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known  of  the  finbacks.  In  size  it  ranks  next  to 
the  sulphurbottom.  The  form  is  exceedingly 
attenuated.  Adult  individuals  reach  an  average 
length  uf  65  feet.  The  head  is  narrow  an- 

teriorly. The  dorsal  fni  exceeds  a  foot  in  heijdit 
and  is  situated  as  in  the  sulphurbottom.  The 
pectoral  fins  are  small,  somewhat  triangular, 
and  n1x)ut  five  feet  long,  from  the  axilla.  This 
whale  is  gray  on  the  back  and  upper  surfaces 
of  the  pectoral  fins  and  flukes  and  white  on  the 
belly  and  the  under  surfaces  of  the  pectoral 
fins  and  flukes.  The  whalebone  as  a  whole  is 
gray,  striped  longitudinally  with  white,  but  at 
the  anterior  end  of  the  jaw  on  the  right  side 
the  whalebone  is  all  white.  The  outside  of  the 
right  lower  jaw  is  also  white.  These  parts  are 
dark  on  the  left  side.  This  singular  asymmetry 
of  coloration  is  peculiar  to,  and  characteristic  of, 
the  species.  The  common  finback  feeds  on  va- 

rious kinds  of  small  fish,  especially  the  capelin, 
herring,  young  cod,  etc. 

In  the  North  Atlantic  it  appears  in  spring 
in  Massachusetts  Bay,  the  Gulf  of  Maine,  about 
Newfoundland,  and  in  Greenland  waters,  as 
well  as  on  the  coasts  of  northern  Europe.  In 
the  fall  it  withdraws  from  these  waters  and  is 
supposed  to  migrate  southward.  The  large 
whales  which  strand  on  the  east  coast  of  the 
United  States  are  almost  invariably  of  this 
species.  When  swimming  or  rising  to  spout, 
tnis  whale,  like  the  sulphurbottom,  shows  the 
top  of  the  head  and  back  and  the  dorsal  fin, 
but  nothing  beyond.  The  flukes  are  not  thrown 
out  of  the  water  when  it  dives  or  sounds. 

Pollack  Whale,  or  Rndolphi't  Rorqual 
(Battmnttcra  borealis). —  This  is  a  smaller 
whale  than  either  of  the  preceding,  adults 
reaching  a  length  of  al)OUt  45  feet.  The  form 
is  more  compact,  the  dorsal  fin  larger  and  more 
anteriorly  placed.  It  is  black  on  the  back  and 
sides,  with  a  restricted  grav  or  whitish  area 
on  the  belly.  The  pectoral  fins  and  flukes  are 
dark  gray,  both  above  and  below.  The  whale* 
Ixine  plates  are  black,  but  the  bristles  white. 
This  whale,  like  the  sulphurbottom,  feeds  on 
small  crustaceans.  Although  large  numbers 
of  individuals  were  taken  on  the  northern  coast 
of  Norway  in  some  years  when  the  fishery  was 
at  its  height,  it  appears  to  be  less  abundant  than 
the  larger  species.  It  was  not  positively  known 
to  occur  on  the  east  coast  9f  North  America 
until  1903,  when  four  specimens  were  taken 
at  the  Newfoundland  whaling  stations.  It  can- 

not yet  be  considered  more  than  a  straggler 
in  American  waters.  A  similar,  or  identical, 
species  has  been  observed  in  the  Pacific  Ocean, 
but  little  is  known  regarding  it. 

Little  Piked  Whale,  or  Letter  Pinner 
{Balttnoptera  acuto-rostrata). —  This  is  the 
smallest  of  the  finkicks  and  is  not  sought  for  by 
whalers.  The  form  is  thickset  like  that  of  a 
porpoise  and  the  head  pointed.  When  adult, 
It  IS  al>out  25  feet  long,  and  the  maximum 
length  is  alK>ut  28  feet.  The  dorsal  fin  is  larger 
than  in  any  uf  the  other  finlacks  and  is  situated 
farther  forward,  or  at  a  point  only  about  two- 
thirds  thi-  distance  from  the  tip  of  the  snout 
to  the  notch  «)f  the  flukes.  It  is  very  dark  gray 
or  hlncki^h  on  the  back  and  sides  and  white  on 
the  Ully.  a  liiilc  cluudid  with  gray.  The  |x:c- 
toral  fins  are  l»lackish  altove,  with  a  l>road  cross- 
band  of  white  near  ibc  middle;  below  they  are 
white.  The  tlukt-s  are  blackish  above  and  whit- 

ish below.    Ill  this  species  the  abdominal  ridges 

are  very  numerous  and  narrow.  The  whalrbonr 
is  very  short  and  entirely  white.  The  little  piked 
whale  feeds  upon  fish.  It  is  found  with  ihc 
other  species  of  finbacks  in  the  North  Atlantic, 
migrating  northward  and  southward  in  the  same 
manner,  according  to  the  season.  A  few  speci- mens have  been  observed  on  the  coast  of  New 
England,  New  York  and  New  Jersey,  either 
stranded  or  entangled  in  the  nets  of  the  fisher- 

men. Whales  of  the  same  sice  and  form  and 
with  the  same  peculiar  markings  have  been  ob- 

served on  the  coast  of  New  Zealand,  Argentina. 
Washington,  Alaska  and  in  other  widely  sep- arated localities. 

California  Gray  Whale,  Grayback  or  Dcv- 
ilfith  (Khachianectes  glauctu). —  This  remark- 

able whale  is  found  only  in  the  North  Pacific. 
Its  characters  have  been  already  eniunerated 
al)Ove.  When  ful1-jg;rown  it  has  a  length  of 
about  40  feet.  It  is  a  restless  and  sagacious 
animal,  and  when  wounded  frcquentlv  attacks 
the  boats  sent  out  for  its  capture.  In  earlier 
days  it  was  found  abundantly  in  the  winter 
months  in  the  lagoons  and  bays  of  Lower  Cali- 

fornia whither  it  repaired  to  breed.  It  is  fond 
of  playing  in  the  surf  and  approaches  dose  in- shore to  indulge  in  this  recreation  without  fear 
of  stranding.  The  gray  whale  is  found  as  far 
northward  as  Bering  Sea  and  occurs  also  on  the 
coast  of  Japan,  but  lias  no  counterpart  in  other 
seas 

Greenland  Right  Whale,  Arctic  Riffat 
Whale,  or  Bowhoid  {Bal^na  mystUetus) .—  In 
reviewing  the  observations  of  earlier  zoologists, 
Cuvier  came  to  the  conclusion  that  but  one 

species  of  right  whale  existed  in  the  North  At- 
lantic and  Arctic  oceans,  an  erroneous  opinion, 

which  neveretheless  was  accepted  until  the  Dan- 
ish cetologist,  Eschricht,  proved  that  the  right 

whale  of  the  Arctic  was  quite  distinct  from  the 
species  occurring  farther  south.  This  Arctic 
right  whale,  or  bowhead.  as  it  is  called  by 
American  vrhalers.  is  most  remarkable  in  a^ 
pearance.  The  snout  is  narrow  and  arched 
like  a  liow.  From  the  roof  of  the  month  de- 

pends the  extraordinarv,  narrow  black  whale- 
lione,  which  may  be  12  feet  long  or  even  longer 
This  whalebone  is  enclosed  and  protected  by 
the  immense  oblong  k)wer  lip.  the  curved  upper 
edge  of  which  fits  aeainst  the  side  of  the  u|iper 
jaw  when  the  mouth  is  shut.  The  back  is  with- 

out a  fin.  while  the  pectorals  are  short,  and 
broad.  There  are  no  ridges  or  furrows  on  the 
Iwlly.  Adults  reach  a  length  of  about  60  fccL 
The  l>owhead  rarely  or  never  leaves  the  Arctic 
ice,  but  lUce  other  whales  it  migrates  noilfa- 
ward  and  southward  with  the  changes  of  the 
seasons.  On  the  east  coast  of  .America  it  b 
never  seen  as  far  south  as  the  southern  ex* 
tremitv  of  Greenland,  thouvh  there  is  a  tradi- 
ticm  that  at  the  time  of  the  discovery  of  the 
country  it  ranged  as  far  south  as  the  Strait  of 
Helle  Isle  in  winter.  It  occurs  in  the  .\rctic 
C^an  north  of  Alaska  and  ranges  southward 
into  Bering  Sea.  Individuals  are  believed  lo 
pass  back  and  forth  through  the  channels  be- 

tween the  islands  north  of  the  continent  froa 
the  eastern  to  the  western  side.  The  bowhead 
feeds  chiefly  on  small  pteropod  mollusks  and 
crustacL'.ins  which  occur  in  vast  multitudes  ia 
the  Arctic  Occin.  It  is  the  most  raluable  of 
whales  from  a  commercial  point  of  view,  oa 
account  of  the  thickness  of  the  blubber  and  thr 
length  and  fine  quality  of  the  whalebone,  which 
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at  present  commands  exceedingly  high  prices. 
its  constant  pursuit  for  three  centuries  has  now 
very  sreatly  diminished  its  abundance. 

Atlantic  Riffht  Whale,  or  Black  Whale 
(Balcpna  glacialts). —  This  whale  resembles  the 
bowhead  in  general  appearance,  but  the  head  is 
smaller  and  less  arched,  and  the  whalebone 
shorter,  or  only  about  seven  feet  long.  Near 
the  end  of  the  snout  is  a  low  rounded  protuber- 

ance, called  the  ̂ onnet'^  by  whalers.  This 
bonnet  is  covered  with  barnacles,  which  are  not 
found  adhering  to  the  bowhead.  The  black 
whale,  as  its  name  implies,  is  usually  entirely 
blade  but  some  individuals  have  been  reported 
as  wnitish  or  grayish  on  the  throat  and  breast. 
When  full-grown  it  reaches  a  length  of  about 
50  feet.  Like  the  bowhead  it  feeds  upon  crusta- 

ceans and  pteropod  mollusks.  The  species  has 
been  nearly  exterminated,  but  in  former  days  it 
appeared  re^larly  in  the  Bay  of  Biscav  in  win- 

ter and  migrated  northward  to  Iceland  and 
northern  Norway  in  spring.  On  the  North 
American  coast  it  ranges,  or  did  range,  as  far 
south  as  Georgia  in  winter  and  toward  the 
close  of  that  season,  or  in  early  spring,  ap- 

peared in  Delaware  Bay  and  off  the  coast  of 
Long  Island  and  Massachusetts,  and  later  in 
the  Gulf  of  Saint  Lawrence.  A  few  individuals 
still  appear  quite  regularly  off  Long  Island. 

There  is  every  reason  to  believe  that  this 
whale  was  the  object  of  pursuit  of  the  earliest 
whale  fishers  amon^  the  Basques  in  the  Bay  of 
Biscay  in  the  Middle  A^es.  It  was  the 
species  on  which  the  American  Colonial  shore 
H'hale-iishery  was  based.  So  persistently  was 
it  pursued,  however^  that  for  many  years  it  was 
supposed  to  be  extinct  and  no  renuins  which 
could  be  identified  with  it  were  to  be  found  in 
any  museum.  Within  the  last  25  years,  a  few 
individuals  have  appeared  every  spring  off  the 
east  coast  of  the  United  States,  and  a  few  have 
been  captured,  or  have  stranded,  on  the  coasts 
of  southern  Europe  and  Iceland.  As  the  right 
whale  does  not  occur  within  the  tropics,  it  has 
been  questioned  whether  the  large  species  ob- 

served about  New  Zealand,  in  the  North  Pacific 
and  in  other  waters  is  the  same  as  that  of  the 
North  Atlantic.  Opinion  is  at  present  divided 
on  the  subject,  but  it  is  generally  conceded  that 
the  real  aiffercnces  between  the  right  whales 
of  the  northern  and  southern  temperate  seas,  if 
any,  have  yet  to  be  pointed  out.  The  Atlantic 
right  whale,  like  the  bowhead,  feeds  upon 
pteropod  mollusks  and  crustaceans. 

Pygmy  Right  Whale  of  New  Zealand 
(Neobalana  marginatd). —  This  is  a  remark- 

able little  whale,  resembling  the  large  right 
whales,  but  reaching  a  length  of  only  about  20 
feet.  It  has  a  small  dorsal  nn,  but  no  abdominal 
ridges  or  furrows.  The  whalebone  is  long  and 
white.  In  color  the  whale  is  black,  with  a  line 
of  white  along  the  belly.  It  has  many  osteo- 
logical  peculiarities,  among  which  one  of  the 
most  striking  is  the  flatness  and  breadth  of  the 
ribs,  of  which  there  are  17  pairs.  The  lumbar 
vertebrae  are  only  two  in  number.  Little  is 
known  of  the  habits  of  this  whale. 

Sperm  Whale  (Physeter  macrocephalus),-^ 
This  whale,  as  already  stated,  belongs  to  the 
Odontocetij  or  toothed  whales,  one  of  the  two 
main  divisions  of  the  order  Cetacea,  which  in- 

cludes also  the  porpoises,  river-dolphins  and 
bottlenosed  or  beaked  whales.    But  one  species 
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of  sperm  whale  is  known.  When  full-grown 
the  male  reaches  a  length  of  60  or  65  feet,  but 
the  female  is  much  smaller.  The  head  is  of 
immense  size,  and  is  shaped  like  an  elongated 
wedge  with  the  base  uppermost,  and  the  edges 
and  free  end  roimded  The  blowhole  is  single 
and  situated  at  the  end  of  the  snout  on  the  left 
side.  The  lower  jaw  is  very  narrow  and  much 
shorter  than  the  upper,  and  the  two  sides  are 
joined  together  anteriorly  for  about  one-half 
the  length.  In  it  are  implanted  about  44  large 
conical  teeth  which  fit  into  pits  in  the  upper 
jaw  when  the  mouth  is  closed.  There  are  no 
teeth  in  the  upper  jaw.  The  back  is  without 
a  fin,  but  is  raised  into  a  number  of  low  ir- 

regular humps  posteriorly.  The  pectoral  fins 
are  broad  and  about  six  feet  long.  In  color  the 
sperm  whale  is  blackish  above  and  somewhat 
nvottled  with  gray  below.  It  occurs  in  all  seas 
except  the  Arctic  and  Antarctic,  but  is  essen- 

tially an  animal  of  the  tropics.  The  herds  or 
schools  are  diversified  in  character,  some  com- 

prising only  young  bulls:  others,  females  and 
young  led  -by  an  old  bull,  etc.  At  times  old bulls  are  encountered  wandering  singly  or  in 
small  groups.  These  old  males  are  ill-tempered 
and  pugnacious,  and  do  not  hesitate  to  attack 
the  boats  of  the  whalers.  The  sperm  whale 
feeds  upon  large  cuttlefish,  whioi  its  great 
strength  and  powerful  under-teeth  are  supposed 
to  enable  it  to  dislodge  from  their  rocky  re- 

treats at  the  bottom  of  the  sea. 
Bottlenosed  Whales,  or  Beaked  Whales 

(family  ZiphiidtB). —  This  family  comprises 
tour  or  five  genera  of  small  whales,  none  of 
them  exceeding  about  30  feet  in  length.  Several 
species  of  each  genus  have  been  described,  but 
many  of  them  appear  to  be  without  a  certain 
foundation.  Like  the  sperm  whale,  they  belong 
to  the  suborder  Odontoceti,  or  the  toothed 
whales.  They  never  have,  however,  more  than 
four  teeth  regularly  implanted  in  the  jaws,  but 
some  species  have  numerous  minute  rudi- 

mentary teeth  imbedded  in  the  lips.  The  head 
of  all  the  forms,  at  least  in  the  young,  is 
pointed,  the  dorsal  fin  low  and  placed  far  l)ack 
toward  the  flukes,  the  pectoral  nns  narrow  and 
of  moderate  length.  In  the  bottlenosed  whale 
of  the  North  Atlantic  {Hyperoddon  rostratum.^ 
the  forehead  gradually  increases  in  size  witn 
age,  until  it  is  sharply  marked  off  from  the 
narrow  beak,  like  the  shoulder  of  a  bottle.  The 
species  congregates  in  large  herds  and  is  eagerly 
sought  by  whalers  for  its  oil.  The  b^ked 
whsJes  of  the  remaining  genera  Mesoplodon, 
Berardius,  and  Ziphius,  are  far  less  abundant. 
They  travel  in  pairs.  Hyperoddon  is  peculiar 
to  the  North  Atlantic,  Berardius  occurs  only  in 
Bering  Sea  and  about  New  Zealand,  while 

Mesoplodon  and  Zifhius  appear  to  be  cosmo- politan genera.  The  beaiked  whales  subsist 
upon  cuttlefish. 

Spermaceti. —  Spermaceti  is  the  solid  con- 
stituent of  the  crude  oil  of  the  sperm  whale  and 

some  other  cetaceans.  The  head  of  the  sperm 
whale,  between  the  skull  and  the  integuments, 
is  a  land  of  large  reservoir  of  a  semi-solid 
*head-matter®  rich  in  spermaceti,  but  the  sub- 

stance is  also  contained  in  the  oil  of  other  parts 
of  the  body  and  cspeciall]^  the  dorsal  humps. 
To  extract  the  spermaceti,  the  oil  is  boiled, 
chilled  and  afterward  submitted  to  a  very  heavy 
pressure.     The  crude  brown  spermaceti  U 
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refined  by  hcatinLr  and  bleaching;  with  alkali. 
Spermaceti  is  a  whitish,  translucent  substance,  a 
liltlc  lighter  than  water,  and  soluble  in  chloro- 
torm,  ether  and  carbon  bisulphid.  It  melts  at 

about  125**  F.  Thougfa  an  excellent  substance 
for  candles,  it  has  been  very  lan^cly  supplanted 

for  that  purpose  by  paraffin  and  other  low- priced  materials.  Tne  production  in  the  United 
States  in  1901  amounted  to  400,000  pounds, 
valued  at  $100,000. 

Whalebone.— Wlialebone  is  the  outgrowth 
of  honiy  substance  from  the  epidermis  of  the 
upper  jaw  in  whales  of  the  family  Baltrnidte.  It 
takes  the  form  of  trian^ar  plates,  which  differ 
Rrcatly  in  size,  proportions  and  color  in  differ- 

ent species.  Plates  to  the  number  of  200  or  300 
are  attached  by  their  bases  transversely  to  the 
roof  of  the  mouth  on  each  side.  They  are  long- 

est in  the  middle  of  the  series  and  at  the  ends 
Itccome  mere  bundles  of  fibres.  The  plates  are 
smooth  and  straight  on  the  outer  edge,  but  the 
inner  edge  is  fringed  with  coarse  bristles.  The 
bristles  of  adjoining  plates  become  matted  to- 

gether, forming  a  strainer  by  which  the  whale 
is  enabled  to  retain  in  its  mouth  the  fish  or  small 
crustaceans,  etc.,  on  which  it  feeds,  while  the 
water  is  squeezed  out  through  the  plates  by 
the  action  of  the  tongue.  In  the  right  whales, 
the  humpback  and  the  sulphurbottom,  the  whale- 

bone is  black  or  blackish;  in  the  common  fin- 
Ii::ck.  striped  gray  and  white;  in  the  pollack 
whale»  black  with  white  bristles ;  and  in  the  little 
piked  whale,  the  California  gray  whale  and  the 
py^y  right  whale  of  Xew  Zealand,  yellowish- 
white.  The  must  valuable  whalebone  commer- 

cially is  that  of  the  right  whales  and  especially 
that  of  the  bowhead,  which  may  have  a  length 
of  from  10  to  12  or  even  15  feet,  and  is  very 
flexible.  A  single  bowhead  yields  2,000  pounos 
of  whalebone,  valued  at  from  $5  to  $7  a  pound. 

WhaleUinc  from  the  humpt>ack,  sulphur- 
lK)ttom  and  finback  is  short,  coarse  and  brittle, 
but  also  enters  into  commerce.  Whalebone  is 
used  in  the  manufacture  of  corsets,  in  stiffen- 

ing and  adding  gluss  to  certain  kinds  of  cloth, 
for  sur^^ical  instruments,  whips,  etc 

Bibliographer.—  For  American  whales  con- 
sult Guudc.  ̂ tishcry  Industries^  (10th  Cen- 

sus, Sec.  1.  Washington  1884) ;  Scammon,  'Ma- 
rine MammaK'  (San  Francisco  1874);  Bullen, 

'Cruise  of  the  Cachalot*  (New  York.  1900). 
For  cetaceans  in  general  consult  Beddard,  'Book 
of  Whales*  (London  and  New  York  19(X)), 
which  contains  a  copious  list  of  references  to 
other  books.  An  exhaustive  account  of  the 

whale  fishery  will  be  found  in  the  *.\nnual  Re- 
I>ort  of  the  X'nited  States  Fish  Commission  for 
lidU.*  bv  Temple  Brown. F.  W.  True, 

( 'nilcd  Stales  X  at  tonal  Museum, 
WHALE-BIRD.    See  Fcim.ar. 

WHALS-HEAD,  a  stork.     See  Balani- 

WHALE-LOUSE,  any  of  various  small 
crustaceans  parasitic  on  whales.  (See  Fish- 
I.1CE).  These  crustace.ins  have  a  nidimcntary 
abdomen,  and  ha\e  the  limTis  of  the  first  joint 
of  the  thorax  or  chest  inserted  beneath  the 
throat.  The  Uidy  is  flattened  and  of  oval  shape 
and  the  legs  arc  all  prehensile.  They  burrow 
deeply  into  the  skin  of  their  hosts. 

WHALE  OIL.  Oil  obtained  from  a 

whale's  blubber  by  trying  out.  (See  Whalf.). 
It  is  light  yellow  to  dark  brown.  The  \'ariety 
known  as  sperm  oil  comes  from  the  head  of 
the  sperm  wtiale.  The  use  of  whale  oil  appear « 
to  be  of  ancient  origin.  It  was  doubtless  first 
obtained  from  whales  accidentally  stranded  on 
the  shores,  a  more  freauent  occurrence  during 
the  early  abundance  ot  the  cetaceans  than  at 
present,  when  their  numbers  have  been  so 
greatly  reduced  by  excessive  fisheries-  As  the 
demand  for  the  oil  increased  beyond  the  stipply 
available  from  stranded  whales,  individuals 
sighted  from  the  shore  were  attacked  and 
beached.  Owing  to  the  frailty  of  the  boats  and 
e(^uipment,  this  was  a  more  daring  attempt  than 
might  be  supposed.  Just  prior  to  the  Revolu- 

tionary War  there  were  183  American  vessels 
in  the  right- whale  fishery*  of  the  North  Atlantic 
waters  and  125  were  engaged  in  cruising  for 
sperm  whales  from  Newfoundland  to  the  coast 
of  Brazil.  The  Revolutionary  War  and  the  War 
of  1812  interfered  with  the  fisheries;  but  dur- 

ing the  period  of  peace  following  1815  they  in- 
creased  greatly  in  extent  until  1846,  when  the 
fleet  numbered  678  ships  and  barks.  35  brigs 
and  22  schooners,  a  total  of  735  vessels,  with  an 
aggregate  tonnage  of  233,189  tons  and  a  valtK 
nf  $21,075,000,  exclusive  of  outfits  and  supplies. 
The  entire  capital  invested  in  the  fishery  and  ili 
associated  industries  at  that  time  approximated 
$40,000,000  and  40,(XX)  persons  derived  from  it 
their  chief  support.  During  the  same  year  the 
whaling  fleet  of  all  Europe  numbered  but  230 
vessels.  Large  whales  have  been  known  to  yield 
250  barrels  of  32  gallons,  but  probably  an  aver- 

age for  a  large  whale  was  75  barrels  and  down 
to  12  barrels  for  a  small  bottle-nose  whak. 
The  crude  value  of  the  American  catch  from 

\M>  to  1860  averaged  about  ̂ .OOOjOOO  an- 
nually. The  greatest  value  was  m  1854,  when 

2.315,924  gallons  of  sperm  oil  worth  $L48M 
per  gallon,  10,074,866  gallons  of  whale  oil 
worth  S9^i  cents  per  gallon  and  3,445,200  pounds 
of  whalebone  worth  39!S  cents  per  pound 
were  secured,  the  total  value  being  $103u2,59i 
In  the  preceding  vear,  1853,  the  total  product 
was  3,246,925  gallons  of  sperm  oil,  8^193,591 
gallons  of  whale  oil  and  5,652,300  jiounds  of 
whaIel>one,  the  whole  ̂   valued  at  $10,766^521. 
Sperm  oil  and  whale  oil  then  ser\-ed  nearly  all the  diversified  uses  for  which  oil  was  required, 
the  chief  exception  being  leather-dressing,  for 
which  neatsfoot  and  cod  oils  were  largely*  em- ployed. The  principal  uses  were  as  illutmnaflt, 
lubricator,  in  cordage  manufacture,  Krew-cnI- 
ting  and  steel- tempering.  The^  streets  of  the 
principal  cities  were  lighted  with  the  oil  and 
theatres  and  public  buildings  were  lighted  with 
Kas  made  from  the  oil  settlings. 

In  1902  the  whaling  fleet  of  the  Unted 
States  consisted  of  eight  steamers,  18  haiqaci 
and  brigs  and  12  schooners,  aggregating  8L3Q6 
tons.  Of  these,  11  barques  atia  10  schoonen 
were  sperm-whale  fishing  in  the  Atlantic  Ooen, 
eight  steamers  in  the  Arctic,  six  tan|ncs  ta 
Okhotsk  Sea  and  off  the  coast  of  Jafwii  two 
schooners  in  Hudson  Bay  and  one  bng  al 
1  )csoI.'ition  Island.  The  total  whale-oil  ̂ rod- 
nct  of  the  world  in  1902  approxiBalcd 
.\000.000  pUons.  of  which^  750,00)  gaUoM 
were  produced  by  the  United  Stales  6A- 
ertcs.   900.000   by    those   of    Norway    and  te 
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remainder  by  Scotland,  Russia,  Japan,  New- 
foundland, etc.  Since  that  date  the  product  has 

steadily  reduced. 
WHALEBACK  STEAMSHIP.  See 

Steam  Vessels. 
WHALEBONE.    See  Whaling. 

WHALING,  or  the  pursuit  of  whales  as  an 
industry,  existed  in  the  North  Atlantic  Ocean 
at  a  remote  period.  There  are  obscure  refer- 

ences to  it  in  Norwegian  and  English  history 
as  early  as  the  beginning  of  the  10th  century. 
In  the  11th  century  the  Basques  pursued  the 
North  Atlantic  ri^t  whale,  or  black  whale 
(Baitma  glacialis),  with  harpoons,  in  open 
boats.  It  is  even  asserted  that  they  crossed  the 
Atlantic  in  pursuit  of  their  quarry  before  the 
time  of  Columbus,  but  this  has  not  been  sub- 

stantiated. Certain  it  is  that  they  visited  New- 
foundland immediately  after  the  discovery  of 

America  and  captured  the  same  species  of  right 
whale  in  those  waters.  They  are  supposed  also 
to  have  first  seen  the  Arctic  right  whale,  or 
bow-head  (Baidtna  mysticetus) ,  in  the  Strait  of 
Belle  Isle.  In  1607  Henry  Hudson  encountered 
the  bowhwead  in  the  vicinity  of  Spitzbergen.  The 
Spitzbergen  fishery  developed  rapidjy  on  ac- 

count of  the  large  amount  of  oil  yielded  by 
this  species  and  was  extensively^  engaged  in  by 
\arious  European  nations,  especially  the  Dutch, 
who  in  1680  employed  260  vessels  and  about 
14j000  men  in  the  industry.  During  the  decade 
b^^inniqg  1679,  the  Dutch  took  an  average  of 
about  1,000  whales  annually.  As  the  bowheads 
decreased  about  Spitzbergen,  they  were  sought 
for  to  the  westward,  and  in  1719  a  Dutch  ves- 

sel first  entered  Davis  Strait.  This  fishery  was 
developed  chiefly  by  the  British,  Danes  and 
Americans;  in  1/89  there  were  255  British  ves- 

sels engaged  in  it.  The  first  American  vessel 
\isited  Davis  Strait  in  1732.  The  number  in- 

creased rapidly  and  at  the  height  of  the  fishery, 
just  before  the  Revolutionary  War,  Massa- 
diusetts  alone  sent  183  vessels  to  the  strait. 

About  1670,  the  American  colonists  suc- 
ceeded in  establishing  a  boat  shore-fishery  for 

the  Atlantic  right  whale,  which  in  those  days 
was  abundant  on  the  coast,  especially  off  Long 
Island  and  in  Delaware  Bay,  and  was  well 
known  from  a  much  earlier  date  through 
stranded  individuals.  Later  the  colonists  pur- 

sued the  whales  in  sailing  vessels  farther  from 
shore  and  in  the  Gulf  of  Saint  Lawrence,  but 
finally  turned  their  attention  to  the  Arctic  right 
whale,  or  bowhead,  in  Davis  Strait,  as  already 
mentioned. 

About  1712  the  first  sperm  whale  was  cap- 
tured at  sea  by  a  Nantucket  whaler.  This  fish- 

ery rapidly  rose  in  importance  and  was  pursued 
in  all  the  oceans  of  the  globe,  especially  by  the 
.Americans.  The  British  did  not  apply  them- 

selves to  it  until  1775,  but  in  1790  a  British 
whaling  vessel  rounded  Cape  Horn  and  opened 
up  the  Pacific  fishery,  which  immediately  grew 
to  enormous  proportions,  and  was  at  its  height 
in  1837.  The  American  whaling  fleet  in  1839 
comprised  555  vessels,  of  which  the  majority 
were  engaged  in  the  Pacific  sperm*whale  fish- 
cry.  In  1847  the  number  rose  to  594,  while  the 
foreign  whaling  fleet  numbered  230  vessels. 
The  size  of  the  American  fleet  reached  its 
aiaximmn  in  1846,  when  729  vessels  were  em- 
ployed. 

While  a  larg^c  part  of  the  American  fleet  was 
engaged  in  the  pursuit  of  the  sperm  whale,  the 
remaining  vessels  were  chiefly  employed  in 
hunting  right  whales,  especially  in  the  North 
Pacific.  As  the  sperm-whale  fishery  declinecL 
this  branch  increased  in  importance.  In  1835 
the  famous  Kadiak  ground  was  discovered.  A 
new  epoch  opened  in  1843  when  bowhead 
whales  were  first  taken  off  the  Kamchatka 
Coast.  In  1848  the  first  vessel  passed  through 
Bering  Strait  to  pursue  these  large  whales  in 
the  Arctic  Ocean.  The  fishery  in  the  North 
Pacific  and  adjoining  Arctic  was  at  its  height 
in  1852,  when  278  vessels  were  employed.  In 
1866  the  first  American  steam  whaling-vessel 
was  brought  into  use,  and  in  1880  two  steamers 
were  added  to  the  Pacific-Arctic  fleet. 

The  introduction  of  mineral  oils  for  illumi- 
iiating  and  other  purposes  and  the  decrease  in 
the  abundance  of  whales  gradually  broke  down 
the  fishery  for  right  and  sperm  whales  and  at 
the  present  time  the  number  of  vessels  engaged 
in  the  industry  is  negligible.  A  few  sailing 
vessels  still  pursue  the  sperm  whale,  but  in  1902 
only  five  British  vessels  (steamers  from  Dun- 

dee, Scotland)  entered  Davis  Strait  in  pursuit 
of  the  bowhead  The  American  whaling  fleet 
in  1902  comprised  38  vessels,  including  eight 
steamers  engaged  in  the  Pacific-Arctic  bowhead 
fishery.  Of  the  remaining  30  sailing  vessels,  21 
engaged  in  sperm  whaling  in  the  Atlantic;  six 
visited  Okhotsk  Sea  and  the  coast  of  Jaj>an. 
two  entered  Hudson  Bay  and  one  remained 
about  Desolation  Island  To-day  (1918)  there 
arc  so  few  that  little  record  is  kept  of  their 
activities. 

The  humpback  whale  was  always  pursued 

to  some  extent  by  right- whale  whalers,  but  the finbacks  and  sulphurbottoms,  besides  furnishing 
a  relatively  small  amount  of  oil,  were  too  swift 
to  be  attacked  successfully  with  hand-harpoons. 
About  1865,  Svend  Foyn,  a  Norwegian  fisher- 

man, invented  a  method  of  shooting  them  with 
a  combined  harpoon  and  bomb  fired  from  a 
swivel  gun  mounted  at  the  bow  of  a  small 
steamer  and  for  30  years  large  numbers  of  sul- 

phurbottoms, finbacks  and  humpbacks  were 
killed  annually  at  stations  established  on  the 
coast  of  Finmark.  Later  the  same  method  was 
employed  at  Iceland,  The  Faroe  and  Shetland 
Islands  and  also  about  Japan.  In  1898  this 
mode  of  whaling  was  introduced  into  New- 

foundland, where  a  number  of  sulphurbottoms, 
common  finbacks  and  humpbacks  are  still 
killed  annually. 

A  considerable  number  of  common  finbacks 
and  humpbacks  have  been  killed  in  Massachu- 

setts Bay  and  the  Gulf  of  Maine  by  means  of 
explosive  bombs  attached  to  a  special  form  of 
hand-harpoon,  called  a  •darting  gun.*  A  boat- 
fishery  of  limited  extent  has  been  in  existence 
for  many  years  on  the  coast  of  California.  It 
has  for  its  object  the  capture  of  the  California 
gray  whaJe,  and  the  humpback,  which  are 
killed  by  harpoons  fired  from  a  swivel  ̂ pm 
mounted  at  the  bow  of  a  whale  boat.  Similar 
boat-fisheries  exist  on  the  coast  of  New  Zea- 

land, in  the  West  Indies  and  in  other  parts  of 
the  world. 
WHALLBY.  hwdlT,  Edward,  English 

regicide:  b.  England,  about  T616;  d  Hadley, 
Mass.,  about  1675.  He  was  in  trade,  probably 
that  of  wpolen-draper,  at  the  outbreUc  of  the 
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Civil  War,  when  he  enlisted  for  Purliamcnt.  In 

1643  he  became  manor  in  Cromwell's  regiment of  horse  and  in  1644  after  having  fou^t  at 
Gainsborough  and  Marston  Moor,  appears  as  a 
lieutenant-colonel.  He  was  made  colonel  of 

one  of  the  two  parts  into  which  Cromwell's regiment  was  divided  and  with  this  force  took 
Banbury  and  Worcester.  Later,  he  was  super- 

seded. After  Charles  I  was  seized,  Wlialley 
was  ordered  to  take  charge  of  the  king  and  in 
that  post  displayed  much  tact.  He  sat  for 
Nottinghamshire  in  the  two  parliaments  as- 

sembled by  Cromwell,  and  in  1657  was  made  a member  of  the  new  House  of  Lords.  He  went 
to  Scotland  as  agent  of  the  army  to  mediate 
with  General  Monk,  but  had  no  success.  On 
the  Restoration  he  did  not  obey  the  summons 

of  surrender  of  the  king's  judges  and  was therefore  excluded  from  the  indemnity.  He 
sailed  with  William  GoflFe  (q.v.)  for  New  Eng. 
land,  arrived  at  Boston  27  July  1660.  resided 
for  a  time  in  Cambridge,  but  when  the  act  of 
indemnity  reached  Boston  in  November  and  the 
town  council  met  (February  1661)  to  consult 
regarding  the  refugees,  went  with  Goffc  to  New 
Haven,  where  they  arrived  7  March.  He  was 
associated  with  GofTe  in  the  subsequent  wander- 

ings and  concealments  which  have  lent  such 
interest  to  their  history.  Consult  Stiles,  ̂ His- 

tory of  Three  of  the  Judges  of  Charles  I* 
(\7^):  Noble.  'Lives  of  the  Regicidc«> 
(1798) ;  Hutchinson,  <  History  of  Massachu- 

setts' (3d  ed.  1795) ;  and  the  ̂ Collections'  of 
the  Massachusetts  Historical  Society,  3d  ser. 

I  60.  4th  ser.  VIII  122.  Mrs.  H.  M.  Lothrop's 
romance  *The  Judges'  Cave'  (1901)  is  founded on  incidents  in  the  New  England  career  of 
Goffe  and  Whalley. 

WHARTON,  hwar'ton.  Anne  HoUings- 
worth,  American  author:  b.  Southampton  Fur- 

nace, Pa.,  15  Dec.  1845.  She  has  written 
mainly  though  not  entirely  upon  colonial 
thvmes  and  amon^;  her  fiooks  are  *The 
Wharton  Family'  (1880)  ;  < Through  Colonial 
I)oorway<i*  (1893) ;  *  Colonial  Davs  and  Dames' 
(1«94);  *A  Ust  Century  Maid'  (1895); 
'Martha  Washington:  A  Biography'  (1897); 
'Heirlooms  in  Miniature*  (1897);  <  Salons 
Colonial  and  Republican'  (1900) ;  and  *  Social 
Life  in  the  Early  Republic*  (19^2);  <An  Eng- 

lish Honeymoon*  (1908);  *In  CThatean  Land' 
(1911);  'English  Ancestral  Homes  of  Noted 
Americans'  (1915). 
WHARTON,  Edith  (Newbold  Jones). 

.\merican  novvlist :  1>.  New  York,  1862.  She 
was  privately  i-ducated  and  was  married  to 
Edwanl  Wharton  in  1885.  She  has  since 
resided  much  ubroa<I  and  has  published  'The 
(ireatrr  Inclination*  (1899);  *  The  Touchstone* 
(VXK^):  *  Crucial  Instunccs*  (1901);  *The 
Vall«*v  of  Decision*  n902) :  *Sanctuarv* 
(19(U):  *Tbr  Descent  <.f  Man*  (1904);  and 
*The  HoiiM-  of  Mirth*  (1905);  *Thr  Fruit  of 
the  Tret  •  i  1^X)7) ;  <  Artemis  to  Acueon*  (1909) ; 
*Talcs  c,f  Mm  and  ('.hosts*  (1910);  *The 
Reef*  (V>\2):  'The  Custom  of  the  Countrv* 
(Vn,\):  'Fi^'htinK  France*  (1915);  <Summir» 
(1917).  In  rciurn  for  services  rendered  daring 
the  W(»rld  War  Mrs.  Wharton  was  made 
che\'alier  ot  the  Legion  of  Honor  of  France. 
Omsulc   Hawthorne,   H..    *  Women  and  Other 

Women*  (New  York  1906):  Undenroodl 
*  Literature  and  Insurgency'   (ib.   1914). 
WHARTON,  Prmncii,  Ameri 

Philadelphia,  Pa.,  7  March  1820;  d.  **. 
D.  C,  21  Feb.  1889.    He  was  graduateu  ai 
in  1859,  studied  law,  and  was  admitted  t 
bar  in  1843.     He  was  professor  of  logM 
rhetoric  in  Kenyon  (Allege,  Ohio.  18564 
1863  took  orders  in  the  Episcopal  C^*\r 
became  rector  of  Saint  Paul's,  Brool      c. In  1866  he  became  a  professor  in  the  i 
I!)ivinity  School  at  Cambridge,  Mass^  «im 
held   the   chair  of   international   law 
Boston  Law  School.    In  1885  he  was  ; 

counsel  for  the  State  Department  at  '«v< ton  and  under  a  resolution  of  Congress  t 
was  made  editor  of  the  Revolutionaty  dii 
correspondence  of  the  United  States,    l&n 
known  work  is  a   *  Treatise  on   the  Cri 
Law  of  the  United  States>    (1846), 
accepted  as  a  standard  and  has  passed 
many    editions.      Other    works    of 
*  Precedents  of  Indictments  and  Pleas'  \ 
a  ̂ Treatise  on  Medical  Jurisprudence*; 
Conflict    of    Laws>     (1^2);     <The    Lai 
Agency  and  Agents*  (1876);  'Commema: 
the  Law  of  Contracts*  (1882)  ;  ̂Treatise 
Law  of  Evidence  and  Criminal  Issues.' 

WHARTON.   PhUip,    Duke   op,    Ei 
politician:    b.    December   1696;   d.   Tar 
Spain,    31     May    1731.      At     16    he 
clandestinely    and    in    1716    traveled    < 
Continent  and  visited  the  Pretender  at  A^ 
That  prince,  gratified  bv  his  attentions,  gav. 
the  title  of  Duke  of  Northumberland.     J 
the  end  of  1716  he  returned  to  England 
thence  to  Ireland,  where  he  possessed  a 
age,  and  was  allowed,  althotigh  not  yet  1 
take  his  seat  in  the  Irish  House  of  Peers. 
obtained  a   British  dukedom  in   1718  an 
attaining  his  majority  made  his  appearan 
the  English  Par h amen t,  where  he  distinffii 
himself  as  the  defender  of  Bishop  Attei 
impeached   as   an   adherent   to   the   H< 
Stuart.    He  also  published  a  virulent  opi 
paper    called    The    True    Briion.     Ht 
entered  the  Spanish  sen'ice  and  in  1727  a 
against  the  British  at  the  siege  of  C 
for  which  he   was  in  the   following  j 

tainted.     His  ̂ Life  and  Writings*  app^a 
1732.      Consult    Robinson,    'Philip,    1 
Wharton*  (1896). 
WHARTON.  Thomas  American  k 

ist:  b.  Philadelphia,  Pa.,  1  Aug.  1859;  d. 
6  April  1896.    He  was  graduated  from 
versity  of  Pennsylvania  in  1879,  joined  tan 
torial  staff  of  the  Philadelphia  Timts  in 
and  at  the  time  of  his  death  was  Sunday  c 
of  that  journal.     He  published  'A  Latta 
Saint*     (1884);     <  Hannibal    of     New    *) 
(1886).    His  short  story  <Bobbo*  enjoyed 
pcipularity  and  was  republished,  prefixed 
biographical    .sketch    of    the    author   h*-   I 
Wistcr     a«i     **Boblio»     and     Other 
(1897).     It   was  dramatized  and  sno 
played  in  England. 

WHARTON.  N.  J.  (formerly  P       < 
borough  in   Morris  County,  on  «■ 
River  and  on  the  Morris  Canal,  ̂ j  ei 
of  Pater  son  and  on  the  Delaware,  L«i«.aani 
and  Western,  the  Central  of  New  Jerscj 
the    Wharton    and    Northern    railroads. 
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borough  is  situated  in  a  coal-mining  region,  and 
there  are  blast  furnaces.  Manufactures  include 
sillc,  paper  and  giuipowder.    Pop.  2,983. 
WHARVES  AND  WHARF  CON- 

STRUCTION.  The  modem  methods  of  wharf 
construction  vary  but  little  (except  as  to  minor 
dt tails)  from  the  methods  of  the  ancients.  The 
process  of  constructing  timber  piers  or  wharves 
as  practised  in  all  of  the  ports  of  the  Atlantic 
and  Pacific  seaboards  is  as  follows:  Piles  of 
the  best  obtainable  timber  (generally  ;>ine  or 
oak)  are  first  driven  to  a  solid  fotmdation  into 
the  material  forming  the  bottom  of  the  harbor ; 
these  are  designated  as  standard  piles  and  are 
spaced  from  6  to  10  feet  from  centres  longi- 

tudinally and  transversely  (see  Fi^.  1),  ac- 
cording to  the  desired  carrying  capacity  of  the 

wharf.  These  piles  are  then  sawed  off  at  the 
proper  height  above  the  tide  level  and  on  their 
tops  (and  fastened  thereto  with  drift  bolts) 
are  placed  timbers,  often  of  yellow  inne  about 
12  inches  square.  These  timbers  are  known 
as  the  caps  of  the  wharf.  On  these  caps  are 
placed  the  stringers  or  floor  beams.  They  are 
generally  four  inches  thick  and  vary  from  12 
to  16  inches  in  depth,  according  to  the  load  to 
be  sustained.  They  are  commonly  fastened  to 
the  caps  of  the  wharf  with  spikes.  The 
stringer  system  is  placed  about  two  feet  ou 
centres  on  this  superstructure;  the  covering 
plai^  from  three  to  six  inches  in  thickness 
being  fastened  with  the  ordinary  commercial 
spike  of  requisite  length.  After  this  portion 
of  the  wharf  is  finished  nothing  remains  but 
to  protect  the  same,  either  with  a  system  of 
piles  driven  along  the  side  used  for  mooring 
vessels  (usually  called  fender  piles  and  which 
are  fastened  to  the  superstructure  of  the  wharf) 
and  are  sometimes  additiohallv  protected  by 
wearing  strips  of  timber  and  plank.  (See 
Fig.    1.)      A    wharf   projecting   out    from    the 

centre  longitudinally  and  about  five  feet  trans- 
versely; the  outer  pile  in  each  bent  is  cut  off 

one  foot  below  the  ̂ rade  of  the  balance  and 
is  capped  with  a  longitudinal  sub-cap  12  inches 
square.  The  balance  of  the  standard  piles  in 
each  bent  are  cut  off  to  conform  with  a  crown 
of  four  inches  in  a  60-foot  wharf  and  are 
capped  transversely  with  12  X  12-inch  timbers. 
The  piles  after  being  stayed  into  position  are 
mortised  into  caps  having  tenons  seven  and  one- 
half  inches  wide  longitudinally  with  the  caps, 
three  and  one-half  inches  thick  and  three  inches 
long;  the  caps  are  also  drift  bolted  to  each 
standard  pile  with  a  wroug^ht-iron  bolt 
one  inch  square.  (In  San  Francisco*  the 
caps  are  merely  drift-bolted  to  each  pile 
with  a  one-inch  round  iron  drift  bolt; 
no  tenons  are  used).  The  stringer  system,  or 
as  they  call  it  there,  rangers,  are  12  X  12-inch 
timbers,  spaced  five  feet  apart,  or  so  as  to  come 
directly  over  each  standard*  pile,  the  outside 
stringers  being  composed  of  two  pieces.  The 
covering  of  the  wharf  is  of  two  thidknesses 
of  four  inches  each.  In  place  of  fender  piles, 
the  otftside  standard  piles  are  utilized  for 
fastening  vertical  fenders  of  8  X  12^inch  white 
oak  timbers,  extending  from  the  sub-caps  to 
the  Une  of  low  water;  there  are  also  two  lines 
of  horizontal  fenders  of  8  X  12-inch  oak  ex- 

tending the  entire  length  of  the  wharf  (with  the 
exception  of  the  four  outer  bents)  ;  one  of  these 
is  fastened  to  the  sub-caps  and  the  other  to 
the  bacldng  block;  between  these  vertical 
fenders  there  are  placed  intermediate  fenders 
of  the  same  material  but  reaching  merely  be- 

tween the  two  longitudinal  fenders.  In  place  of 
mooring  piles  there  is  used  a  cast-iron  moor- 

ing bit.  The  four  outer  bents  of  the  wharves 
are  spaced  about  20  feet  from  centre  to  centre. 
They  consist  of  a  double  row  of  piles,  each  row 
containing  the   same   number  of   piles  as  are 

Pig.  1. — Cross  Section  thrcmgh  Ordinary  Wharf. 

water  front  line  of  the  harbor  is  generally  rein- 
forced or  braced  by  means  of  brace  or  batter 

piles  driven  on  both  sides  of  the  wharf  (sec 
Fig.  1)  at  an  angle  of  about  35  degrees  with 
the  perpendicular  and  they  are  fastened  to  the 
outside  stringer  as  shown.  The  above  describes 
more  particularly  the  wharves  as  constructed 
on  the  Pacific  Coast  and  in  use  in  San 
Francisco  since  1880.  These  wharves  are  100 
feet  in  width  and  about  600  feet  in  length. 

New  York  Wharves.—  In  New  York  City, 
in  wharves  of  the  same  area,  contractors  use 
about  double  the  number  of  standard  or  bear- 

ing piles  (with  the  exception  of  the  four  outer 
bents)  as  were  used  in  tnose  of  San  Francisco. 
The  piles  are   driven   10  feet   from  centre  to 

under  the  regular  caps,  or  making  this*  row  of 
double  the  carrying  capacity  of  those  caps.  The 
end  piles  in  each  of  these  bents  and  the  sheath- 
ing  arc  so  arranged  that  they  present  a  rounded 
edge  to  the  current.  This  is  covered  for  a  dis- 

tance of  four  feet  with  an  armature  of  boiler 
steel  ooe-half  inch  in  thickness  and  six  feet  in 
height,  securely  fastened  to  piles  and  sheathing. 
The  wider  spacing  of  the  outer  bent,  the  addi- 

tional bracing  and  armature  plates  are  for  pro- 
tection against  floating  ice.  The  timber  for 

superstructure  used  there  is  what  is  known  as 
hard  yellow  pine.  The  standard  piles  are  gen- 

erally of  spruce  and  vary  from  50  to  60  feet 
in  length.  The  wharf  timbers  rarely  exceed 
30  feet  in  length. 
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Boston  Wharwe*.— The  ordinarv  wixi.lcn 

wharves  111'  Bii-ti>n  arc  rrm!.lnii-li'il  as  fallows: 
Slandarri  piles,  Renerally  iif  oak,  arc  driven 

nine  feet  ̂ ^an^ve^sclJ■  and  10  feci  longitudinally. 
Tliry  arc  bound  togcttacT  transvL-rscly  on  top 
with  two  prder  caps  nf  6X  10-inch  hard  pine 
:<nd  fastened  lo  piles  with  one-inch  screw  bolts; 
the  girder  caps  are  let  inio  the  i»les  so  that 
the  same  are  spaced  three  inches  apart.  The 
Mitside  stringers  arc  of  10  X  12Hnch  and  all 
inside  stringer*  of  6  X  12-inch  hard  pine,  spaced 
two  feet  from  centre  to  centre.  The  whar\-es 
iire  covered  with  ihree-inch  hard  pine  planks. 
The  wharves  are  braced  by  brace  piles  called 
there  ̂ purfhores ;  they  are  of  oak  and  are 
shouldered  a^^iitst  the  uiiter  standard  pile  at 
aliout  one  foot  below  mean  high  water  and 
faktencd  thereto  with  one  and  one-founh-inch 
screw  bolts.  In  addition  to  bracing  ivith  piles, 
each  'bent  has  a  set  of  crosshraces  of  4  X  ft'inch 
oak,  running  from  a  point  about  two  feet  above 
mean  low  water  to  the  underside  of  the  girder 
caps.  Tliese  braces  are  fastened  to  each 
standard  pile  at  each  intersection  with  one-inch 
screw  bolts;  a  horizontal  tie  of  4  X  &-iiich  oak 
is  also  placed  one  fool  above  mean  low  water 
and  fastened  to  each  pile  with  one-inch  screw 
lulls.  Fender  piles  of  oak  are  driven  in  trans- 
terse  lines  with  standard  piles  close  up  aRainst 
the  outer  ones,  and  fastened  thereto  just  below 
the  girder  cap  with  one  and  one-quarter-inch 
screw  bolts.  The  fender  piles  are  cut  off  nine 
inches  below  the  ton  of  the  planking  and  are 
capped  with  12  X  12'inch  hard  pine  caps  run- 

ning longitudinally.  These  caps  answer  as 
luntfitudinal  fenders  and  projeciing  three  inches 
above  the  planking  also  as  a  curb  or  backing 

Mock.  Mooring  j)iles  of  oak  arc  driven  just  in- 
side of  outer  stringers  and  are  held  in  place  by 

four-inch  planks  fitted  down  into  adjoining 
stringers  and  around  mooring  piles.  The  cor- 

ners of  thc.--i'  wharves  are  similarly  piled  and 
finished  as  are  ibc  wharves  of  Philadelphia  and 
Xew  York.  .\  safe  U>ad  for  these  wharves 
would  be  alioiil  JUO  pounds  to  the  square   foot. 

btm-   are  five   f .< t    rtprin    from   rcnlres 
ver^cly  and  Ixfnrr  beinti  cut  nff  at  th» 
level,  they  are  Mraichlened  and  stay  la 

trfisilion.     The)'  are  then  hound  tocc 
versdv  with  girder  [riank  of  6  X  ifikiui, 
into  piles,  equally  on  each  side,  leaving  I 
of    four  inches   thick,    12  inches   long  t 
width  being  the  full  diameter  of  the  pile, 
are  fastened  to  each  t^le  with  two  screi 
The  cap  proper  is  a  sinffle  piece  B  X  Ifi 
laid   on    flat,    covi'rinfi!   the    pile   and    ft 
eaeh  edge  wilh  the  girders;  they  are  drifl 
to  the  piles  and  well  spiked  lo  the  girder 
or  clamps,   as   they  arc  called.     The   w 
braced  in  the  following  manner:    At  the 
mean  low  water  two  girders  of  S  X  ID  inc 
fastened  to  each  nile  in  each  bent,  one  a 
side  of  the  pile;  ttie  spaces  between  t     m 
and  the  four  outer  piles  on  cadi  side .      ( 
with  12  X  12-inch  timbers  securely  bo— 
Kirder  plank.     The  bents  are  then 
braced  with  'A*  braces  of  5  X  10  on  a 
four   in   number,    dividing    ibe    bent 
panels,  that  is,  a  set  of  bnces  extcml  !■ 
girder  either  way  from  the  centre  of  lb 
lo  a  point  at  the  under  side  of  the 
distant   from   the   outside  of  wharf  uuc 
of  its  entire  width.    From  the  outside  a< 
at  this  same  lower  girder,  atMHher  set  i 
to    the    bottom    deck,    and.    mceti 
set,  they  arc  bolted  to  each  pile  a> 
section    with    galvaniicd    screw    b) 
stringer    system    is    composed    of 
stringer  of  12  X  14  inches  and  inteii 
6  X  14  inches   laid   two   feet  six  ii 
centres.    They  arc  gained  out  ai  caps  w 
The  floor  is  composed  of  two  layers  p| 

inch  plank,  dressed  to  a  uniform  thicknt 
first  IS  laid  at  right  angles  lo  the  axis 
wharf,  and   the  planks  are  ̂ ccd  six 
apart,  these  spaces  over  the  stnngers  bei 
solid    for   the    full    width.      The   plankb 
omer   section   of    this    layer,   about    12 
length,   are  creosoled   wilh   14  pounds** 
oil  to  ihr  cubic   fool ;  they  are   faster 

Philadelphia  Wharves.—  These  wharves, 
with  the  evccplitiii  of  two  .nilcr  bents,  are  ciin- 
stnicted  n>  fnllnwM  Standard  pilc><  are.  n«  pre- 
scrilicd  liy  the  rules  of  the  lioard  of  port  ward- 
(ii<^,  driven  in  lient><  located  longitudinal ly,  10 
feet  from  centre  li>  Centre,     The  piles  in  these 

iilank  or  tippci 

angle  of  4!=  <lei 

wrniiKhl  spikcn  ona 
in   inches  long.     The 
Inv-rr  are  laid  close  ■■ 

ith  the  axis  of 
_  .     ....  lower  plank  wiiii 
.-e raging   three   feel   apa 
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backing  log  or  curb  is  a  10  X  12-inch  oak  tim- 
ber, raised  above  the  planking  of  the  wharf  and 

supported  on  blocking  of  2  X  12  inches,  laid  five 
feet  apart.  Fender  and  brace  piles  are  used 
only  on  the  outer  bents.  The  usual  system  of 
fenders  is  a  series  of  6  X  8-inch  white  oak  tim- 

bers placed  horizontally  around  the  wharf  be- 
tween the  top  and  the  line  of  mean  low  water. 

They  are  placed  about  six  inches  apart  and  are 
fastened  to  vertical  furring  pieces  of  8  X  12-inch 
yellow  pine  which  are  bolted  to  the  front  row 
of  standard  piles  in  each  bent,  these  piles  being 
surfaced  off  to  receive  them.  The  two  outer 
bents  arc  constructed  as  to  spacing,  protection, 
number  of  piles  and  braces  as  are  the  New 
York  wharves.  They  have  rounded  comers, 
white  oak  fender  piles,  and  in  addition,  fender 
Siles  at  the  ends  ot  these  two  outer  bents ;  they 
ave  also  brace  piles  and  comer  bands  and 

chocks  connecting  fender  piles. 
Comparisona. —  Comparing  the  constmction 

of  eastern  wharves  with  those  of  San  Francisco, 
leaving  aside  those  parts  in  the  eastern  wharves 
which  arc  designed  to  resist  the  floating  ice,  the 
details  of  the  construction  of  the  San  Francisco 
wharves  are  simpler;  having  no  gains  or  tenons, 
they  are  not  so  apt  to  suffer  from  dry  rot;  and 
the  fact  of  having  but  few  joints  in  caps  and 
stringers,  they  are,  consequently,  in  this  respect 
superior  to  flie  eastern  structures.  However, 
the  constmction  of  the  San  Francisco  wharves 
is  better,  owin^  to  the  better  materials  for 
which  the  coast  is  famous.  The  length  of  tim- 

bers for  wharf  constmction  in  the  east  very 
rarely  exceeds  40  feet,  but  generally  timbers  up 
to  30  feet  in  length  only  are  specified  and  used. 
In  San  Francisco  wharves,  timbers  of  from  60 
to  100  feet  and  over  in  length  are  frequently 
employed  and  are  to  be  had  with  only  a  very 
small  additional  cost.  With  piles  it  is  the  same, 
in  eastern  wharf  constmction;  a  pile  60  feet 
long  is  considered  a  very  long  pile,  whereas 
on  the  Pacific  Coast,  piles  from  100  to  130  feet 
in  length  can  be  had  at  any  time.  The  life  of 
the  superstructure  of  the  above-described 
wharves,  especially  if  covered  with  sheds  and 
buildings,  is  from  15  to  25  years,  aside  from 
the  actual  wear  of  the  planking,  but  in  sea 
water  the  life  of  an  unprotected  pile  is  from 
six  months  to  three  years  owing  to  the  ravages 
of  the  marine  pests. 

Marine  Pests. —  The  most  destmctive  of 
these  are  the  Teredo  Navalis  or  ship  worm  and 
the  Limnoria  Terebrans,  The  teredo  navalis 
is  worm-shaped,  being  from  six  inches  to  14 
inches  in  len^h  and  one-fourth  of  an  inch  in 
diameter.  It  is  of  gelatinous  nature  and  trans- 

lucent. Its  head  is  provided  with  calcareous 
substance  or  shell  in  two  parts  working  on  a 
hinge  which  performs  the  office  of  an  auger. 
The  head,  like  the  body,  completely  fills  the 
cavity  bored  and  the  outward  appearance  of  the 
pile  attacked  shows  no  indication  of  the  de- 
stmction  going  on  within.  Having  once  en- 

tered the  timber  it  never  works  out  nor  will 
one  cross  another  hole  although  they  are  some- 

times less  than  one-thirt>''-second  of  an  inch 
apart,  or  from  the  surface.  The  teredo  enters 
the  timber  at  the  ground  level  and  works  up- 

ward, generally  about  two  feet  above  low 
water,  although  it  will  attack  floating  timber; 
the  wooden  floats  or  buckets  of  a  ferry  steamer 
making  half-hour  trips  for  18  hours  at  a  stretch 
and  almost   constantly   in   motion,   have   been 

completely  hollowed  by  the  tredo.  It  was 
a  theory  at  one  time  that  the  bark  on  a  pile 
was  a  protection  agjiinst  the  teredo.  While 
this  is  tme  to  a  certain  extent,  piles  taken  from 
some  of  the  old  wharves  in  San  Francisco  Bay 
have  been  found  badly  eaten  by  these  worms, 
the  bark  being  otherwise  intact.  The  liftt- 
noria  terebrans  resembles  a  wood  louse  in 
appearance.  It  is  about  the  form  and  size  of 
a  grain  of  wheat;  it  works  between  high  and 
low  water  and  is  very  destmctive.  It  completely 
destroys  the  pile  between  the  tide  lines  avoid- 

ing all  metal  fastenings  and  knots  in  the  wood. 
The  borings  are  so  close  together  that  the  wood 
is  completely  disintegrated;  ends  and  joints  of 
timbers  seem  to  be  the  most  favorable  points 
of  attack.  The  protection  of  piles  and  timbers 
from  these  marine  pests  has  been  the  study 
of  engineers  and  scientists  for  many  years  and 
millions  have  been  expended  on  experiments 
with  varying  success.  In  the  direct  preservation 
of  piles  proper,  two  methods  have  been  followed. 
The  first  and  longest  in  use  is  impregnating  it 
with  chemicals  that  are  destructive  to  animal 
life  and  the  second  is  by  covering  the  pile  with 
an  insoluble  armor  or  artificial  bark  impervious 
to  the  worms. 

Cresoting. —  Without  doiibt  the  creosoting 
process  is  the  most  valuable  and  efficient  of  all 
processes  laiown  for  prolonging  the  life  of  tim- 

ber. The  process  was  invented  in  England 
about  the  same  time  that  k3^anizing  and  the  other 
metallic  salt  antiseptics  came  into  use;  it  has 
survived  all  other  processes  and  is  used  to  a 
greater  extent  than  any  other  method  both  in 
Europe  and  this  country.  The  creosote  is  de- rived from  the  destmctive  distillation  of  wood 
and  coal  and  consists  of  oil  products  designated 
as  dead  oil  when  derived  from  the  distillation 
of  coal  or  coal  tar  and  wood  creosote  oil  when 
derived  from  the  distillation  of  wood  or  wood 
tar.  The  dead  oil  contains  naphthaline^  phenic 
or  carbolic  acid  and  other  powerful  antiseptics 
which  change  the  chemical  nature  of  the  sap  by 
forming  therewith  soluble  compounds  while  the 
naphthaline  rendered  sufficiently  fluid  hy  prelim- 

inary heating,  enters  the  wood  cells,  solidifies 
and  becomes  permanently  fixed,  mechanically 
coatine  and  protecting  the  fibres  against  forma- 

tion of  fungi.  The  wood  creosote  contains  par- 
affine,  pyroligneous  acid  and  other  antiseptics. 
The  advantages  claimed  for  this  oil  are  that  its 
penetrating  power  is  much  greater  and  it  is  less 
expensive  than  dead  oil  anois  equally  soluble  in 
water.  The  limited  use  of  this  oil  seems  to  con- 

firm these  claimed  advantages,  but  the  matter 
cannot  be  considered  conclusive  until  more  defi- 

nitely established  by  further  experience  and  the 
test  of  time.  All  experts  on  preservation  of  tim- 

ber agree  that  the  density  of  timber  must  be 
favorable  to  impregnation ;  in  other  words,  only 
open-pored  timbers  should  be  used  for  treat- 

ment with  creosote,  this  having  the  least  liquid- 
it^r  and,  therefore,  the  hardest  of  all  preserv- 

ative chemicals  to  force  into  and  thoroughly 
impregnate  the  wood.  The  Oregon  pine  or 
yellow  fir  used  on  the  Pacific  Coast  is  con- 

sidered too  dense  to  pertnit  a  thorough  im- 
pregnation and  if  treated  A^'ith  creosote  requires 

a  longer  steaming  and  a  greater  heat  to  extract 

the  sap  and  open  the  pores  and  also  a 'greater pressure  to  force  the  material  into  the  wood. 
The  consequences  therefrom  have  been  check- 

ing and  cracking  the  timber,  maldng  it  brittle 



WHASVES  AND  WHARP  CONSTRUCTION 

and  when  used  for  piles  the  process  has  cracked 
them  so  cxiensively  that  ihe  limnona  were 
found  in  and  behind  these  cracks  in  sheltered 
places  in  which  it  has  done  its  destructive  work 
under  cover  and  more  rapidly  than  when  ex- 

posed to  swell  and  current.  It  has  also  made 
examination  of  thuse  piles  more  difficult,  as  the 
outer  shell  of  the  pile  was  apparently  unat- 

tacked  while  the  inner  ponion  of^  the  same  was entered  and  destroyed  by  the  limnoria.  AH 
authorities  in  writinE  on  the  preservation  of 

piles  for  marine  work  seem  to  ignore  the  ex- 
istence of  the  limnoria  terebrans.  In  tny  opinion 

it  is  much  more  destructive  on  the  Pacific 
Coast  than  is  the  teredo,  and  while  a  pile  that 
hat  been  thoroughly  creosoied  will  resist  the 

no.  3.— Dtuii 

teredo,  even  if  somewhat  checked,  the  limnoria 
will  find  the  slightest  opcninu  and  destroy  the 
pile     There  have  been  several  methods  (or  the 
E reservation  of  piles  in  San  Francisco  Harbor 
y  means  of  an  exterior  covering  or  artificial 

bark,  some  of  which  have  been  more  or  less 
successful,  the  success  depending  upon  the  dura- 

bility of  the  covering,  or,  in  other  words,  the 

Ufe  of  the  pile  is  the  lift.'  of  the  arlifici.-il  bark 
The  one  makinx  the  Ix-i  showitiB,  from  the  fact 

that  it  has  been  the  longest  in  use,  is  the  paraf- 
fine  method,  Ii  consists  of  a  surface  of  paraf- 
fine  paint,  covered  with  battens  which  h»ve 
been  treated  with  the  paint.  The  secret  of  the 
success  of  this  process  is  ihc  fact  that  it  is 

applied  cold.  Previous  coverings  iif  this  char- 
acter havinR  been  applied  hot  to  a  wet  pile,  no 

adhesion  was  obtained  IfClwecn  covering  and 
the  ̂ le  for  the  reason  that  the  hut  material 

draws  the  moisture  to  the  surface.  This  fiffi- 

culty  claims  to  have  been  avoided  b)-  the  parries 
kiln-drj-ing  the  piles  before  covering  This 
process  consists  m  covering  the  piles  sniralh 
with  a  double  thickness  of  burlap  ireaiej  witti 
asphalt  the  application  or  winding  of  the  burlap 
being  done  by  means  of  a  large  lathe  in  whicn 
the  piles  are  turned.  Another  protection  against 
these  marine  pests  is  a  pile  built  up  from  a 
core  of  6  X  6  with  one-inch  boards  until  it  is 
12  inches  square,  each  layer  being  tarred  and 
sanded.  It  is  built  on  the  theory  that  ilw 
teredo  is  loath  to  cross  a  seam  and  the  test 

pile  taken  from  section  I  of  the  seawall,  a  par- 
ticular feeding  ground  of  the  teredo,  after  10 

years'  immersion,  verified  this  theory.  But  this 
was  a  case  of  again  igrioring  the  ever  active 
limnoria,  and  piles  built  since  have  shown  that 
the  limnoria  found  a  home  in  the  seams  of  the 
boards  of  which  the  pile  was  constrvcied 
An  improvement  was  made  in  the  details  of 
construction  which  has  resulted  in  keeping  die 
limnoria  out  and  that  was  the  placing  of  ship 
felt  between  the  last  two  layers  of  boards  fron 
high  water  to  two  feet  below  low  water  (lin- 
noria  working  only  between  high  and  low 
water).  In  many  of  the  government  pen 
where  the  teredo  and  limnona  arc  particularir 
active,  numerons  iron  pile*  have  heen  qsc<L 
both  wrought  and  cast.  These  arc  jirohibitor> 
in  many  places  by  reason  of  excessive  cost  of 
the  material  and  construction,  most  of  the  piles 
having  cither  to  be  screwed  into  the  botion 
or  driven  with  a  water  jet.  Another  objection 
is  the  rapid  destruction  by  oxidiiation  of  the 
joints  in  the  bracing  system. 

Cylinder  ConatractioD.— .^  mode  of  con- 
struction which  has  been  verj-  successful  OB 

the  Pacific  Coast  was  invented  by  the  writer 
and  has  been  in  use  in  the  San  Franrisco 
Harbor  for  many  years.  It  is  the  wooden 
cylinder  pier  construction.  (See  Fig.  2).  The 

foundation  ^proper  consists  of  cylinders  of  eoa- 
crele  and  piles  placed  about  15  feet  on  centres 
The  details  of  construction  are  as  follovi : 
The  core  consists  of  one  or  more  piles,  gener- 

ally three;  these  arc  driven  to  a  firm  fonndatioc 
and  are  left  at  different  heights  from  the  fin- 

ished top  of  the  proposed  wharf,  for  ̂ - 
amplc.  Fay  one  pile  is  50  feet  in  length,  one 
55  feel  and  one  60:  this  is  for  two  reasons: 
6rst,  for  economv,  as  in  the  San  Francisco  Bar 
most  of  the  piles  depend  absolutely  on  the 
friction  of  the  mud  for  sustaining  ptirposct 
(■here  being  no  known  l>otiom)  ana  it  *>!' 

readily  be  sein  that  the  50-foot  piles  will  be  u 
deep  in  the  mud  as  the  60;  secondly,  it  adniu 
of  a  larger  body  of  concrete  at  the  tm  of  ik 

cj'linder  where  required.  After  this  cluilcr  of 
piles  is  driven,  there  is  then  driven  over  tai 

encircling  same  a  wooden  stave  C)'lindcr,  go- 
erally  four  feet  inside  diameter :  these  siava 
arc  from  ihrie  to  four  inches  thick  and  bood 

together  wilh  wrouRhl-irnn  hoops  having  ad- 
jusi.-iblc  !im.4:  these  hoops  are  placed  abont  two 
feet  on  cintri's  and  the  cylinder  is  made  fit- 
Iviily  »:>ttr  ii)^l  It  is  driven  wilh  an  m- 
nary  iiile -driving  machine  from  10  to  IS 
fiei  inli,  ihc  mini.  The  water  and  mud  in  tK 

iiilerior  is  ihi'n  rnimped  out  to  a  depth  of  frO 
Iwo  feel  111  firi'  frii  below  the  mt»d  on  the  an^ 

Md<.:  then  JM.sidc  of  this  c)-1inder  of  wood,  W 
luirn  it  and  the  piles,  is  placed  an  intcrist 
cylinder  of  expanded  metal  or  similar  mrtalfc 
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iDttrstitial  web  about  one  foot  less  in  diameter 
lhan  the  interior  of  the  wooden  cylinder.  The 
interior  is  then  filled  with  a  rich  concrete  of 

l^draulic  cement  and  broken  rock.  The  cylinder 
INcr  is  complete  and  forms  a  teredo-proof  con- 

crete pier,  having;  a  wooden  core  reinforced 
with  an  interstitial  web  of  expanded  metal  and 
protected  for  at  least  four  years  with  an  iron 
bound    wooden   jacket.      (See   Fig.   3).     These 

the  balance  of  the  superstructure  is  as  in  the 

ordinal^  wharf.  The  fender  system  is  some- 
what different  from  that  in  ecneral  use  and  is 

as  foHows:  The  fender  piles  are  driven  in 
pairs  about  10  feel  apart  and  about  one  foot 
away  from  the  wharf  proper;  they  are  con- 

nected together  lon^tudinally  with  a  ribbing 
composed  of  three  umbers  both  at  the  surface 

and  mIow  the  top  of  wharf,    (See  Fig.  4).   Be- 

WHAT-CHBER.  in  Rhode  Island,  a  watch- 
word or  shibboleth,  derived  from  the  fact  that 

the  Indians  of  the  colonj;  thus  greeted  Roger 
Williatns  and  his  companions,  when  they  first 
landed  on  the  Sekonk  River  near  the  present 
site  of  Providence. 

WHATCOM,  fawdt'kom,  Wash.,  city,  for- 
mer county- seat  of  Whatcom  County.  Sec 

Beixihcuam. 

WHATBLY,  hwit'II,  Kichard,  English  ̂ 1- ate,  archbishop  of  Dublin :  b.  London,  1  Feb. 
1787;  d.  Dublin,  8  Oct.  1863,  He  was  educated 
at  Oriel  College,  Oxford,  and  in  1819  made  his 
first  appearance  as  an  author  by  piiblishing  his 
since  famous  'Historic  Doubts  relative  to  Napo- 

leon Bonaparte.*  This  pamphlet  is  among  the 
most  popular  of  the  author's  writings,  more 
lhan  12  editions  of  it  having  been  published. 
Its  object  is  to  show  that  objections  of  the 

tween  these  fender  piles  and  the  outside 
stringer  are  placed  a  nest  of  heavy  spiral 
springs  similar  to  those  used  on  a  buner  in  a 
freight  car.  This  is  the  only  direct  connection 
between  the  wharf  proper  and  the  fenders;  the 
upper  ribbing  at  the  surface  of  the  wharf  acts 
in  the  dual  capacity  of  a  curb  for  the  wharf  and 
a  support  for  the  fender  line.  This  spring  fen- 

der line  saves  the  jar  to  both  vessel  and  wharf 
and  in  ordinary  choppy  weather  there  is  not  riie 
slightest  motion  to  the  wharf ;  it  also  saves  the 

-wear  on  the  fender  piles  as  these  last  but  from :   to   two  years,   due   to  wear  and  breakage. 

the  fender  piles  with  the  spring  system  have 
been  in  use  seven  years  without  a  single  renewal, 
while  at  pier  No.  4,  used  by  steamers  of  half 
the  tonnage,  all  the  fenders  have  been  renewed 
twice  in  that  period  of  time.  The  cylinder  pier 
nrstem  construction  has  been  used  by  the  Santa 
Fi  System,  the  North  Shore  Railroad  Company 
and  the  San  Francisco,  Oakland  and  San  Jose 
Railroad  Company  and  is  to  be  used  by  the 
Pacific  Mail  Steamship  Company  in  the  con- 

struction of  foiir  new  piers.  See  HAaBORS, 
Docks  and  Bre-^kwaters  ;  Pier, 

WHAT  CHEER,  lowa^  dty  in  Keokuk 
County,  on  Coal  Creek  and  on  the  (Chicago 
and  North  Western  and  the  Chicago,  Rock 
Island  and  Pacific  railroads,  about  70  miles 
southeast  of  Des  Moines,  It  is  in  an  agri- 

cultural and  coal  mining  region,  and  has 
Mveral  industries  connected  with  farm  and 
dairy  products.  It  has  six  churches.  The  two 
banks  have  a  combined  capital  of  f80,(K)0,  Pop, 
1,805. 

same  kind  as  those  brought  forward  by 
skeptical  writers  of  the  truth  of  the  gospel 
narratives,  founded  on  apparent  inconsistencies 
and  absurdities  in  these  narratives,  may  be 

brought  against  any  well-known  and  incon- 
trovertible piece  of  history,  such  as  that  of 

Napoleon  Bonaparte.  In  1822  Whalely  de- 
livered the  Bampton  lectures  at  Oxford,  'On 

the  Use  and  Abuse  of  Party  Feeling  in  Matters 

of  Religion.'  The  same  year  he  received  the 
living  of  Halcsworth  in  AufFolk,  and  was  ap- 

pointed principal  of  Saint  Alban's  Hall,  Ox- ford, in  ISiZS.  In  1S25  was  published  perhaps 
the  most  widely  known  of  his  works,  'The 
Elements  of  Logic,'  and  the  scarcely  less 
popular  'Elements  of  Rhetoric'  in  1828. 
Whately  was  appointed  professor  of  political 
economy  in  1830,  The  lectures  he  then  de- 

livered were  afterward  pubhsbed  under  the 
title  of  'Introductory  Lectures  on  Political 
Economy.'  In  Oxford,  Whately  stood  in  the 
front  rank  of  those  who  held  liberal  views  in 
ecclesiastical  and  social  matters  and  among 
these  his  earnest  love  of  truth,  his  contempt  for 
arguments  resting  solely  on  tradition  and  the 
keeness  of  his  logic  gave  him  great  influence. 
In  1831  he  was  appointed  archbishop  of  Dublin 
and  bishop  of  Glendalough,  The  cause  of  na- 

tional education  in  Ireland  he  warmly  embraced 
and  for  20  years  was  an  active  and  influential 
member  of  the  board.  Consult  'Life  and 
Correspondence  of  R,  Whately,  D,D.,'  by  his 
daughter,  E,  J,  Whalely  (1866). 

WHEAT.  Wheat  belongs  to  the  Horde* 
tribe  of  the  Graminca  or  grass  family.  There 
are  four  principal  kinds  of  sub-races :  common 
wheal    (Tritiium    sativum   vttlgare),   Egyptian 
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and  English  wheat  (Triticum  satitmm  turgi- 
dum),  flint  wheat  (Triticum  sativum  dtfrum), 
to  which  the  durum  and  macaroni  varieties  be- 

long, and  a  dwarf  variety  (Triticum  sativum 
Com  factum),  supposed  to  have  been  the  kind 
piodiiced  in  ancient  times.  E^ich  sub- race  is 
ii;  turn  divided  into  many  varieties.  The  wheat 
most  generally  cultivated  and  in  most  common 
use  for  bread  purposes  is  Triticum  sativum 
Tulgare.  although  >arieties  of  durum  and  spelt 
are  exten:iivi:ly  grown  in  some  localities. 

Wheat  is  of  ancient  origin  and  was  culti- 
vated by  prehistoric  races,  as  the  Swiss  Lake- 

Dwellers.  In  the  earliest  writings  it  is  men- 
tioned and  samples  which  are  not  materially 

different  from  similar  modern  varieties  have 

iK'cn  found  in  a  fair  slate  of  preservation  in  an- 
cient tombs.  Attimpts  have  been  made  to  ger- 

minate thi*;  **mummy  wheat."  but  without  suc- 
cess. The  Chinese  claim  that  wbeat  was  used  by 

tbem  as  food  2,7l)0  vr;irs  !)efore  the  Qiristian 
era  an<I  in  Kgypt  its  use  as  food  appears  even  to 

.'Mitedatc  this  period.  A  number  of  varieties 
liuve  liecn  cultivated  from  early  times,  as  spelt, 
durum,  and  winter  and  spring  varieties  of 
Triticum  satix*um  tnd(jarc.  Wheats  produced 
in  tliffercnt  countries  have  been  subject  to  dif- 
icreut  climatic  and  soil  conditions  as  well  as  to 
different  methods  of  cultivation  until  matirial 
changes  have  taken  place  and  numerous  hard 
and  soft  varieties  have  lieen  produced.  There 
api)ears  to  be  no  authentic  record  of  wheat 
^.rowing  wild  and  .sowing  itself  without  the  help 
of  man. 

The  world's  wheat  crop  normally  amounts to  about  3.750.000,000  bushels,  of  which  the 
luiropean  countries  produce  a  little  more  than 
half.  At  present  the  United  States  is  the  great- 

est wheat-growing  country— al)out  850.000,000 
bu>hels  are  produced  annually.  In  1915  the 
yield  was  alx)ut  1,000,000.000  bushels.  There 
ure  large  wheat  areas  in  the  northwestern  pos- 

sessions of  British  North  America  which  have 
not  yet  been  brought  under  full  cultivation. 
There  also  are  large  undeveloped  wheat  regions 
in  South  America,  particularly  in  the  Argentine 
Republic,  and  it  is  claimed  that  some  undevel- 

oped parts  of  Siberia  arc  suitable  for  wheat 
production.  Thus  it  is  evident  that  there  arc 
v:t>t  areas  of  fertile  virgin  soil  yet  to  be  brought 
under  wheat  cultivation. 

Wheat  can  be  grown  on  a  variety  of  soils. 
1i  thrives  best,  however,  and  produces  largest 
\ields  upon  rich  allu\ium,  and  soils  formed 
from  different  kinds  of  rock  thoroughly  disin- 

tegrated and  mixed  with  vegetable  mold.  The 
wheal  soils  of  the  northwestern  wheat  region 
ut  the  United  Slates  are  largely  of  glacial  for- 

mation and  composed  of  clay  and  silt  with  small 
amounts  of  fnie  >and  and  containing  liberal 
amounts  (»f  alkaline  matter,  particularly  disin- 
t(  grated  limestone.  The  best  wheat  sf)ils  are 
rich  in  humu>  (decaying  vegetable  matter), 
which  through  decay  supplies  nitrogen,  one  of 
the  principal  eleme:us  used  by  tlie  wheat  plant 
tor  the  formation  of  gluten. 

The  ien<lenry  in  wheat  farming  upon  new 
soils  has  ]k-«  n  t«>  ̂ •^ow  the  crop  f<»r  a  numlier  of 
yiars  without  practising  rotation  or  using  fer- 

tilizers After  a  tinn  this  results  in  reduced 
>ields  and  an  inferif»r  crop,  due  in  part  to  the 
loss  of   nitrogen    from    the   land.     XNlieat    does 

not  remove  a  large  amount  of  gross  fertility 
from  the  soil,  but  exclusive  wheat  culture  on 
\irgin  soil  causes  a  rapid  decay  of  the  humu» 
aiid  a  consequent  loss  of  nitrogen,  one  of  the 
elements  of  which  humus  is  composed  When 
wheat  is  grown  along  with  other  farm  crops  in 
a  good  rotation  ana  manures  are  intelligently 
used  the  wheat  does  not  have  an  exhaustini; 
e fleet  upon  the  soil.  The  chemical  compti- 
sition  of  a  wheat  soil  of  high  priiductivcnes* 

fiom  the  Red  River  Valley  of  the  N'orth  is  j-» follows : 

Ins  ilublr  matter   
S  >lubli*  siliCA 
Potash          
Soda   
Lime   
Magnesia   
Iron  oxitic 
Aluminia      
Phosphoric  anhydrid   
Sulphuric  anhydrid   . 
("arUink  anhydrid.    .. 
Vi>latil«  matter.  ...    . 
Humus  and  volatile  matter 
Nitrutcen  in  volatile  m;itter. 
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it-.t 
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The  yield  of  wheat  rang(.s  from  1(1  bushels 
and  less  to  30  bushels  and  more  per  acre.  In 
ctaintries  where  land  is  expentiye,  and  intensi- 

fied farming  is  practised,  the  yield  per  acrr  \s 
^^enerally  larger  than  in  new  regions  where  mere 
land  is  available.  The  >'ield  per  acre  of  wheat 
in  the  I'nited  States  is  much  less  than  the  soih 
are  capable  of  producing. 

Formerly  plowing  was  done  with  a  bent  stick 
fir  wooden  plow,  the  wheat  was  sown  broadcast 
by  hand,  the  crop  was  cut  with  the  cradle  and 
lK»und  in  sheaves  by  hand,  and  finally  thrashed 
with  the  flail  or  by  the  trampling  of  horsit. 
Improvements  in  machiner>',  as  steam  and  gang 
plows,  seeders,  reapers,  self-binders  and  thrash- 

ers, have  greatly  reduced  the  cost  of  production 

and  increased  the  world's  supply  of  wheat. 
Kqually  as  great  have  l)een  the  advance^  in 
transportation,  storage  and  milling  facilities 
Wheat  is  now  transported  in  specially  con- 

structed freight  cars  and  boats,  and  stored  in 
large  elevators  in  which  120,000  bushels  are 
jilaced  in  one  compartment,  when  formerly  it 
was  often  transported  on  horse  or  mule  lack  in 
Itags,  loaded  and  unloaded  by  hand  and  stored 
in  small  bins  and  granaries.  The  milling  proc- 
ess  has  de\'eIoped  from  crushing  between  two 
btunes  to  reduction  by  steel  rolls. 

Wheat  is  subject  to  a  number  of  diseases,  aft 
rusts,  smut  and  other  vegetable  parasitic  dis- 
eaiies,  many  of  which  have  been  studied  and  are 
now  in  part  capable  of  being  controlled     Thr 
smuts  arc  destroyed  by  treating  the  seed  wheat 
with  chemicals  which  kill  the  smut  spores,  while 
the  rusts  are  held  in  check  by  destro>ing  the 
host   plants,   as  the   barberry,   upon    which  the 
parasite  spends  part  of  its  cycle  of  life.    There 
are  a  number  of  insect  pests  which  often  cancc 
great  destruction  of  the  crop,  as  grasshuppen. 
frit  tlies.  Hessian  flies  and  chinch  bugs.    Eco- 
nnmic   entomologists  have  done  much  to  mt 
the  wbeat  rrop  from  insect  ravages. 
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M8 The  wheat  kernel  is  surrounded  by  a  seed 
pod  composed  of  cellulose  which  constitutes  the 
outer  layer  and  is  called  the  pericarp.  The  sec- 

ond covering  or  e^isperm,  which  is  just  within 
the  pericarp,  consists  of  the  outer  and  inner 
integuments.  The  perisperm  or  third  bran  layer 
is  a  thin  mass  of  collapsed  cells.  The  aleurone 
layer  —  so-called  gluten  cells  —  is  composed 
mainly  of  nitrogenous  matter  and  lies  within 
the  three-bran  layers.  The  endosperm  of  floury 
portion  constitutes  about  80  per  cent  of  the 
wheat  kernel  and  is  within  the  three-bran  layers 
and  aleurone  cells.  The  germ  or  embryo  plant 
is  stored  in  the  lower  part  of  the  kernel  where 
its  outline  can  be  traced  by  the  indentations, 
the  germ  makes  up  about  6  per  cent  of  the  offal 
of  the  kernel,  or  about  1^  per  cent  of  the  entire 
kernel,  the  bran  layers  about  12.  The  relation 
of  the  different  parts,  one  to  the  other,  as  bran 
to  endosperm,  varies  in  different  kinds  and  vari- 

eties of  wheat,  some  producing  a  larger  amount 
of  flour  than  others  and  some  more  bran. 

The  character  of  the  wheat,  as  starchy  or 
glutinous,  is  determined  largely  by  soil  and  cli- 

mate. A  short,  forcing  growing  season  and  a 
fertile  soil  have  a  tendency  to  produce  glutinous 
wheat,  while  the  opposite  conditions  produce 
starchy  wheat.  When  hard  glutinous  seed 
wheat  is  sown  in  regions  which  produce  starchy 
soft  wheats,  the  hard  wheat  gradually  changes 
its  character  and  in  about  two  years  becomes 
starchy.  Whether  a  wheat  is  hard  or  soft  de- 

pends upon  the  amount  and  character  of  its 
f^uten.  Hard  wheats  usually  contain  over  12 
per  cent  gluten,  of  which  45  to  65  per  cent  is  in 
the  form  of  gliadin,  an  alcohol  soluble  protein, 
while  soft  wheats  contain  less  gluten,  but  gluten 
of  a  higher  gliadin  content. 

Extensive  experiments  have  been  performed 
by  Lawes  and  Gilbert  of  Rothamsted,  England, 
to  determine  the  influence  which  different  kinds 
of  fertilizers  have  upon  the  wheat  crop.  They 
Iiavc  shown  that  fertilizers  influence  the  yield 
xnore  than  the  percentajje  composition  of  wheats 
and  that  it  is  not  possible  by  means  of  fertilizers 
alone  to  increase  materially  the  amount  of  starch 
or  gluten.  Climatic  conditions  affect  the  com- 
and  that  it  is  not  possible  by  means  of  fertilizers 
Cheats  grown  upon  the  same  soil  in  different 
^ears  show  greater  variations  in  composition 
than  wheats  grown  the  same  year  but  differently 
iertilized. 

EHfferent  varieties  of  wheat  when  grown 
tmder  the  same  conditions  are  fairly  constant 
in  composition.  In  protein  content,  wheats 
range  from  7  to  18  per  cent.  The  most  nitro- 

genous wheats  do  not  necessarily  make  the 
most  glutenous  flours,  as  frequently  a  large  por- 

tion of  the  nitrogen  is  in  the  germ  and  offals. 
The  grading  of  wheat  is  based  entirely  upon 

the  physical  qualities  as  weight  per  bushel, 
color  and  plumpness.  Smut  and  blemishes, 
caused  by  unfavorable  climatic  conditions,  are 
also  considered  in  grading  wheat.  Wlien  new 
wheat  is  stored  in  elevators,  a  slight  fermenta- 

tion change  takes  place  known  as  ̂ sweating.^ 
If  the  wheat  is  sound  this  change  is  slightly 
beneficial  Jtor  flour  nroduction,  as  it  imprdves 
the  qualities  of  the  nour.  Unsound  wheats,  as 
those  which  are  bleached,  frosted,  immature  and 
sprouted,  usually  have  a  somewhat  different 
composition  from  fully  matured  wheat.  Such 
wheats  may  contain  a  larger  amount  of  soluble 

proteids,  soluble  carbohydrates,  and  organic 
acids  than  normal  wheats.  Damaged  wheats 
generally  yield  a  smaller  amount  of  flour  as  well 
as  flour  of  poor  keeping  qualities. 

It  is  not  possible  to  make  accurate  compari- 
sons as  to  composition  of  wheats  grown  in  dif- 

ferent countries.  It  will  frequentl)r  be  found 
that  wheats  grown  in  different  localities  of  the 
same  country  vary  as  much  in  composition  as  do 
wheats  grown  in  different  countries. 

Wheat  contains  slightly  more  protein  and 
less  starch  than  com,  oats,  rye  or  barley.  Oats 
from  which  the  hulls  have  been  removed  con- 

tain more  protein  and  fat  than  wheat.  The 
difference  in  composition  between  wheat  and  the 
other  cereals  is  not  large  and  occasionally  indi- 

vidual samples  of  corn  or  lye  will  be  found 
containing  more  protein  than  individual  samples 
of  wheat.  Wheat  differs  in  composition  from 
all  other  cereals  in  that  its  gluten  is  comi>osed 
of  the  two  proteids,  gliadin  and  glutenin.  This 
gives  flour  its  bread-making  value.  It  has  also 
been  found  that  the  wheat  proteins  contain  both 
different  kinds  and  amounts  of  animo  acids 
from  the  proteins  of  other  curds.  No  other 
cereal  except  lye  contains  a  gluten  that  is  capa- 

ble of  expanding  and  forming  a  light  porous 
loaf.  Because  of  its  unique  composition  no 
other  cereal  can  take  the  place  of  wheat  for 
bread-making  purposes. 

Numerous  experiments  have  been  made  to 
improve  the  quality  of  wheat  by  selection  of 
seed,  and  by  breeding  and  crossing  of  standard 
varieties.  Wheat  responds  readily  to  such  tests, 
but  unless  great  care  is  taken  it  as  readily  re- 

verts to  its  original  condition.  In  the  United 
States  two  main  classes  of  wheat  are  produced, 
namely :  winter  and  spring  wheat,  of  which  there 
are  a  number  of  varieties,  as  white  and  red 
winter  wheat,  •Turkey  Red,**  Oregon  Club,  Blue 
Stem,  Scotch  Fife,  Marquis,  etc.  Minnesota, 
North  and  South  Dakota,  and  Montana  consti- 

tute the  main  spring  wheat  region ;  spring  wheat 
is,  however,  grown  in  other  localities. 

The  wheat  plant  assimilates  its  mineral  food 
and  nitrogen  from  the  soil  at  a  rapid  rate.  In 
the  case  of  spring  wheat,  by  the  time  the  crop 
is  half  grown,  over  three-fourths  of  the  min- 

eral food  and  nitrogen  needed  for  construction 
purposes  have  been  taken  from  the  soil.  Wheat 
is  not  a  strong  feeding  plant  and  taking  its 
food  from  the  soil  in  so  comparatively  short 
a  time,  the  soil  must  be  in  a  high  state  of  pro- 

ductiveness in  order  to  3rield  a  good  crop.  The 
wheat  plant  needs  greatest  assistance  in  securing 
its  nitrogen,  hence  fertilizers  for  wheat  should 
be  nitrogenous  in  character.  Wheat  also  needs 
a  good  supply  of  available  mineral  food  as  phos- 

phoric acid  and  potash,  but  is  better  able  to 
secure  these  elements  from  the  soil  than  it  is 
nitrogen. . 

The  flour  yield  of  wheat  is  determined  ap- 
proximately from  the  size  and  weight  of  the 

kernels.  Light  weight  wheat  has  a  low  flour 
crmtent. 

Because  of  its  usually  high  price,  wheat  has 
never  been  extensively  used  as  animal  food,  but 
at  times  when  it  has  been  cheap  and  abundant, 
it  has  been  used  for  the  feeding  of  all  farm 
animals  and  has  proven  equally  as  valuable  as 
other  grains  for  the  production  of  beef,  pork, 
mutton  and  milk.  In  the  feeding  of  wheat  to 
farm  animals,  the  best  results  are  secured  by 
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coarsely  grinding  or  pulverizing  the  grain  in- 
stead of  feeding  it  whole.  The  main  use  of 

wheat,  however,  is  to  manufacture  flour  for  hu- 
man food.  It  is  used  more  extensively  as 

human  food  than  any  other  cereal. 
It  has  been  found  from  extensive  expert- 

ments  conducted  by  the  United  States  Depart- 
ment of  Agriculture  that  the  highest  degree  of 

digestibility  and  nutritive  value  of  wheat  are 
secured  when  the  bran  and  indigestible  fibre 
are  removed  from  the  flinty  portions  of  the 
kernel.  The  human  digestive  tract  is  unable  to 
digest  wheat  bran;  animals,  however,  with 
grpater  digestive  powers  are  capable  of  doing 
so.  Wheat  produces  one  of  the  cheapest,  most 
nutritious  and  most  wholesome  of  foods. 

Bibliogrmphy.— Dondlinger,  P.  T.,  *The 
Book  of  Wheat >  (New  York  1908);  Hunt. 
T.  F.,  *The  Cereals  in  America'  (ib.  1904)  ; 
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United  States  Department  of  Agriculture,  Nos. 
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WHEAT  INSECT  PESTS.  Insects  in- 
jurious to  growing  wheat-crops.  These  ntunber 

from  50  to  100  different  kinds  in  the  United  States 
alone,  many  of  which  have  been  imported  from 
the  Old  World;  and  they  represent  a  wide  va- 

riety of  forms  and  classes.  The  most  impor- 
tant, probably,  are  fiies,  more  or  less  closely  re- 

lated to  the  house  fly  and  mosquito;  and  of 
these  the  Hessian  fly  is  the  most  dreaded  and 
widespread.  This  is  a  small  fly  (Cecidomyia 
destructor)  of  the  family  Cecidomyidet,  the 
lar>'a  of  which  is  very  destructive  to  wheat, 
barley  and  rye,  but  does  not  attack  oats.  It  is 
named  from  the  unfounded  belief  that  it  was 
brought  to  America  from  Europe  (where  it  is 
native,  and  has  been  a  pest  for  centuries)  in 
the  baggage  of  the  Hessian  mercenaries  em- 

ployed against  the  Americans  in  the  war  of 
independence.  The  female  fly  is  about  a  tenth 
of  an  inch  in  length.  Its  body  is  brown,  with 
the  upper  parts,  the  thorax,  and  the  head  of  a 
darker  shade,  approaching  to  black.  The  wings 
are  dusky  gray,  and  are  surrounded  with 
fringes.  The  male  is  somewhat  smaller  than 
the  female  and  has  longer  antennae.  The  fe- 

male tlicb  usually  lay  their  eggs  on  the  young 
plants  twice  in  the  year,  in  May  and  September, 
the  maKgots  being  hatched  in  from  four  to  14 
days.  Thi'sc  work  themselves  in  l)etween  the 
leuf-sheath  und  the  <^tem  and  fix  themselves 
near  the  lowest  joints,  often  near  the  root,  and 
suck  the  juices  of  the  stem,  so  that  the  ear  falls 
down  at  a  sharp  angle.  Tnese  maggots  turn  to 

pupae  (^flaxseed*)  from  which  the  flies  develop m  about  10  days;  those  of  the  fall  brood 
hibernate  in  the  pupa  state,  and  are  ready  to 

begin  their  depredations  with  the  early  sprout- 
ing of  the  spring  crop.    In  view  of  these  habits. 

wherever  the  presence  of  these  Intecti 
or  suspected,  tiie  winter  wheat  should  W 
as  late  as  possible,  or  the  earlv  pbal 
*trap*  strip  at  one  side  of  l  Id.    Ii.  . flies  will  fay  their  eggt,  at«vi 
may  be  plowed  under  and  the  yoi 
volunteer  wheat  should  be  destro>v«  .umi 
burned. 

Other  true  flies  attacking  wheat  and 
grain-crops  are  mainly  of  the  family  Oj 
which  contains  a  large  number  of  ̂ n 
variable  habits,  those  of  interest  in      > 
connection    mainly    inhabttinff    the 
grain  and  grasses.    Here  belongs  tL« 
of  Europe,  so  terribly  destructive  both 
Britain  and  on  the  Continent,  and  r 
in  this  country  whose  depredatioiu  «n 
niflcant  or  local  or  obscure.    That  one  o 
consequence,  and  most  thoroughly  studte< 
*wheat   bulb-worm*   or   *wheat   stem-in 
(Meromys  americana),  which  has  been 
stant  evil  ever  since  civtlized  agriculture 
here.    It  is  a  native  of  the  whole^  of 
America,  apparently,  ori^nally  feeding 
wild  grasses.    In  the  middle  latitudes 
United    States    three   annual    broods   di 
there  are  more  farther  south,  but  only 
(Tanada.    The  life-cycle  of  this  insect 
the  wheat^lt  of  the  United  States,  ace 
to  Webster,  is  as  follows :  The  winter  is 
in  the  larval  stage,  and  the  short  pupa 
coming  in   Ma^  brings  the  emerging  > 
adults  at  the  time  when  the  female  is  ; 
place  her  eggs  on  the  plants  where  the 
on  hatching,  will  make  their  way  to  the 
and  succulent  stem  just  above  the  upf 
By  the  time  the  straw  has  ripened  t 
have  ceased  to  require  food  and  past 
the  pupal  stage,  the  adults  of  this  brood 
ing  m  July.    Eggs  are  now  deposited 
teer  wheat  and  grass,  and.  owiuf  eitW-^ retarding  effects  of   meteorological 
or  a  diversity  of  food  of  the  larvk:  «m 
perhaps,   the  emerging  of  the  adults 
longed  throughout  a  period  extending  f 
August  through  September  until  late  * 
At  this  period  the  fall  wheat  offers  a  6m 
inviting  plant  to  the  female  fly  on  i 
place  her  eggs  with  a  prospect  of  her  » 
having  an  abundant  food  supply.    It  i« 
va:  from  eggs  deposited  during  this  p     i 
winter  over  in  the  plants  and  give  r 
May-Tune  generation  of  flies.    It   is 
brood  that  is  of  more  especial  inter 
farmer,  as  it  is  very  seldom  that  the  y^i 
serious  injury  to  grain  except  in  fall  w 
spring.    The   effect   on   the  plant   is 
young   plants    the   central    spindle       p 
folded  leaf  is  killed,  the  detached  puruui 
ing  first  yellow  and  later  brown,  then 
ing  up  and  dying,  leaving  the  outer  low^r 
uninjured.    In  Hessian-fly  attacks  d 
shaped  leaf  is  absorbed  and  does  noi 
all  in  the  young  wheat  in  autumn,  so 
need  never  be  any  confusion  of  - 
these  two  insects  in  fall  wheat,  aii 
on  the  full-grown  straws  is  even        n 
distinguishable.    When  attacked  by  ■ 
of  this  species  the  fully  erown  straw 
the  upper  joint,  and  all  tnat  portion  Ok 
including  the  head,  the  sheatij  except* 
to  a  whitish  color,  the  remainder  ol 
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including  the  apper  sheath,  continuing  unin- 
jured and  of  the  usual  green  color.  The  Hes- 

sian fly  never  affects  the  full-grown  straws  in 
this  manner  and  the  lesser  wheat  stem-maggot 
(Oscinis  carbonoria)  does  so  but  rarely,  so  that 
tne  presence  of  these  maggots  in  the  straw  can 
be  easily  detected  shortly  prior  to  harvest  by 
their  whitened  color  from  the  upper  joint  up- 

ward. The  larvae  are  within  the  stem  and  not 
outside  and  under  the  sheath,  as  with  the  Hes- 

sian fly;  they  are  larger  and  of  a  more  glassy 
green  color  uian  those  of  the  lesser  wheat  stem- 
maggot,  and  it  is  only  when  still  very  young 
that  the  ordinary  farmer  need  ever  mistake 
them  for  any  of  the  others  mentioned  in  this 
article.  The  liability  of  attack  from  this  insect 
is  not  sufficiently  great  to  warrant  expensive 
preventive  measures.  It  occasionally  comes  in 
vast  nunrbers,  but  no  way  is  yet  known  of  fore- 

telling these  epidemics.  The  same  precautions 
and  methods  as  those  taken  against  the  Hes- 

sian fly  are  recommended.  Several  other  spe- cies of  Oscinis  are  known,  among  which  the 
American  frit-fly  (O.  soror)  may  prove  for- 

midable hereafter,  as  it  has  already  committed 
extensive  depredations  in  Minnesota.  The 
more  careful  and  cleanly  the  method  of  farm- 

ing, the  less  are  these  and  other  insect  pests 
to  be  dreaded. 

The  chinch-buff  is  another  far  too  prevalent 
plague  of  grain-ftelds;  it  is,  indeed,  regarded 
as  the  most  destructive  insect  in  the  country. 
It  is  a  small  blackish  plant-bug  (BUssus  cucop- 
terus),  with  white  wing-covers  each  marked 
with  a  dark  line  like  a  ngure  6.  Arising  from 
her  winter  sleep  in  the  old  grass  and  rubbish 
of  the  fields  and  fence-corners,  the  female  lays 
several  hundred  eggs  on  the  stetns  and  roots 
of  the  sprouting  grasses  and  grains  near  her. 
The  yoimg  hatch  quickly,  and  in  a  crowd  of 
reddish  dots  suck  out  the  juices  of  the  grow- 

ing plants,  causing  them  to  wither  and  die. 
There  is  another  brood  in  the  fall.  Severe 
winters  and  wet  and  cold  springs  reduce  the 
numbers  of  this  pest,  and  certain  diseases  are 
known  which  spread  among  the  bugs  and  de- 

stroy them.  Infected  bugs  nave  been  sent  from 
diseased  districts  to  other  regions  and  imparted 
to  the  bugs  there  with  good  effect.  There 
seems  to  be  no  preventive,  however,  except 

^at  care  in  burning  stubble  and  rubbish,  keep- 
mg  die  fields'  clean,  and  planting  as  late  as  pos- sible. 

Another  group  of  highly  injurious  insects  is 
found  in  the  family  Chalcidida  —  a  fam- 

ily of  gall-flies  with  one  genus  (Isosoma), 
whose  species  prey  upon  growing  plants  of  this 
land  and  are  called  *straw-worms®  or  **joint- 
worms,"  because  their  larvae  attack  the  nodes 
or  ■joints*  of  the  grain-stem.  The  species  of 
special  interest  as  affecting  wheat  is  /.  grandc 
(or  /.  triiici).  This  gall-fly  is  about  an  eighth 
of  an  inch  long  and  black,  with  a  body  shaped 
much  like  that  of  an  ant  and  four  dark  wings. 
When,  in  the  spring,  the  young  wheat  plants  are 
only  starting  to  throw  the  stem  upward,  the 
females  (at  that  time  minute  and  wingless) 
push  their  ovipositors  through  the  stem  until 
thar  penetrate  the  head  of  the  embryo  plant 
within  and  leave  an  egg  there.  The  larva  soon 
hatching  devours  this  vital  part  of  the  plant 
and  kills  it,  though  the  stem  ma^  continue  to 
grow  for  some  time.    By  the  middle  of  June 

the  young  have  developed  and  cut  their  way 
out  to  appear  as  die  adult  summer  form, 
which  wander  widely.  These  mature,  winged 
females  now  deposit  eggs  within  the  stems  of 
wheat  just  above  the  uppermost  joint,  where  a 
hardy  woody  gall  forms  about  the  larva,  within 
which  it  transforms  into  the  pupa  stage  and 
stays  on,  inert,  through  the  winter.  The  best 
preventive  measure  is  an  annual  rotation  of 
crops ;  next  to  that,  the  burning  of  the  stubble, 
purposely  left  long,  but  this  must  be  done  not 
later  than  early  September.  Various  other 

species  of  Isosoma  attack  other  grains,  espe- 
cially barley  and  rye,  and  some  others  also  in- 

jure wheat 
Purples,  ear-cockle  or  peppercorn  is  a  dis- 

ease of  British  wheat,  produced  by  a  minute 
nematoid  worm  called  •wheat-eel*  {Vibrio 
tritici),  which  are  placed  by  their  parents  in 
the  germ  of  the  seed,  and  cause  the  formation 
of  the  purplish-black  galls  or  <^cockles'  which 
are  a  feature  of  the  oisease,  and  in  which  the 
worms  are  contained.  When  fully  grown  th^ 
may  attain  a  length  of  a  quarter  of  an  inoi. 

The  Department  of  Agriculture  has  issued 
a  large  number  of  special  illustrated  publica- 

tions upon  the  insects  iniurious  to  wheat  and 
other  grains,  which  should  be  consulted.  Promi- 

nent among  them  are  Marlatt,  ̂ The  Principal 
Enemies  of  Growing  Wheat*  (1901);  Webster, 
insects  Attacking  the  Stems  of  Growing 
Wheat,>  etc  (1903) ;  Osborn,  <The  Hessian 
Fly  in  the  United  States*  (1898);  Webster, 
<The  Chinch-4)ug>    (1898). 

WHBATEAR,      or      FALLOW-CHAT 
(Saxicola  eenantht),  an  European  terrestrial 
warbler,  allied  to  the  stonechat.  Its  average 
length  is  six  and  one-half  inches,  and  its  color 
is  gray  above,  the  wings  being  tipped  with 
black;  a  black  streak  encloses  the  eye  and  ear- 
coverts.  The  breast  is  brown  and  the  under 
parts  white.  ̂   The  wheatear  is  much  sought 
after  when  in  good  condition  as  a  table  bird, 
its  flesh  being  very  delicate  and  is  usually 
caught  in  traps.  By  the  British  peasants  the 
whcatear's  presence  is  regarded  as  a  sign  of ominous  and  unfavorable  kind;  and  probably 
the  fact  of  the  nest  being  often  found  in  col- 

lections of  old  stones  in  burial-places  has 
tended  to  increase  the  superstitious  feeling. 
The  nest  is  buried  deeply  among  stones  or  in 
rock-clefts,  the  eggs  being  of  pale-blue  color 
and  numbering  from  four  to  six. 
WHEATLAND,  a  famous  estate  and 

former  residence  of  President  James  Buchanan, 
located  a  mile  from  Lancaster,  Pa. 

WHEATLEY,  hwet'H,  Francis,  English 
painter:  b.  Wild  Court,  Covent  Garden,  Lon- 

don, 1747;  d.  London,  28  June  1801.  In  early 
life  he  carried  off  several  premiums  given  by 

the  Society  of  Arts  and  was  employed  by  Mor- timer in  decorating  the  ceilings  at  Brocket  Hall. 
He  set  up  as  a  portrait  painter  at  Dublin,  and 
was  much  employed  on  small  whole-lengths, 
among  his  sitters  numbering  many  members  of 
the  Irish  House  of  Commons.  Becoming  in- 

volved in  a  scandal  he  left  the  Irish  capital 
for  London  and  between  1765  and  1783  ex- 

hibited many  pictures  classed  as  'domestic,* 
but  his  works  also  included  the  ̂ Riots  of  1780,^ 
the  original  of  which  perished  in  a  fire,  al- 

though Heath's  engraving  of  it  gives  a  good 



WHSATLSY  —  WHSATON 

idea  of  the  work.  As  a  contemporary  of  Mor- 
land  he  was  superior  to  that  painter  in  the  re- 
finement  both  of  his  sufijects  and  his  treatment 
of  them,  and  was  really  masterly  in  his  hand- 

ling: of  equestrian  portraits,  such  as  *The 
Second  I'Hikc  of  Newcastle  and  a  Shooting 
Party*  He  was  elected  R.A.,  in  1791.  He  was 
an  important  figure,  !H»ing  one  of  the  fotmd- 
crs  of  K!nplish  rural  genre,  and  painted  pretty 
and  graceful  rustic  figures  of  women  and  chil- 

dren, while  his  sense  of  landscape  coloring  wa<^ 
really  exquisite. 

WHEATLEY,  Henry  Benjamin,  English 
philologist  and  l)it>liographer :  h.  Chelsea,  2  ̂ Iay 
1838.  He  was  clerk  to  the  Royal  Society  (1861- 
79),  honorary  '^ccrelarv  to  the  early  English  Text 
Society  (1864-72)  and  its  treasurer  (1872- 
1901).  Besides  editing  for  the  Text  Society  ̂ The 
Romance  of  Merlin'  (186S-99)  and  other  works 
he  is  the  author  of  ̂ Anagrams*  (1862)  ;  *\Vhat 
is  an  Index?*  (1S79)  ;  *  Samuel  repys  and  the 
World  he  Lived  In>  (1880);  <How  to  Form  a 
Library*  (1886);  'London  Past  and  Present* 
(1891);  <Literarv  Blunders*  (1893);  <His- 

torical  Portraits* '(1897) ;  <The  Story  of  I-oii- 
don»   (19(M);  < Hogarth's  London*   (1909),  etc. 
WHEATLEY,  Phillis,  Afro-American 

verse  writer:  b.  Africa,  about  1753;  d.  Boston, 
5  Dec.  1794.  Sht*  was  brought  to  Boston  in 
1761,  was  purchased  by  Mrs.  Wheatley,  and, 
exhibiting  a  fondness  for  books,  was  instnirtod 
by  her  mistress  and  her  daughters,  and  acquired 
for  the  time  a  superior  education,  reading  Latin 
with  facility.  At  an  early  age  she  began  to 
express  her  thoughts  in  verse,  and  sonve  of  her 
pi^ems  written  at  14  give  evidence  of  poetic 
ability.  At  19  she  visited  England,  where  she 
attracted  much  attention.  A  volume  of  her 
poems  dedicated  to  the  countess  of  Huntington 
was  published  there,  containing  her  portrait 
and  bearing  the  title,  ̂   Poems  on  various  Sub- 

jects, Religious  and  Moral,  by  Phillis  Wheatley, 
Negro  Servant  to  Mr.  John  Wheatley  of  Bos- 

ton, in  New  Enfj^land.*  After  return  from 
England  she  published  several  poems,  among 
others  an  address  to  General  Washington.  Her 
liook  was  reprinted  in  Boston  and  passed 
through  several  editions.  The  family  of  Mr. 
Wheatley  being  broken  up  by  death  soon  after 
her  return,  she  married  a  negro  named  Peters, 
and  her  last  days  were  spent  in  extreme  wanu 

WHEATON,  hwe'tdn  Frank,  American militarv  otftcer:  b.  Providence,  R.  L.  8  M;»v 
1833;  d.  Washington,  I>.  C,  18  June  1903.  He 
was  educated  at  Brown  University,  went  to 
California  in  1852  and  studied  law  at  Poitiers. 
France ;  lieutenant  in  the  United  States  cavalry, 
>ub.sequently  participated  in  various  Indian  cam- 

paigns, and  at  the  outbreak  of  the  Civil  War 
was  promoted  captain.  He  served  with  the 
Army  of  the  Potomac  through  the  war,  was 
promoted  brigadier-general  of  volunteers  in 
1862.  commanded  a  ai vision  at  Gettysburg  and 
in  the  Shenandoah,  and  was  engaged  in  other 
famous  movements.  He  was  made  colonel  in 

1874,  brigadier-general  in  1892  and  major-gen- 
eral in  1897.  He  was  retired  in  the  >'ear  last named. 

WHEATON,  Henry.  American  jurist:  b 
Providence.  R.  L.  27  Nov.  1785;  d  Dorchester. 
Mass.,  11  March  1848.    He  was  graduated  from 

Rhode  Island  College  (now  Brown  Unr 

in   1802,  and  studied  law  at   Poitiers.  '. he  then  took  up  the  practice  of  law 
dence  and  later  served  as  an  editor  km 
tice;    and    in    1816    t>ecame    reporter    : 
United    States    Supreme    Court;    his 
which  were  published  in   12  volumes, 
ceptionally  complete  and  valuable.     In 

was   appointed   charge   d'affaires   to    D being  the  first   regular  diplomatic  agci 
the  llnited  States  to  that  countr\'.  and 
at   Copenhagen  until    1835,   when   he  % 
pointed  Minister  Resident  to  the  court  a 
sia.     Two  years   later  he  was   made 
Plenipotentiary  by  President  Van  Bui 
ofbce  he   retained  until   1846.     His  wk 
work  was  most  successful ;  in  1844  he  i 
a  treaty  with  Germany,  which,  tho       .  . 

Ity  the  United  States  Senate,  ser%'tu  mM 
for  subsequent  treaties.    In  1843  he  v 
a  corresponding  memt>er  of  the  Fr 
tute,  and  in  the  following  year  a  io\% 
ber  of  the  Ro>'al  Academy  of  Science  — 
He  returned  to  the  United  States  in 

most  important  work  is  his  *  Elements  w 
national    l^w,'    pii1)lished   in    1836,    wh 
always  been  regarded  as  a  standard  : 
on    the   subject ;    numerous   editions 
neared  in  the  United  States,  includ 
Lawrence    (1855)    and   one   by   1      i^ 
there  is  also  an  English  edition  «iiti  a 
translation.     His   other   writings   incliM 
gest    of    the    Law    of    Maritime    Capti 
Prizes'    (1815);    'Life   of    WilUam   F 
(1826);    *  History  of   the   Northmen* 
'Histoirc  du  Droit  du  Gens  en  Europe 

la   Paix    de    W'estphalie   jusqu'au    Coi 
Vienne'     (1841),    translated    into    Ei 
1846;  and  *An  Inquiry  into  the  BriliM 
of  a   Right  of   Searcn  of  American  ^ (1W2). 

WHEATON,    Lord.    American    i 
officer:  b.  Pennfield,  Mich.,  15  July  18 
entered  the  Union  army  at  the  outbrcal 
Civil   War  with   rank  as  sergeant  and 
through  the  war,   receiving  promotton 
tain  of  volunteers  in   1862,  major  in  t 
lieutenant-colonel  in  1864.    In  1866  he 
pointed  captain  in  the  regular  army,  « 
sequently  employed  on  frontier  duty,  am 
fdit break  of  the  Spanish- American  War 
he  was  appointed  brigadier-general  of 
tccrs,  was  assigned  to  duty  in  the  Philip 
18W  and  in  1900  received  rank  as  major' 
of  volunteers.     He  was  engaged  in  all 
{tortant  engagements  in  the  Philipp      s. 
1900-02  was  in  command  of  the  deiMi 
North  Luzon  and  the  Northern  Phil 
was  promoted  brigadier,  and  majoa 
the   regular   army    in    1901    and   in    . retired. 

WHRATON,  111.,  cit^,  county-scM 
Page  Count>'.  on  the  Chicago  and  Noi 
cm  Railroad.  25  miles  west  of  Chicasoi 
an  agricultural  and  stock-raising  r       p 
industrial  establishments  conneaeu 
and  dairy  products,  and  ships  »nnui 
erable  hay,   vegetables,   wheaL       ut. 
and  dairy  products.    The  wa       w 
originally  $60,000.    The  city  «!«■  < 
Wheaton  College   ( Congregation^     ). 
school,    opened    in    1874,    public    wid 
schools,   a  public   library  presented  fag 
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Adams,  a  college  library,  two  newspapers  and 
a  bank.     Pop.  3,423. 

WHEATON  COLLEGE,  located  at  Nor- 
ton, Mass.,  w^s  one  of  the  pioneer  schools 

for  the  education  of  women.  It  was  founded 

as  Norton  Female  Seminar>'  by  Judge  Wheaton in  1834  and  organized  by  Mary  Lyon.  The 
school  was  opened  for  students  in  1835  and  in- 

corporated by  an  act  of  the  Genera'  Court  in 
1837.  The  name  was  changed  to  Wheaton 
Female  Seminary  in  1839,  but  the  institution 
wis  commonly  known  as  Wheaton  Seminary 
until  by  an  act  of  the  legislature  of  Massa- 

chusetts in  1912,  the  name  was  changed  to 
Wheaton  College  and  it  was  authorized  to 
grant  deg^rees.  The  school  was  never  coedu- 

cational. Wheaton  College  is  situated  on  a 
slight  elevation  and  in  a  healthful  pine-tree 
region.  The  extensive  grounds  include  more 
than  100  acres  of  land,  diversified  .by  gardens, 
lawns,  hedges,  trees  and  meadows,  containing 
an  athletic  field,  tennis  courts,  basket-ball  stand- 

ards and  other  equipment  for  outdoor  sports. 
The  college  has  20  buildines,  nine  of  which  are 
new  brick  buildings  in  the  colonial  style  of 
architecture  and  six  are  dwelling-houses  just 
outside  the  campus.  The  college  has  an  en- 

dowment of  about  $1,000,000.  Wheaton  recog- 
nizes the  new  intellectual  needs  of  the  home 

without  lessening  the  opportunities  for  those 
who  aim  at  professional  work.  It  is  the  only 
small  separate  college  for  women  in  Massa- 

chusetts. It  allows  for  personal  association, 
especially  between  student  and  teacher,  and  for 
the  development  of  individuality.  It  is  demo- 

cratic in  spirit  and  unsectarian  but  thoroughly 
Christian.  There  are  no  secret  societies.  The 
faculty  is  composed  of  both  men  and  women, 
selected  not  alone  for  their  ability  in  research 
work,  but  primarily  for  their  efficiency  as  teach- 

ers. The  curriculum  is  carefully  planned,  and 
a  matter  of  considerable  importance  is  the 
organization  of  the  studies  of  the  curriculum 
into  a  group  system.  This  affords  a  well- 
rounded  course  of  instruction  for  each  student 
and  at  the  same  time  allows  room  for  the  ex- 

ercise of  individual  taste.  Wheaton  College 
admits  students  on  three  years  of  Latin,  the 
fourth  year  to  be  taken  in  college.  With  this 
exception  all  courses  in  Latin  are  elective. 
College  mathematics  is  also  elective.  Wheaton 
offers  a  limited  number  of  assistantships 
which  yield  various  sums  annually  up  to  $100 
each,  according  to  the  service  rendered. 

WHEATSTONE.  hwet'ston.  Sir  Charles, 
English  physicist:  b.  Gloucester,  February 
1802;  d.  Paris,  19  Oct.  1875.  He  commenced 
business  for  himself  in  London  as  a  maker  of 
musical  instruments  and  in  1823  attracted  the 
attention  of  scientists  by  the  publication  in 

^Thomson's  Annals  of  Philosojphy^  of  a  paper entitled  *New  Experiments  on  Sound.*^  In  1834 
he  was  appointed  professor  of  experimental 

philosophy  in  King's  College,  London,  and  in 
1836  exhibited  at  King's  College  experimients showing  the  velocity  of  electricity.  For  this 
pnrpose  he  used  a  circuit  of  four  miles  of  cop- 

per wire.  These  experiments  suggested  to  him 
the  idea  of  applying  his  apparatus  to  telegraph- 

ing. In  1837  with  W.  F.  Cooke,  he  took  out 
the  first  patent  for  magnetic  telegraph,  but  no 
practical  application  of  this  was  made  till  after 

the  Morse  telegraph  bad  been  operated.  An- 
other subject  that  engs^ed  much  of  his  atten- 

tion was  vision,  on  which  he  published  various 
papers,  among  them  a  memoir  contributed  to 
the  Philosophical  Transactions^  in  1848,  «0n some  Remarkable  and  Hitherto  Unobserved 
Phenomena  of  Binocular  Vision."  He  was 
knighted  in  1868;  was  a  Fellow  of  the  Royal 
Society  from-  the  year  1836,  and  was  also  a 
corresponding  member  of  the  French  Institute 
and  honorary  member  of  the  principal  acad- 

emies of  science  in  Europe.  He  wrote  no  con- 
siderable work,  but  was  the  author  of  numer- 

ous papers  chiefly  contributed  to  the  Philo- 
sophical  Magasine  and  the  Journal  of  the  Royal 
Institution. 

WHEATSTONE'S  BRIDGE,  in  electnc 
ity,  a  well-known  form  of  the  electrical  bridge 
or  balance  for  testing  electrical  resistance.  See 
Elbctwcity. 

WHEDON,  Daniel  Denison,  American 
clergyman,  educator  and  editor:  b.  Onondaga 
County,  N.  Y.,  20  March  1808;  d.  Atlantic 
Highlands,  N.  J.,  8  June  1885.  He  graduated 
from  Hamilton  College  in  1828.  The  following 
year  he  taught  in  Cazenovia  Seminary  an? 
then  was  for  two  years  tutor  in  Hamilton  Col- 

lege. From  1831-45  he  was  professor  of  Greek 
and  Latin  in  Wesleyan  University,  Middleton, 
Conn.  Then,  after  pastorates  at  Pittsfield, 
Mass.,  and  at  Rensselaer,  N.  Y.,  from  1845-52 
he  was  orofessor  of  rhetoric,  logic  and  history 
at  the  University  of  Michigan,  and  resigned 
because  of  his  abolition  sympathies.  He  then 
became  principal  of  a  private  school  and  later 
had  two  brief  pastorates  in  New  York. 
Though  not  a  member  of  the  General  Con- 

ference of  1856  he  was  elected  by  that  body 
editor  of  the  Methodist  Quarterly  Review  and 
book  editor  of  the  Methodist  Episcopal  Church. 
Six  times  he  was  re-elected  by  acclamation  and 
served  for  28  years.  He  was  the  author  of 
^Public  Addresses^  (1833-52);  *A  Commen- 

tary on  the  New  Testament  >  (5  vols.,  1860- 
80;  the  volumes  on  the  Old  Testament  are  by 
other  authors  and  most  of  the  eight  volumes 
appeared  after  his  death)  ;  *  Freedom  of  the 
WilP  (1864) ;  *  Essays,  Reviews  and  Dis- 

courses^ ;  and  *  Statements  Theological  and 
CriticaP  (edited  bv  J.  S.  and  D.  A.  Whedon, 
2  vols.,  1887).  He  was  also  the  author  of 
many  pamphlets  and  articles. 

WHEEL,  Braaldng  on  the,  a  horrible  mode 
of  putting  to  death  by  torture  formerly  in  use 
in  Europe.  The  condemned  criminal  was  first 
fastened  to  two  pieces  of  wood,  in  the  form 

of  a  Saint  Andrew's  cross,  with  his  legs  and 
arms  extended,  and  had  the  bones  of  his  shins 
and  thiols  and  of  the  fore  and  upper  arms 
broken  oy  blows  with  a  bar  of  iron.  After 
that  lie  was  attached  to  a  small  carriage  wheel 
balanced  on  a  stake,  and  allowed  to  suffer  in 
this  position  till  he  died,  sometimes  several 
days  after  the  breaking  of  his  limbs.  Later  the 
punishment  was  so  far  mitigated  that  the  crim- 
mal  was  put  to  death  by  a  final  blow  on  the 
breast,  spine  or  neck  before  being  exposed  on 
the  wheel,  and  sometimes  he  was  strangled 
before  even  the  breaking  of  his  limbs  took 
place.  This  torture  was  last  used  in  Prussia 
about  1811. 
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WMBEL,  The,   »  popular   nunc   for  the      the  part  to  which  that  motion  i>  t 
hio-clc  or  the  bicycle  trade  when  at  the  height      the  driver  is  termed  ihe  "follower,      n  • 
of  itt  prosperity,  about  190a  mechanism    consists   of    a    teriet   of    ii 

WHBKL  AND  AXLB.  otie  of  ihe  me-  nientary  combinations  the 
 moti  I 

ehanical  powers  consisting  of  a  wheel  mounted  niitted  to  each  piece  from  the  (h..^ 
on  an  axle,  with  a  rope  or  cord  wound  a  few 
times  around  a  groove  in  the  wheel  and  another 
rope  or  cord  turned  around  the  axle.  The 
wheel  havinfc  the  larger  diameter,  a  small 
power  applied  ai  its  circumference  will  balance 
a  larger  resistance  or  force  on  the  cord  around 
the  axle,  the  gain  in  power  being  proportioned 
to  the  respective  diamelerj  of  the  wheel  and  the 
anle.     The  common   winch,    the   windlass,   the    

capstan  and  the  treadmill  are  so  many  appli-  jJ  (  /  /     \  \  \  f 

cations  of   ihc   wheel   and   axle;   and  the  same  "^   '  1/11  1  i 
principle  ma^  he  adapted  to  a  train  of  wheel- 
work  wherem  motion  is  regulated  and  power 
acquired, 

WHBEL-BUO,  any  of  several  spedci  of 
conenose   (i.v. ). 

WHEEL-GEARING,  a  general  term  ap- 
plicable to  all  fiirnu  of  mechanical  devices  By 

which  motion  is  transmitted  hy  means  of 
toothed  or  cog  wheels.    The  different  parts  of 

preceding  it,  and  so  on   throughout   the 
series:  therefore,  in  order  to  ascertain  Ihk 

tion  of  a  complete  machine,  the  'velocity  is 
and  the  "directional  relation*  of  each  c 
tion  of  ihe  series  has  to  be  determined     • 
factors  depend  upon  the  mechanical  conni 

each  other      nf  the  two  parts,  forming  the  combinatioii, 

by  means  oi  an  'inter-      are  absolutuy  independent  of  the  true  veloe 
mediate  connector*;  in  inc  tatter  case  the  mo-      or  directions  of   the  parts  themselves,  i 
lion  of  the  connecting  part  being  usually  of  no      may  or  may  not  be  liable  to  continual  variki 

For  example,  in  two  circular  wheels,  ia 

a  machine  may 

t» 

Stew  Ooring. 

imporunce   since   (he   desired   object   is   simply  with  each  other,  and  rotating  ue 
the   proper   relative   motion    of    the    two   pans  the  velocity  ratio  is  cotutant     Ii 
ibus  connected.    In  elementary  combinations  of  of  one  is  twice  that  of  the  Other, 
either  kind,  the  part  receiving  the  motion  from  velocity  of  the  larger  will  be 

the  source  of  power  is  termed  the  'driver*  and  the  smaller,  but  during  any  " 
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(thalsoevcr  since  the  length  of  the  respective 
radii  of  the  wheels  remains  unchanged,  the 
velocity  ratio  at  any  instant  is  the  same.  As  to 
the  directional   relation,  if  the  wheels  are  in 
internal  contact,  they  will  rotate  in  the  same 
direction,  and  if  in  external  contact,  in  opposite 
directions;  but  in  both  cases  the  directional  re- 
htions  will  remain  unchanged  regardless  of  any 
change  of  the  absolute  direction  of  the  driver. 
On  the  other  hand,  if  the  wheels  are  elliptical, 
while  the  directional  relation  will  renuin  con- 

stant, the  velocity  ratio  will  be  subject  to  varia- 
tion according  to  varying  lengths  of  the  contact 

radii.  All  elementary  combinations  may  be  di- 

«ded  into  four  classes  —  rolling  conlacl,  sliding 
contact,  link  work  and  wrapping  connections. 
The  first  two  are  direct  methods,  while  the  two 
last  named  communicate  the  motion  through  in- 

termediate connectors. 

The  theoretical  forms  required  to  transmit 
motion  by  roiling  contact  are  cylinders,  cones 
and  hyperboloids  of  revolution.  In  the  various 

forms  of  'friction  gearing,"  employed  lo  drive 
light  [trachiner>[,  the  rolling  pieces  are  made  of 
different  materials,  one  of  wood  and  the  other 
of  iron,  or  one  of  ihcm  is  covered  wilh  leather 
or  rubber,  and  the  necessary  amount  of  adhesive 
contact  is  secured  by  adjusting  the  bearings  of 
the  pieces  or  by  the  application  of  weights  or 
springs.  It  is  impossible  to  transmit  motion 
against  any  considerable  amount  of  resistance 
by  means  of  smooth  surfaces,  and  toothed  gears 
are,  therefore,  generally  employed  and  may  be 
conveniently  divided  into  five  classes,  according 
1()  the  form  of  the  pitch  or  contact  surfaces  of 
the  equivalent  toothed  wheels,  and  designated 

as  "spur*  gears,  'bevel*  gears,  "skew*  gears, 
•screw"  or  "worm"  gears   and  "face"  gears. 

In  spur  gearing,  the  wheels  act  upon  each 
other  in  the  same  plane;  the  pitch  surfaces  arc 
cylinders  and  the  teeth  engage  along  straight 
lines  parallel  to  the  sides  of  the  cylinders.  If 
one  is  considerably  smaller  than  the  other  it 

is  usually  termed  the  'pinion,*  while  the  larger 
is  commonly  known  as  the  "wheel."  When  the 
teeth  are  formed  on  the  inner  side  of  the  wheel, 
or  convergent  to  its  centre,  it  is  called  an  in- 

ternal wheel.  Wheels  in  exlemal  contact  rotate 
in  opposite  directions,  but  wheels  in  internal 
contact  rotate  in  the  same  direction.  As  the 

diameter  of  the  pitch  circle  of  a  'wheel*  is  in- 
creased its  curvature  decreases  and  finally  be- 

comes a  straight  line  and  results  in  a  'rack 
and  pinion"  combination. 

In  bevel  gearing  the  wheels  act  Upon  each 
other  at  an  angle;  the  pitch  surfaces  are  cones 
and  the  teeth  engage  along  straight  hnes  which 
pass  through  the  common  vertex  of  the  two 
cones.  When  the  angle  of  contact  is  equal  to 

4£  degrees  they  are  called  'mitre  gears."  In 
skew  gearing  the  axles  are  neither  parallel  nor 

■ntersectii^,  the  pitch  surfaces  are  hj'perbo- 
loids  of  revolution,  and  the  teeth  engage  in 
lines  approximating  to  the  general  direction  of 
the  common  element  of  the  hyperboloids. 
Owing  to  the  diRicuIty  of  constructing  the  teeth, 
this  class  of  gearing  is  not  much  used,  and 
where  t&e  conditions  require  their  application, 

pairs     of     cone     wheels     ate     generally 

In  its  practical  form  it  is  known  as  *endlet5 
screw*  or  'worm  gear*  and  is  commonly  em- 

ployed to  convert  ratnd  into  slow  motion.  The 
mounting  of  the  screw  prevents  any  other 
motion  except  that  of  rotation,  so  that  at  each 
complete  turn  of  the  screw  a  tooth  of  the  en- 

gaging wheel  passes  across  the  line  of  centres, 
and  there  being  no  limit  to  this  action,  the 
wheel  continues  to  rotate  so  long  as  the  screw 
is  turned  around  its  axis. 

In  screw  gearing  the  axles  of  the  cylinders 
are  neither  parallel  nor  intersecting,  and  the 
pitch  surfaces  are  in  contact  only  at  one  point. 

(at  Bitsnu]  Contact. 
w)  Intem*l  Coouct  (annular). 
(t)  Rack  and  Pinion. 

In  face  gearing,  the  teeth  consist  of  pins 
arranged  in  a  circle  and  fastened  to  a  flat  cir- 

cular plate  attached  to  an  axis.  The  wheels  act 
at  right  angles  to  each  other  and  the  points  of 
contact  are  situated  only  upon  the  surfaces  of 
the  pins.  Prior  to  the  introduction  of  bevel 
gears,  it  was  the  method  usually  employed  to 
transmit  motion  between  axes  that  were  not 
parallel,  but  at  the  present  time  it  is  almoit 
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exclusively  used  in  connection  with  modem  mill 
machincr)'. 

There  are  a  prcat  many  other  forms  of  gear- 
\ng  which  are  adapted  for  various  purposes.  Of 
them  the  steppea,  twisted,  spiral  and  differ- 

ential Rcarinfi:  arc  the  most  important.  (For 
description  of  differential  f^earing  see  Auto- 

mobile). The  particular  advantage  of  the  last- 
named  over  ordinary  spur  gearing  is  the  slight 
friction  and  the  consequent  lack  of  wear  of  the 
teeth.  Bevel  gears  of  this  type  have  been  used 
with  great  advantage  in  mowmg  machines.  By 

the  substitution  of  epic>'cloidal  and  hypocy- cloidal  curves  and  involutes  for  the  circular 

arcs  in  the  forms  of  the  teeth,  the  rolling  con- 
tact action  of  the  circles,  in  its  relation  to  the 

production  of  a  constant  velocity  ratio,  is  re- 
placed exactly  by  a  sliding  contact  action.  The 

teeth  of  all  gear  wheels  are  designed  upon  the 
principles  of  these  curves,  so  that  when  run- 

ning together  their  action  is  smooth  and  free 
from  vibration  and  shock. 

Bibliocraphy.—  For  specific  information  rel- 
ative to  tne  application  and  design  of  gearing 

consult  Rankine.  *  Machinery  and  Millwork' ; 
Grant,  *Tceth  of  Gears*;  Kent,  ̂ Mechanical 
Engineer's  Pocket  Book*  (1903) ;  and  Stahl  and 
Woods,  *  Elementary  Mechanism*  (1903). 
WHEEL  WINDOW,  in  architecture,  a 

circular  window  with  radiating  mullions  resem- 
bling the  spokes  of  a  wheel. 

WHEELER,  hwe'ler,  Andrew  Carpenter, American  journalist  and  author:  b.  New  York, 
4  Julv  1835:  d.  Monsev,  Rockland  County,  N.  Y., 

10  March  1903.  He  began  ne^'spaper  work  on the  New  York  Times,  and  later  became  city 
editor  of  the  Milwaukee  (Wis.)  Sentinel.  Soon 
after  the  outbreak  of  the  Civil  War,  he  went 
with  the  Federal  army  as  correspondent  for 
several  eastern  and  western  papers ;  and  after- 

ward, following  two  years  oi  incidental  writing 
for  the  Chicago  press,  joined  the  New  York 
Leader  staff,  then  numbering  many  prominent 
names.  For  a  time  he  wrote  for  the  Leader 

dramatic  critiques  over  the  signature  "Trin- 
culo."  Then  he  became  dramatic  and  mu- 

sical critic  of  the  Wor/rf,  and  began  writing  the 
articles  signed  'Xym  Crinkle .•  Later  still  he 
was  on  the  staff  of  the  Sun.  As  "Nj-m  Crinkle** 
be  published  *The  Chronicles  of  Milwaukee^ 
( 1861 )  :  *The  Tohec  Cup* ;  <The  Primrose  Path 
of  Dalliance.*  *The  Iron  Trail,*  and  other 
books.  Latterly,  having  withdrawn  from  jour- 

nalistic work,  he  T)nblished  under  the  new 

pseudonym  "J.  P.  Mowbray*  (or  J.  P.  M.),  two 
scries  of  essays  and  two  books  of  fiction —  *A 
Journey  to  Xature*  (190!)  ;  'The  Making  of  a 
(  ountry  Hnme*  (1*XU);  'Tangled  Up  in 
Hnilah'  (1002),  and  'The  Conquenng  of  Kate» 
(1*^)3).  His  authorship  of  these  later  works 
was  not  known  until  after  his  death. 

WHEELER,  Arthur  Oliver,  Canadian 
t<)pograi)ber :  b.  near  Kilkenny,  Ireland,  1860. 
He  was  educated  at  Ballinasloe  and  Dulwich 
colleges  and  in  1876  became  a  government  land 
surveyor  in  Cana<la.  He  was  later  appointed 
Dominion  topographer,  and  made  irrigation  and 
phototopographical  surveys  of  Alberta  near  the 
Alaskan  iKiundary.  He  also  explored  and  sur- 

veyed the  territory  now  known  as  Mount  Rob- 
son  Park.  He  is  an  enthusiastic  mountain 
climber  and  has  scaled  most  of  the  peaks  of 
the   Canadian   Rockies.     He  was  one  of   the 

organizers  of  the  Canadian  Alpine  Qt 
was  its  president  in  190f>-10.  He  edit 
Canadian  Alpine  Journal  in  1906-13; 
author  of  <The  Selkirk  Range*  (19Q3 
joint  author  of  ̂ The  Selkirks:  a  Gtti 
Mountain  Pilgrims*  (1911). 

WHEELER,  Benjmniin  Ide,  Americ 

lege  president:  b.  Randolph,  Mass.,  15  Ju' He  was  graduated  from  Brown  Univei 
1875,  and  aften^-ard  studied  for  four  v 
Germany,   traveling  also   in   Greece,     r 
subsequently  engaged  as  an  instructor  at 
Harvard   and   romell,   and   in    1885 

pointed  professor  of  philoIog>'  at  the  la^r 
university,  receiving  the  chair  of  Greek  i 
In  18%  he  accepted  the  directorship 
American  School  of  Classical  Studies,  at  < 
Greece,  and  since  1899  has  been  presii 
the  University  of  California.     He  was 
of  the  department  of  philology  in  Jo 
H Universal    Cyclopaedia*    and    m    Maa 
*Dictionar>'  of  Philosophv  and  Psychol 
has  written  *The  (ircek-Psoun  Accent 
^\nalog>'  and  the  Scope  of  its  Influence 
guagc'  (1887) :  ̂Introduction  to  the  Hia 
Language,*  joint  author  (1890):  *Orgaj 
of    Higher    Education    in    the    United 
(1896)  :  <Life  of  Alexander  the  Great*  ( 
^Unterrichte   und   Demokratie   in    An 

(1910).  etc. 
WHEELER,   Clmade   U  Ameri. 

sician  and  editor:  b.  Montreal,  5  Maiwi 
d.  Brooklyn,  30  Dec.  1916.    He  was  gnuk 
Laval    UniversiU',    Quebec,    and    then 
medicine  at  McCxiil  University  in  Montrc 
engaged  in  the  practice  of  medicine  at  E 
ton,  Vt..  and  then  came  to  New  York 
where  he  served  on  the  staff  of  the  Ma 
Eye   and   Ear    Hospital.     In    1902   he 
assistant    editor    of    the    New    York    1 
Journal,  succeeding    Dr.    Frank   P.    Fo 
editor  in  1909.     His  publications  includ 
brilliant  discussions  of  medical  topics. 

WHEELER,  Henry  Lord,  Americai 
ist:   b.   Chicago.   111.,   14  Sept    1867.     I 
graduated  at  Yale  University  in  1890  ai 
his   Ph.D   there  in    1893,   later   spec 
chemistry  at  the  universities  of   Qai^^ 
Leipzig.    Since  1908  he  has  been  proK 
chemistry  at  Yale  University.    He  was 
to  the  National  Academy  of  Sciences 
Author  of  many  papers  dealing  with 
chemistry,  which  have  usually  appeared 
American  Chemical  Journal  and  in  the 
()/  the  American  Chemical  Society. 

WHEELER,    James    RinalL    I 
archarologist :  b.  Burlington,  VL,  15  Fta 
d.  New  York,  8  Feb.  1918.    He  wa- 
at  the  University  of  Vermont  in  18 
reived  the  degree  of  Ph.D.  from  Hkrvk: 
versity  in  1885.    He  went  to  Greece  d 
summer  while  taking  courses  at  Harvi 
from  18R2  to  1883  attended  the  America" 
in   Athens.     In    1885-86  he  attended 
versities  of   Berlin  and   Bonn,  Ge 
his   return  to  America  he  became  • 
Johns  Hopkins  Universitv  and  in       ju 
instnictor    in    Greek    and    Latin    Iki 
Harvard.     From  1889  to  1895  he  wa- 
of   Gretk   in   the   University  of   Ve 
which  his  father  had  been  pr      lenL 
he  was  elected  secretary  of  the 
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of  Gassical  Studies  at  Athens  and  after  1901 

he  served  as  chairman  of  the  managinp^  com- 
mittee. In  1895  he  came  to  Columbia  Umversity 

as  professor  of  Greek,  servine  in  that  capacity 
until  1906,  when  he  succeeded  to  the  chair  of 
archaeology  and  Greek  art  From  1906  until  1911 
he  was  acting  dean  and  dean  of  the  Columbia 
College  of  Fine  Arts.  During  those  years  he 
was  also  associate  editor  of  the  American  Jour- 
nai  of  Arch<Pology.  With  Prof.  Harold  Fowler, 
he  was  joint-author  of  ̂ A  Handbook  of  Greek 
Archaeology,*  and  contributed  various  articles 
on  archaeology  and  philology  to  professional 
periodicals. 
WHEELER,  Joseph,  American  soldier  and 

statesman:  b.  Augusta,  Ga.,  10  Sept.  1836;  d. 
Brooklyn,  N.  Y.,  25  Jan.  1906.  He  was 
graduated  from  the  United  States  Military 
Academy  in  1859;  served  in  several  scouting 
expeditions  against  Indians  in  Kansas  and  New 
Mexico;  in  February  1861,  resigned  his  com- 

mission, and  in  April  following  was  made  a  first 
lieutenant  of  artillery  in  the  army  of  the  Con- 

federate States.  In  September,  he  became 
colonel  of  the  19th  Alabama  infantry.  He  com- 

manded a  brigade  at  Shiloh  (6-7  April  1862), 
distinguished  himself  by  his  services,  and  was 
selected  to  command  the  rear  guard  when,  at 

the  end  of  the  second  day's  fighting,  the  Confed- erates retired  from  the  field.  By  reason  of  his 
success  as  commander  of  the  rear  guard  when 
the  Confederates  withdrew  from  before  Hal- 

leck's  army  (30  May  1862),  and  his  equally  suc- cessful command  of  the  salient  outpost  at 
Corinth,  led  to  his  appointment  as  head  of  the 
cavalry  of  Bragg^s  army.  As  such  he  led  the 
advance  in  every  forward  movement  of  the 
forces  and  commanded  the  rear  guard  with  the 

exception  of  Hood's  Nashville  campaign  (winter of  1864).  In  August  and  September  1862  he 

led  Bragg's  advance  into  Kentucky,  and  de- 
tained Buell  until  Bragg  had  captured  Mum- 

fordsville,  with  cannon,  munitions  and  supplies. 
At  Perr3rville  (see  Perryville.  Battle  of,  and 
The  Kentucky  Campaign  of  1862),  8  Oct.  1862, 
Wheeler  commanded  the  cavalry  and  displayed 
Srcat  energy  and  skill.  He  led  a  brilliant  charge 
and  captured  a  battery.  Ordered  to  cover  the 

retreat  of  Bragg's  army,  he  made  possible  that 
general's  successful  escape,  with  large  supply trains,  to  Cumberland  Gap.  Rosecrans  on  25 
December  moved  forward  to  attack  Bragg  be- 

fore Murfreesboro.  Wheeler  skilfully  retarded 

Rosecran's  advance,  and  during  the  battle  (31 
Dec.  1862  to  3  Jan.  1863)  (see  Stone  River,  or 

Murfreesboro)  was,  in  the  words  of  Bragg's 
ofiidal  report,^pre-eminently  distinguished.^  He 
was  commissioned  major-general  in  January 
1863,  and  in  June  and  July  took  a  prominent  part 

i&  the  battles  attending  Bragg's  retreat  to  Chat- 
tanooga. At  Chickamauga  (19-20  September) 

he  deleated  the  right  flank  of  Rosecrans'  army 
(20  September),  penetrated  to  the  rear,  and  de- 

feated Watkins  in  a  severe  combat.  On  20 
September  he  crossed  the  Tennessee  and  cap- 

tured substantially  all  of  Rosecrans'  ordnance 
and  suppler  trains.  He  fought  in  the  Knoxville 
campaign  in  November,  and  on  the  27th  with 
ClebumCL  defeated  Hooker  at  Rin^old  (jap. 
During  tne  spring  of  1864  he  aided  m  opposing 
Sherman's  advance  from  Dalton  to  Atlanta,  com- 

manding the  cavalry  of  the  Confederate  right 
wii^,  tmder  Johnston  and  Hood.    He  fought 

almost  daily,  his  force  frequently  being  dis- 
mounted. On  28-31  July  he  defeated  a  Federal 

raiding  force  under  (jenerals  Stoneman,  Garrard 
and  McCook,  capturing  many  prisoners  and  all 
the  transportation  and  artillery.  On  10  Aug. 
1864  he  was  again  in  the  rear  of  Sherman  s 
army,  capturing  supplies,  burning  bridges  and 
destroying  railways.  He  went  as  far  as  the 
Kentucky  line  in  eastern  Tennessee,  and  then 
proceeded  to  northern  Alabama.  It  was  impos- 

sible, however,  to  arrest  Sherman's  advance  or destroy  his  communications.  WTieeler  was  then 

sent  in  advance  of  Sherman's  army,  keeping  the 
Confederate  government  and  commanders  ad- 

vised of  the  enemy's  movements  and  preventing 
foraging  parties  from  leaving  the  main  force. 
He  3ius  restricted  the  spoliation  of  (Georgia  to 
a  comparatively  narrow  area.  He  defended 
Macon,  Augusta  and  Savannah,  and  defeated 
Kilpatrick  at  Aiken  and  Johnsonville.  During 
the  operations  in  North  Carolina  in  1865,  he  dis- 

tinguished himself  at  Bentonville  (19-21  March) 
by  opening  an  avenue  for  Johnston's  retreat. 
He  was  promoted  lieutenant-general  on  28  Feb- 

ruary, and  commanded  Johnston's  cavalry  until the  surrender  of  the  Confederate  armies.  Sub- 
sequent to  the  war  he  studied  law,  and  followed 

that  profession  and  the  occupation  of  a  planter 
until  1880,  when  he  was  elected  a  Democratic 
representative  in  the  47th  Congress.  He  was 

unseated  by  W.  M.  Lowe  in  1882,  but  on  Lowe's 
death  not  long  after  was  re-elected,  and  in  1884 
was  returned  to  the  49th.  He  was  continually 
re-elected,  and  was  serving  at  the  outbreak  of 
the  Spanish-American  War.  In  April  1898  he 
volunteered  for  duty,  and  on  4  May  1898  was 
commissioned  major-general  of  United  States 
volunteers.  On  14  May  he  was  assigned  to 
command  the  cavalry  division.  United  States 
army,  about  to  leave  for  the  invasion  of 
Cuba.  He  planned,  and  commanded  in,  the  bat- 

tle of  Las  (kiasimas,  24  June  1898,  and  partici- 
pated in  the  baule  of  San  Juan,  1-2  July  1898. 

He  commanded  the  cavalry  division  of  the  Fifth 
corps  in  Cuba  from  22  June  to  the  surrender  at 
Santiago,  17  July.  Subsequently  he  was  in  com^ 
mand  of  the  troops  at  Montauk  Point,  L.  I.,  and 
from  7  Octol)er  to  3  December  was  in  command 
of  the  Fourth  army  corps  at  Huntsville,  Ala, 
From  August  1899  to  January  19(X)  he  com- 

manded the  First  brigade,  Second  division, 

Eighth  corj^  in  Luzon,  Philippine  Islands.  On 
16  June  19Q0  he  was  commissioned  brigadier- 
general.  United  States  army,  and  in  June-Sc^ tember  commanded  the  Department  of  the 
Lakes.  On  10  September  he  retired  from  the 
service.  His  publications  include  ̂ Account  of 
the  Kentucky  Campaign >  (1862) ;  ̂History  of 
the  Santiago  C^mpai^^  (1898)  ;  a  ̂ History  of 
Cuba^  (1899),  and  eight  volumes  of  Congres- 

sional speeches  (1883-%). 

WHBBLBR^  Nathaniel,  American  inventor: 
b.  Watertown,  Conn-  7  Sept.  1820;  d.  Bridge- 

port, Conn.,  31  Dec.  1893.  He  was  engaged  with 
his  father  in  the  manufacture  of  carriages,  but 
about  1848  joined  Allan  B  Wilson  in  manufac- 

turing sewing  machines.  In  1852,  on  the  estab- 
lishment of  the  Wheeler  and  Wilson  Manufac- 

turing; Company,  he  became  its  president,  and 
bv  his  practical  knowledge  of  machinery  and 
ability  as  an  organizer  soon  built  up  what  was 
then  the  largest  sewing  machine  factory  in  the 
world.    Subsequently  he  served  for  six  sessions 
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in  the  Connecticut  legislature ;  and  invented  and 
patented  many  improvements  in  sewing  ma- 

chines, railway  cars,  wood-finishing  processes, 
etc. 

WHEELER,  Wayne  BidweU.  American 
temperance  worker :  b.  Brookfield,  Ohio,  10  Nov. 
186Q.  He  was  graduated  at  Oberlin  College  in 
1894  and  took  his  degree  in  law  at  the  Western 
Rcser\c  University  in  1898.  He  became  field 
secretary  of  the  Ohio  Anti-Saloon  League  in 
1898,  and  superintendent  of  that  organization  in 
1902.  He  later  served  on  the  executive  com- 

mittee of  the  national  organization. 
WHEELER,  Willimm  Adolphat.  American 

lexicographer:  h.  Leicester,  Mass.,  14  Nov.  1833; 
d.  Koxbur>-,  Mass..  28  Oct.  1874.  He  was  grad- 

uated from  Bowdoin  in  1853,  was  engaged  in 
teaching  for  several  years,  and  subsequently 
assisted  Joseph  E.  Worcester  (q.v.)  in  the  prep- 

aration of  his  M)ictionary'  (1856-59).  He  was 
afterward  occupied  with  the  revised  edition  of 

Webster's  *I^ciionary*  (1864)  for  which  he 
compiled  <  Explanatory  and  Pronouncing  Vocab- 

ulary of  the  Names  of  Noted  Fictitious  Persons 
and  Places,  including  Familiar  Pseudomins, 
Surnames,  etc.,'  which  was  issued  separately  in 
1863.  In  1867  he  was  appointed  assistant  super, 
intendent  of  the  Boston  Public  Library.  He 
left  unfinished  an  encyclopedia  of  Shakespearean 
literature  and  an  index  to  anonxmous  literature 

entitled  <Who  Wrote  It?  >  I'he  latter,  com- pleted by  C.  G.  Wheeler,  was  published  in  1881. 

Hr  edited  Hole's  ̂   Brief  Biographical  Diction- 
ar>»  (1866);  a  <Dickens  Diciionarv>  (1873); 
and  also  ̂ Familiar  Allusions'  (1882). 
WHEELER,  William  Altnon,  American 

legislator:  b.  Malone,  N.  Y.,  30  June  1819;  d. 
there,  4  June  1887.  He  was  educated  at  the 
University  of  Vermont  and  was  admitted  to  the 
bar  in  1845.  He  was  United  States  district  at- 

torney of  Franklin  County  in  1847-49  and  in 
1849  was  elected  as  a  Whig  to  the  State  assem- 

bly, but  in  1856  he  joined  the  ranks  of  the  then 
newly-organized  Republican  party.  He  was  a 
member  of  the  New  York  assembly  in  1858-59; 
in  1860  was  elected  to  Congress;  in  1867  was 
president  of  the  State  Constitutional  Convention; 
was  re-elected  to  Congress  1869  and  served  until 
1877,  taking  a  prominent  part  in  the  adjustment 
of  Southern  affairs  under  the  Reconstruction 
Act  and  settling  the  political  difficulties  in 

Louisiana  t»y  the  well-known  "Wheeler  Compro- 
mise.* He  was  Vice-President  of  the  United 

States  under  Hayes  in  1877-81. 

WHEELING,  hwe'lTng.  W.  Va..  city,  county- scat  of  Ohii)  County,  on  the  east  bank  of  the 
Ohio  River,  in  the  northern  pan-handle  and 
ii)  the  «^amc  latitude  as  Philadelphia,  60  miles 
''outhwcst  of  Pittsburgh.  It  is  on  the  Balti- 

more and  Ohio  Railroad,  and  its  branch  lines; 
the  Pennsylvania  System;  the  Wheeling  and 
Lake  Frie  Railroad  of  the  Wabash  System; 
the  Ohio  River  and  Western  Railroad  and  the 

V\'heeling  Terminal  Railway,  a  belt  line  con- 
necting all  the  roads.  It  is  the  lar((est  and 

most  important  city  in  West  Virginia.  The 
land  area  is  2.050  acres  and  it  has  an  elevation 
of  660  feet  above  sea-level.  Part  of  the  city, 
a  beautiful  residential  section,  is  on  Wheeling 
Island,  which  is  over  a  mile  long  and  contains 
400  acres.  A  historic  suspension  bridge  con- 

nects the  island  (the  Seventh  Ward)  with  the 

main   part   of   the   city,   and   two   o 
bridges  span  the  west  channel  of  the  !• 
the  island  to  the  Ohio  side.     Eighty  •» 
trolley  lines  in  \\lieeling  and  suDunis 

S>pu]ation  of  75,000  in  West  Virp^nia, 
hio  and  western  Pennsylvania  m  con 

with  the  city  as  a  commercial  centre, 
steamrer  connections  with  the  Ohio  and 
wha  river  points  and  commands  a  la 
trade.    Among  the  features  of  interes.  i 
courthouse  and  cit>'  hall  combined   (fc 
the  State  Capitol),  the  new  govemmeni 
ing,  the  site  of  old  Fort  Henry,  the  Heni 
monument.  Wheeling  and  Mozart  parks. 
Catholic  cathedral,  Elks  Home,  Y.   M, 
and  Y.  W.  C.  A.  buildings,  Maiket  audi 
Board  of  Trade  building,  the  high  schc 
the  Home  for  the  Aged.    The  excellent 
portation  facilities  of  the  citv,  the  large 
of  natural  gas  pined  from  West  Virgil 
Pennsylvania  fields,  the  extensive  coal  fi 
the  vicinity  and  the  abundance  of  raw  a 
nearby  have  served  to  make  Wheeling 
portant  manufacturing  city.     In  1918  W 
had    over    200    manufacturing    establisi 
capitalized  at  $40,000,000,  in  which  we 
ployed  18,000  persons,  receiving  anni 
of  $24,000,000.    The  yearly  cost  of  ran. 
used  was  $38,000,000  and  the  finished  v 
were  valued  at  $75,000,000.    The  chief 
factures  are  iron  and  steel  products,  | 

glass,  tobacco,  leather,  lumber  products,  ' and   carriages.     There   are   also   print 
tanneries,  packing-houses,  canning  facto 
national  reputation  and  the  largest  prof 
remedy  company  in  the  world. 

Wlieeling   has   42   churches,   embrac 
denominations.     It  is  the  seat  of  the 
Catholic  diocese  of  Wheeling.    Besides 
em    public    school    system,    including    i 
school,  opened  in   1897,   there  are   the 
Institute,  Mount  de  Chantal  Academy  ( 
Catholic),  two  business  collets,  several 
schools  and  a  public  librar>'  with  40,000  v 
Bethany  College  and  the  West   Libert] 
Normal  School  are  located  a  few  miles 
north.     There  are  in  all  51  schools,  va 
$3,000,000.     The  city  has  the  North  W 
and  City  hospitals,  two  private  hospita 
eral  orphanages,  a  day  nursery  and  hoE 
the  aged  and  friendless.     There  are  1^ 
with   total   clearings    in    1918   of   f20fi 
four  clubs  occupving  their  own  bui] 
theatres.    16   banks,    four   daily   nc\ 
flourishing  Y.   M.   C.   A.,  with  a  Cwmi 
building,  an  active  chamber  of  comraei 
numerous    secret    and    fraternal    of] 
The  commission  form  of  govemtneni  wi 
effect  in  1*>17.    The  waterworks  cost  f 
and  arc  maintained  at  a  cost  of  $100,C 

ally.    The  city's  annual  budget  is  about The  assessed  valuation  of   real  estate  > 
782,200.    There  are  30.20  miles  of  pav< 
and  20.25  miles  of  paved  alleys,  ano 
miles    of    macadamized    and    graded 
Wheeling  was  one  of  the^  first  towns  I 
on   the  Ohio   River  and  is   supposed  t 
derived   its  name   from   the  WTieeli 
andering  character  of   Wheeling  C 
first  settlement  was  made  in  1769  h^ 
Zane.     In  1774  a  stockade  fort  —  Fort 
named  in  honor  of  Patrick  Henry  —  ̂  
here  as  a  defense  against  the  Ind 
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Sq>t.  1777  this  fort  was  attacked  by  an  Indian 
force  of  300,  who  were  repulsed,  but  15  of  the 
settlers  were  killed.  In  1781  another  attack  was 
made.  On  11  Sept.  1782  the  fort  was  again 
besieged  by  a  force  of  40  British  soldiers  and 
260  Indians,  who  continued  the  attack  for  two 
days,  but  were  forced  to  abandon  the  fight. 
In  1769  the  town  was  laid  out  by  Colonel  Zane 
and  in  1795  was  incorporated.  In  1836  it  was 
chartered  as  a  city  and  became  widely  known 
as  an  important  trading  post  on  the  great  Na- 

tional Road  and  the  Ohio  River.  In  1861 

Wheeling  was  made  the  capital  of  the  ̂ restored 
government  of  Virginia*  by  the  people  of 
Virginia  opposed  to  secession.  It  was  the  State 
capital  from  1863  to  1870  and  again  from  1875 
to  1885.    Pop.  47,000. 

H.  P.  Corcoran, 
Assistant  Manager,  Wheeling  Chamber  of  Conp- 

merce, 

WHEELING  AND  LAKE  ERIE  RAIL- 
WAY, The.  Corporate  name  of  a  transporta- 

tion company  organized  14  Dec.  1916  in  Ohio 
as  successor  to  the  Wheeling  and  Lake  Erie 
Railroad  Company,  whose  property  was  sold 
under  foreclosure  on  30  Oct.  1916,  and  pur- 

chased on  behalf  of  the  bondholders  in  accord- 
ance with  the  plan  of  reorganization  of  20  Sept. 

1916.  The  lines  owned  by  the  company  are  as 
follows:  Mam  line,  Toledo  to  Terminal  Junc- 

tion, OhiO;  210.05  miles ;  main  line :  Cleveland 
to  Zanesville,  Ohio,  144.20  miles;  Aetnaville 
Extension:  Terminal  Junction  to  Aetnaville, 
2.75  miles;  Huron  Branch:  Huron  Junction  to 
Huron,  Ohio,  12.80  miles ;  Steubenville  Branch : 
Warrenton  to  Steubenville,  Ohio,  13.65  miles; 
Sherrodsville  Branch:  Canton  to  Sherrodsville, 
45.47  miles;  Massillon  Branch:  Orrville  Junc- 

tion to  Run  Junction,  22.09  miles.  Lines  oper- 
ated: Chagrin  Falls  Branch:  Falls  Junction  to 

Chagrin  Falls,  8.19  miles;  leased  line:  Adena 
Railroad:  Adena  to  Saint  Clairsville  Junction, 
Ohio,  20.93  miles;  trackage  rights:  Cleveland, 
Cincinnati,  Chicago  and  Saint  Louis  Railroad 
from  Linndale  to  Wellington,  32  miles,  making 
a  ̂ and  total  of  512.13  miles.  In  1917  the 
equipment  comprised  205  locomotives,  79  pas- 

senger cars,  893  box-freight  cars,  80  stock  cars, 
7,291  coal  cars,  126  flat  cars  and  535  service 
cars.  The  railroad  moved  in  the  same  year 
14,218^970  tons  of  revenue  freighL  of  which 
62  per  cent  came  from  mines,  27.62  per  cent 
were  manufactures  and  2.05  per  cent  agricul- 

tural products.  The  average  naul  per  ton  was 
106.5  miles  and  the  average  rate  per  ton  per 
mile  was  0.623  cents.  The  system  carried 
1,^,885  passengers  in  1917,  at  an  average  rate 
per  passenger  per  mile  of  1.65  cents.  The  total 
operating  revenue  was  $11,028,904^  the  total 
operating  expenses  $7,378,212,  leavmg  the  net 
revenue  from  operations  $3,650,692.  The  net 
income  was  $1,113,895. 

WHBBLOCK,  hwe'lok,  Eleazar,  Amencan dtTgyman:  b.  Windham,  Conn.,  22  April  1711; 
d.  Mnovcr  N.  H.,  24  April  1779.  He  was  grad- 

uated at  Yale  in  1733,  and  from  1735  to  1770 

was  pastor  of  the  Second  Congregational  So- 
ciety m  Lebanon,  near  Columbia,  Conn.  In  1754 

he  opened  a  missionary  school  for  Indians, 
known  from  Joshua  Moor,  who  gave  for  its  use 

a  building  and  two  acres  of  p^round,  as  Moor's Indian  Oiarity  School.  This  he  removed  in 
August  1770  to  Dresden  (now  Hanover),  N.  H., 

founded  Dartmouth  College,  to  which  a  charter 
had  been  granted  in  1769. 

WHEELOCK,  John,  American  educator: 
b.  Lebanon,  Conn.,  28  Jan.  1754;  d.  Hanover, 
N.  H.,  4  April  1817.  He  was  son  of  Eleazar 
Wheelock  (q.v.).  He  entered  Yale  in  1767,  but 
became  a  member  of  the  new  Dartmouth  Col- 

lege at  Hanover,  N.  H.,  and  was  graduated  with 
the  first  class  in  1771.  In  1775  he  was  elected 
a  member  of  the  provincial  assembly,  in  1777 
was  appointed  a  major  in  the  New  York  forces 
and  soon  after  lieutenant-colonel  in  the  Conti- 

nental army.  In  1778  he  led  an  expedition 
against  the  Indians.  In  1779  he  was  elected 
president  of  Dartmouth  College  and  remained 

there,  except  two  years,  till  1817.  He  be- queathed half  his  large  estate  to  Princeton 
Theological  Seminary.  He  published  ̂   Essay  on 
the  Beauties  and  Excellencies  of  Painting, 
Music  and  Poetry*  (1774)  ;  ̂ Sketches  of  the 
History  of  Dartmouth  College^    (1816),  etc. 

WHEELWORK.    See  Clock. 

WHEELWRIGHT,  hwelrit,  Edmund 
March,  American  architect:  b.  Roxbury,  Mass., 
14  March  1854;  d.  16  Aug.  1912.  He  was  sradu- 
aled  at  Harvard  University  in  1876  and  later 
studied  architecture  at  the  Massachusetts  In- 

stitute of  Technology  and  in  Europe.  He  was 
afterward  connected  with  different  architects  in 
Boston,  Albany  and  New  Yprk.  and  from  1883 
conducted  his  own  business  in  Boston.  He  was 
senior  partner  in  the  firms  Wheelwright  and 
Haven  and  Wheelwright,  Haven  and  Hoyt  He 
was  city  architect  of  Boston  in  1891-95.  He 
designed  the  Hartford  Bridge,  the  C^ambndge 
Bridge,  the  Boston  Opera  House,  Jordan  Hall 
at  Boston,  the  Cleveland  Museum  of  Fine  Arts, 
and  was  one  of  the  architects  of  the  Boston 
Museum  of  Fine  Arts.  He  wrote  ̂ Municipal 
Architecture  in  Boston*  (2  vols.,  1898); 
^School  Architecture*   (1901). 

WHBEL WRIGHT,  John,  American  Pur- 
itan  clergyman:  b.  Lincolnshire,  England, 
about  1592;  d.  Salisbury,  N.  H..  15  Nov. 
1679.  He  was  a  graduate  of  Cambridge  and 
vicar  of  Bilsby,  near  AJford,  Lincolnshire;  but 
in  1636,  being  driven  from  his  church  by  Arch- 

bishop Laud,  he  emigrated  to  Boston,  Mass., 
where  the  same  year  he  was  chosen  pastor  of 
a  branch  of  the  Boston  church  at  Mount 

Wollaston,  in  what  is  now  Quincy.  The  cele- 
brated Anne  Hutchinson  (q.v.)  was  his  sister- 

in-law,  and  he  partook  of  her  views.  Differ- 
ences of  opinion  led  to  jpersonal  animosities 

between  him  and  John  Wilson,  the  pastor  of 
ihe  Boston  church;  and  the  General  Court  ap- 

pointed a  fast  in  January  1637,  partly  to  heal 
these  dissensions.  On  this  occasion  Wheel- 

wright preached  in  Boston  and,  as  his  enemies 
asserted,  denounced  the  ministers  and  magis- 

trates. The  General  Court  pronounced  him 
guilty  of  sedition  and  contempt,  for  which  in 
November  1637  he  was  banished  from  the 
colony.  In  1638  he  formed  a,  settlement  on 
the  banks  of  the  Piscataqua,  which  he  called 
Exeter.  After  a  residence  of  five  years  here 
the  town  was  declared  to  be  within  the  limits 
of  Massachusetts,  and  he  removed  with  a  part 
of  his  church  to  Wells  in  the  district  of  Maine. 
In  1644  his  sentence  of  banishment  was  re- 

voked, in  consequence  of  some  acknowledg- 
ments on  his  part,  and  he  returned  to  that 
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colony  in  1646  and  settled  in  Hampton.  In  1654 
he  punlishcd  his  'Vindication.'  Al»uut  1657  he 
went  to  KuKland.  where  Cromwell,  who  had 
licen  his  college  classmate,  received  him  cor- 

dially; hut  he  returned  in  166(1  and  in  1662  set- 
tled as  pastor  in  Salisbury,  X.  H.  His  *\Vrit- 

iuKS.*  with  a  memoir,  edited  l>y  C  H.  Bell, 
were  pulili^hed  by  the  Prince  Society  in  1876. 

WHBLAN,  hwe'Un.  Richard  Vincent, 
American  Roman  Catholic  prelate:  1>.  Haiti- 
more.  Md..  28  Jan.  1809;  d.  there.  7  July  1«74. 

He  was  educated  at  Mount  Saint  Mary's  (..'ol- legc,  Hmmitsburg,  Md.,  and  at  the  Seminary  of 
Saint  Sulpice,  Paris,  where  he  was  ({graduated 
in  \Hi\.  lie  was  ordained  to  the  priesthood  in 
18J2,  returned  to  the  United  States  and  in  \HM- 

J5  was  a  professor  at  Mount  Saint  Mary's.  He 
was  en^a^ed  in  missionary  work  ai  Hari>er's 
Ferry  and  other  towns  in  Virginia  and  Mary- 

land in  1835-40.  and  in  the  latter  year  was 
consecrated  bishop  of  Richmond.  Me  built  a 
theological  seminary  near  Richmond,  fuumled 
schools  and  academies,  built  a  cathedral  at 
Wheeling,  and  in  various  ways  preatly  improved 
the  condition  of  his  diocese.  \Vhen  the  diocese 
was  divided  in  1850  he  became  bishop  of  \\  heel- 

ing- The  Wheeling  diocese  then  contained  but 

two  churches  and  two  priests,  with  no  supple- 
mentary institutions  of  any  kind.  At  his  death 

it  possessed  48  churches,  40  stations  for  rc- 
Hg^ious  services,  2*>  priests,  six  academies,  four 
convents,  a  hospital,  an  orphan  asylum  and  a 
college.  He  was  present  at  the  Vatican  Council 
of  186*>-70  and  opposed  the  definition  of  the 
doKma  of  papal  infallibihty,  considerin^j:  the 
time  inopportune. 

WHELK,  a  gastropod  mollusk  of  the  genus 
liuicuium  and  order  Cti'nobranchiiUa.  Tlu- 
large  or  common  whelk  (B.  undatum)  is  ot 
Common  occurrence  on  both  sides  of  the  nor:h 

Atlantic,  and  is  distinguished  by  the  shell  hav- 
ing its  canal  notched,  and  the  mouth  or  aper- 

ture of  large  size.  The  whorls  of  the  shell, 
which  has  a  thick  horny  epidermis,  are  few 
and  rounded.  In  Kngland  these  animals  are 
largely  used  for  fot)d  and  bait,  and  are  caught 
in  *•  creels**  baited  with  garbage.  ])Ut  in  America 
tbey  are  not  eaten.  The  eggs  are  contained  in 
e>.:g- cases,  bundles  of  which  are  common  on 
the  sea-coasts;  each  capsule  contains  several 
engs.  some  of  which  develoj*  and  devour  the 
others.  The  red  whelk,  or  "roaring  biickie"  of 
the  Scotch  {husus  antiijuus) ,  l>elongs  to  the 
family  I'usidtr  (q.v.).  The  tulip  whelk  {I'asci- 
olaria  tulipn)  is  very  richly  colore<l  and  in- 

habits the  tropical  seas.  The  purt)le  whelk 
{I*urf*ura  lafnihis)  is  so  named  from  its  affi»rd- 
ing  a  part  of  the  dye  which  made  Tyre  of  nld 
■"  famous. 

WHEN  LILACS  LAST  IN  THE  DOOR- 
YARD  BLOOMED.  Swinburne  called  this 
elegy  on  .-\braham  Lincoln  by  Walt  Whitman 
"the  mo!»t  Nonorou>  anthem  e\er  chanted  in  the 
church  of  the  worbl  '  Such  praist*  may  be  too 
hi^h  for  the  |ioem.  but  it  can  hardly  lie  denied 
a  place  anmng  the  great  ilegies  of  the  Knglish 
language.  The  highly  artistic  and  carefully 
wrought  structure  of  the  piK'ni  sonuv^hat  corrv- 
sfKinds  t«»  that  of  a  symphony,  in  its  varied  and 
intricate  harmonies,  antl  its  three  leading  motifs 
ui  the  lilacs,  the  evening  !»tar  and  the  song  of 
tile  thrush,  which,  constantly  recurrinu,  finally 

merge  into  the  poet's  song  of  love,  rcfret  and 
consolation.  As  iu  much  of  Whitman's  best 
work,  nature  is  here  not  a  mere  background, 
but  is  suffused  with  human  feeling  and  ItecooHk 
one  with  it.  The  scenes  l»eforc  the  house  in  tbe 
dusk  and  in  the  swamp  with  the  thrush,  the  vast 

p.'Uiorama  of  country  and  town  which  lo\id 
Lincoln  and  which  now  laments  htm  —  tbeM- 
are  not  mere  pictures,  btit  realities;  arc  not 
apart  from  the  human  passitjus  of  the  Ppcm,  but 
an  essetitial  ingredient  of  them.  The  frci 
verse,  with  its  irregular  rh>thm>  and  its  lino 
of  \arying  length,  permits  an  immense  range 
of  emotional  effects,  of  exquisite  melodies  and 
\ast  harmonies,  perhaps  not  attained  by  any 
other  poem  in  American  literature;  and  Whit- 

man's characteristic  magic  of  phase  weaver  its 
spell  in  siich  lines  as  "tbe  yelluw  gold  ui  the 
gorgeous,  indolent,  sinking  sun."  and  ̂ ibe  huge 
and  thoughtful  night.**  The  elegy  gives  nu  >uih 
intellectual  estimate  of  Lincoln  as  Lowell  at- 

tempts in  the  *  Commemoration  Ode^ ;  it  is  sim- 
I)ly  a  song, —  a  lament  and  a  consolation  Its 
emotion  appears  as  spontaneous  and  unstudied 
as  it  is  snicere  and  unrestrained;  but  fiir  all 
that  the  poem  is  none  the  U  ss  a  nobly  planned 
and  carefully  executed  work  of  art. 

NlAKitiN  Tuck  FA 

WHERRY,  hwer'I,  WiUiam  Macky.  Amer. can  soldier:  b.  Saint  Louis.  Mo..  IJ  Sept  1HJ6. 
He  was  educated  at  the  Uni\ersitv  of  Mi^^nouri 
and  studied  law;  si rved  through  the  Q\il  War; 

and  was  present  at  the  battles  of  Wilson's Creek,  Dallas,  Kenesaw  Mountain,  Ailanra. 
Jonesl)oro,  Nashville,  and  at  the  surrender  of 
Gen.  J.  H.  Johnston.  He  was  brweiied  briga- 

dier-general of  volunteers  in  18h5.  mustered  uut 
of  the  volunteer  service  m  IHU).  and  appointed 
captain  in  the  regular  army  and  siil>srquenily 
served  on  frontier  duty.  In  the  war  with  Spain 
in  18W  he  took  part  in  the  battle  of  San  Juan 
Hill  and  in  the  capture  of  Santiago.  He  was 
promoted  brigadier-general.  United  States  of 
America,  7  Jan.  18W.  and  was  retired  the  sane 
month.  He  has  published  *  Battles  and  Leaders 
of  the  Civil  War*   (1S8*-89V 
WHERRY,  a  light,  shallow  boat,  for  ply- 

ing  an  rivirs;  also  a  light,  half-decked  fishing 
vt  »»^el,  nse<l  in  diflferent  parts  of  Great  Britain 
and  Ireland. 

WHETSTONE,  any  stone  used  for  sharp- 
ening tools  Sandstones  and  fine  mica  schi<t« 

fc'im  the  coarser  kinds.  Siltcious  clay  rocks  and 
l>articularly  the  tine  compact  rocks  made  of 
(inaiiz-mnd,  such  as  the  .\rkaiisas  stone  or  m>\a- 
cul>te,  form  the  more  desirable  varieties  for  oil- 

stones and  delicate  hones.  See  SedimentaBY 
Ro<.'Ks;  ScHisiS. 

WHEWELL,     hO'il.     WiUiam.     Ensliib 
scholar:  b.  Lancaster,  24  May  1794;  d.  CaJi- 
1  ri<lge,  6  March  18(i6.     He  was  graduated  fro« 
Trinity  College.  Cambridge,  in  1H16.  and  in  dii« 
course  became  Fellow  and  tutor  of  his  colles* 
lie  labored  with  Herschel.  Babbage  and  Pc 
to  raise  the  standard  of  mathematics  in  the 
\crsity,  and  wrote  textbooks  which  were  ii 
celebrated.     Fn>m  1H28  till  1SJ2  he  was  '      !> 
sor  of  mineralog>\  and  in  1858  was  clectcu  ̂ ->f 
Knight  bridge  cliair  of  moral  philosophy, 
he  held  till  1855.     In  1841  he  became  ma 
Trinity  and  in   this  p«>sition  laliored  ea 
and  successfully  to  obtain  for  the  natv 
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moral  sciences  a  better  recognized  position 
among  the  studies  of  the  university.  He  became 
Fellow  of  the  Royal  Society  in  1820,  and  was 
one  of  the  Brst  members  of  the  British  Associa- 

tion, of  which  he  was  president  in  1841.  Whew- 
ell  was  a  strong,  healthy,  dear-headed  man, 
possessed  of  a  vigorous  and  capacious  intellect, 
and  endowed  with  extraordinary  powers  of  ac- 

quiring and  retaining  knowledge.  The  extent 
and  variety  of  his  attainments  were  very 
unusual.  Yet  there  was  nothing  superficial 
about  his  learning,  notwithstanding  the  well- 
known  mot  of  Sydney  Smith,  that  ̂ 'science  was 
his  forte  and  omniscience  his  foible.*  Besides 
other  gifts,  he  built  at  his  own  expense,  and 
presented  to  his  college,  a  hostel,  or  collection 
of  chambers  for  undergraduates.  His  principal 
writings     include     the     Bridgewater     treatise 
*  Astronomy  and  General  Physics,  considered 
with   reference  to  Natural. Theology*    (1833); 
*  History  of  the  Inductive  Sciences*  (1837) ; 
'Philosophy  of  the  Inductive  Sciences*  (1840)  ; 
'Novum  Organum  Renovatum* ;  *  Indications  of 
the  Creator* ;  ̂ History  of  Scientific  Ideas* ; 
'Elements  of  Morality,  including  Polity* ;  <Lec- 
tiires  on  Systematic  Morality*;  ̂ Architectural 
Xotes  on  German  Churches* ;  <0n  Liberal  Edu- 

cation in  General* ;  'Lectures  on  the  History  of 
Moral  Philosophy  in  England* ;  ̂Philosophy  of 
Discovery* ;  < History  of  Moral  Philosophy* ; 
'Platonic  Dialogues  for  English  Readers.*  He 
was  the  author  of  the  well-known  anonymous 
essay,  <The  Plurality  of  Worlds.*  Consult 
Todhunter,  ̂ Whewell:  an  Account  of  His  Writ- 

ings* (1876);  'Life,*  by  Mrs.  Stair  Douglas 
(1881) ;  Clark,  <01d  Friends  at  Cambridge  and 
Elsewhere*  (1900). 
WHEY,  a  clear,  straw-colored  liquid,  con- 

sisting of  the  part  of  milk  which  remains  fluid 
after  the  milk  has  been  curdled  by  the  use  of 
rennet  in  cheese  making,  or  by  the  action  of  the 
acid  in  the  natural  souring  of  the  milk.  Its 
average  percentage  of  solids  is  6.96,.  of  which 
.36  per  cent  is  fat,  .84  per  cent  proteins  and  5.76 
per  cent  chiefly  sugar,  with  a  trace  of  salts  and 
other  matter.  It  is  ordinarily  used  in  the  feed- 

ing of  swine  and  calves,  not  because  of  any 
great  nutritive  value  but  as  a  means  of  conserv- 

ing economically  the  solids  it  contains.  Whey 
cheese  is  made  by  evaporating  the  liquid  and 
then  adding  cream.  In  large  cheese-making  es- 

tablishments the  whey  is  sometimes  put  through 
a  separating  process  to  collect  the  fat,  which  is 
made  into  a  good  quality  of  butter.  Milk  sugar 
is  also  made  from  whey  in  factories  large 
enough  to  make  it  profitable.  Various  cooling 
drinks  are  made  from  whey,  and  in  some  Euro- 

pean countries  '*whey  cures**  for  certain  diseases 
consist  of  drinking  a  prescribed  amount  of  the 
liquid,  and  sometimes  of  bathing  in  it. 
WHIGS,  a  word  of  British  origin,  used  for 

many  years  to  designate  members  of  an  Ameri- 
can poUtical  party.  It  had  previously  been 

II Led  in  America  in  colonial  and  Revolu- 
tionary times  to  indicate  those  who  were  op- 

posed to  the  attempts  of  the  British  Crown  to 
deprive  the  Americans  of  their  political  and 
commercial  rights.  It  disappeared  with  the 
close  of  the  Revolution,  and  did  not  appear 
again  until  the  National  Republicans,  successors 
U)  the  Federalists  (qiv.).  adopted  the  name  of 
Whigs.    Those  Whigs  wno  considered  the  slav- 

ery question  settled  by  the  coxnpromise  of  1850 
were  called  in  Massachusetts  *Cotton  Whigs,^ 
and  in  New  York  "Silver  Grays.*^  The  Whigs 
continued  to  exist  as  one  of  the  two  great  par- 

ties until  the  election  of  1852,  which  was  fol- 
lowed by  a  division  on  the  slavery  issue,  the 

anti-slavery  Whigs  joining  the  Republican  party, 
and  the  others  making  common  cause  with  the 
Democracy. 

The  term  was  prominent  in  British  political 
history  for  nearly  two  centuries  to  designate  the 
political  party  which  advocates  such  changes 
in  the  Constitution  as  tend  in  the  direction  of 
democracy.  Defoe  thus  accounts  for  the  origin 
of  the  name:  "The  use  of  it  began  then  when 
the  western  men  (the  peasantry  of  the  West 
Lowlands  of  Scotland),  called  (lameronians, 
took  arms  frequently  for  their  religion.  Whig 
is  a  word  used  in  those  parts  for  a  liquor  (whig, 
Scotch  for  whey),  which  the  men  used  to  drink 
.  .  .  and  so  became  common  to  the  people 
who  drank  it.  It  afterward  became  a  denom- 

ination of  the  poor  harassed  people  of  that 
part  of  the  country,  who,  being  unmercifully 
persecuted  by  the  government,  against  all  law 
and  justice,  thought  they  had  a  civil  right  to 
their  religious  Uberties,  and  therefore  resisted 
the  power  of  the  prince  (Charles  II).*  Mon- 

mouth was  sent  to  quell  the  insurrection,  and 
^at  his  return  he  found  himself  ill-treated  for 
having  used  the  rebels  too  mercifully;  and  Lau- 

derdale told  Charles,  with  an  oath,  that  the  duke 
had  been  so  civil  to  the  Whigs  because  he  was 
a  Whig  himself  in  his  heart.  This  made  it  a 
court  word,  and  in  a  little  time  the  friends  and 
followers  of  the  duke  began  to  be  called 

Whigs.» 
A  different  origin  is,  however,  assig^ned  to 

the  term.  Sir  James  Balfour,  in  writing  of  an 
outbreak  which  occurred  in  1648,  in  his  own 

day,  calls  the  enthusiasts  "whigamores,'  and 
Burnet,  who  was  then  five  years  old,  offers  the 
following  explanation:  "The  southwest  coun- 

ties of  Scotland  have  seldom  corn  enough  to 
serve  them  throughout  the  year,  and  the  north- 

ern parts  producing  more  than  they  need,  those 
in  the  west  come  in  the  summer  to  buy  at  Leith 
the  stores  that  come  from  the  north;  and  from 
a  word,  whiggam,  used  in  driving  their  horses, 
all  that  drove  were  called  the  whigamores,  and 
shorter,  the  whiggrs.  After  the  news  came  of 

Duke  Hamilton's  defeat  (in  1648),  the  minis- 
ters animated  their  people  to  rise  and  march 

to  Exiinburgh;  and  thev  came  up,  marching  at 
the  head  of  their  parishes,  with  an  unheard-of 
fury,  preaching  and  praying  as  they  came, 
.  .  .  This  was  called  the  whigamores  inroad, 
and  ever  after  that,  all  that  opposed  the  court 
came  in  derision  to  be  called  whigs;  and  from 
Scotland  the  word  passed  to  England.^  The 
Whigs  brought  ai)out  the  Revolution  of  1688-89, 
and  established  the  Protestant  succession;  th^ 
vyere  chiefly  instrumental  in  obtaining  the  aboli- 

tion of  the  slave-trade  and  slavery,  the  repeal 
of  the  Test  and  Corporation  Acts,  Catholic 
emancipation.  Parliamentary  and  municipal  re- 

form, the  repeal  of  the  corn-laws  and  similar 
measures.  The  term  Liberals  is  now  generally 
applied  to  the  representatives  of  this  party;  the 
extreme  section  of  the  party,  who  agitate  for 
sweeping  innovations,  usually  have  a  more  or 
less  close  connection  with  the  Whig6»  and  have 
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adopted  the  name  of  Radicalii.    See  Political 
Paktxes. 

WHIN.    See  Furze. 

WHIN,  WHINSTONS,  a  mining  term  for 
intruded  igneous  or  basaltic  rock  generally  of  a 
firm  texture  and  resistant  character.  The  great 
Whin  Sill  of  Northumberland  is  a  typical 
example. 

WHINCHAT,  European  warbler  (Pratin- 
coia  rubetra),  allied  to  the  stonechat,  and  is 
named  from  its  frequenting  the  neighborhood 
of  whin  and  furze  bushes.  It  is  also  called 
furzcchat.  It  possesses  a  long  white  streak, 
passing  across  the  sides  of  the  head,  which, 
as  well  as  all  the  upper  parts  of  the  body,  is 
colored  brown.  The  lower  parts  are  yellow- 

ish. Its  length  is  usually  under  10  inches;  four 
to  six  ̂ reen-blue  eggs  are  laid  in  ground  nests. 
Its  song  is  very  sweet  and  it  has  been  known 
to  imitate  the  song  of  other  birds.  Its  ran^e 
is  not  confined  to  Europe,  as  it  is  found  in 
many  parts  of  Africa  and  occasionally  in  west- 

ern Asia. 

WHIP-SNAKE,  a  light  brown  harmless 
snake  {Mastic  of  his  flagelltformis)  with  whitish 
tail,  closely  related  to  the  bbcksnake;  called 
also  coach-whip.  It  is  found  in  the  southern 
United  States  and  Mexico,  and  is  especially 
abundant  in  Texas.  Its  name  is  given  it  on 
account  of  its  general  appearance ;  and  the  more 
ignorant  Indians  and  negroes  believe  it  will 
whip  or  lash  its  adversary  with  its  tail.  It 
runs  with  the  utmost  swiftness,  and  has  the 
general  habits  of  a  blacksnake  (q.v.).  A  group 
of  very  slender  poisonous  African  and  Asiatic 
tree-snakes,  ilie  Dipsadifitr,  are  called  whip- 
snakes  in  some  t)ooks.  They  are  elapine  and 
poisonous  and  conceal  themselves  aided  by  their 
leaf-green  culor,  in  bushes  where  they  dart  upon 
birds,  lizards,  insects,  etc,  unsuspicious  of  their 
presence. 
WHIPPING  or  FLOGGING. 

ging;  Whipping-Post. 

WHIPPING  POST,  a  post  at  which  punish- 
ment was  inflicted  by  the  law  of  England,  and 

nntil  recent  years  in  the  State  of  Delaware, 
chiefly  for  minor  offenses.  The  criminal  law^  in 
England  enumerates  several  offenses  for  which 
whipping  at  the  post  may  t)e  inflicted  on  males 
under  16.  A  subsequent  act  enacts  that  when 
the  offender  is  under  14  the  numljer  of  strokes 
is  not  to  exceed  12.  In  Scotland  no  person 
above  16  is  to  be  whipped  for  theft  or  crime 
committed  against  person  or  property.  In  con- 

nection with  the  pillory  (q.v.)  it  flourished  in 
America  in  colonial  times  and  was  commonly 
employed  on  blacks  in  slavery.  In  Delaware 
roi»bery,  theft  and  other  crimes  were  for  many 
years    punished    by   whipping.    See    Flaceixa- 
TION. 

WHIPPLE,  hwTp'l.  Abraham,  American naval  officer:  b.  Providence,  R.  I.,  1733;  d. 
near  Marietta.  Ohio,  29  May  1819.  In  the 
French  and  Indian  War  he  commanded  the  pri- 

vateer Gamecock  and  on  one  cruise  alone  cap- 
tured 23  prizes.  He  was  in  charge  of  the  ex- 

Srdition  which  on  8-9  June  1772  destroyed  the 
ritish  armed  sch<x)ncr  Gaspec.  commanded 

successively  the  Columbus,  the  schooner  Frmi- 
denct  and  the  frigate  Pnrindence.  and  from 
1775-79   with    the    schooner    Providence    took 

Sec  Flog- 

more  prizes  and  destroyed  more  * 
any  otner  commander  in  the  cokhi 
With  the  frigate  Providence  he  eva(u< 
sur>'eillance  and  succeeded  in  getting  tu  i 
important  dispatches   for  France,  and 
performed  the  daring  exploit  of  c 
vessels   from   a  merchant   fleet  of   uca 
sail,  eight  of  which  reached  Boston  saC 
brought  aliout  $1,000,000  when  sold.     I- manded  the  naval  forces  at  Charleston 
in  1780,  but  was  captured  and  held  a 
until  the  close  of  the  war.    He  commaii 
vessel  which  in  1784  unfurled  the  first  A 
flag  on  the  river  Thames. 
WHIPPLE,  Edwin  Percy,  Americ 

and  critic:  I).  Gloucester,  Mass.,  t 
1819;  d.  Boston,  16  June  1886.  After 
ondary  education,  he  liegan  writing  fo 
papers,  in  1837  tiecame  a  clerk  in  a 
brokerage  office  and  from  1837  to  1( 
superintendent  of  the  reading- ro<im  of  ll 
chants*  Exchange.  In  1843  he  first  a 
attention  by  a  critical  paneg>'ric  on  Id 
in  the  Boston  Miscellany',  and  in  Oct that  year  entered  upon  his  succes!»ful  c 
a  lecturer,  chiefly  on  literary  topics.  1 
tributed  much  to  reviews  and  journa. 

lishing  in  1848-49  two  volumes  of  *£ss 
Reviews,^  including  discussions  of  ̂ 
Poets  of  the  19th  Century.'  'Byron,* 
Qioatc*  and  *  Henry  Fielding.*  In 
he  was  literary  editor  of  the  Boston  i 
newly-established  dailv.  The  greater  ̂ 
his  work  is  composed  of  essays  on  U 
and  authors,  though  he  treated  of  oti 
jects  with  an  almost  equal  discriminatic 
*  Literature  of  the  Age  of  Eli7al>eth* 
probably  shows  him  to  Itest  advantage, his  estimates  of  the  moderns  are  als< 
taking  and  for  the  most  part  just.  H 
acterizations  were  penetrative,  and  at  I 
effectively  expressed.  He  lacked,  how 

a  large  extent,  originalit>*  and  power,  »*« 
tier's  declaration  that  *with  the  po 
ception  of  Lowell  and  Matthew  Amolu, 
the  ablest  critical  essayist  of  his  time" 
now  fie  accepted.  Among  his  furthei 
cations  are  *  Literature  and  Life*  (I 
small  volume  of  lectures;  ̂ Giaracter  an 
acteristic  Men*  (1866);  *  Success  and  i 
ditions*  (1871).  Three  books  appean 
humously,  *  Recollections  of  Eminent  II 
Other  Papers »  (1887),  with  an  introdn 
C.  A.  Bartol;  *  American  Literature  ; 
Papers*  (1887).  with  a  brief  introdtn 
Whittier,  and  containing  the  centennial 
of  American  literature  written  in  I 

Harper's  Magazine:  and  Outlooks  on 
Literature  and  Politics  (1888).  Com 
pcrs  by  T.  W.  Higginson  in  the  i4f/^ 
Iviii.  345,  and  by  T.  W.  Hunt  in  the 
theca  Sacra,*  1.  30. 

WHIPPLE.   Henr^  Benjamin,  A 
Protectant  Episcopal  bishop:  b.  Adamt 
son  Count V.  V.  Y..  15  Feb.  1822;  d.  F 
Minn.,  lo  Sept.  1901.    Ill  health  prevei 
entering  college,    for  which  he  had  n 
and  he  engaKcd  in  business  for  se* 
In  1847  hr  ln'gan  a  theological  course 

took  priest's  orders  in  the  Episcopal  C 185()  and  was   rector  of   Zion   Cnur 
\    Y..  185(VS7  and  of  the  church  ol 
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Commimion,  Chicago,  1857-59.  In  October 
1859  he  was  consecrated  £urst  bishop  of  Minne- 

sota. He  very  soon  afterward  organized  the 
Seabury  Mission  at  Faribault,  out  of  which 
have  since  been  developed  the  cathedral  of  Our 
Merciful  Saviour,  Seabury  Divinity  School,  the 

Shattuck  School  for  boys,  and  Saint  Mary's Hall,  a  school  for  girls.  Bishop  Whipple  was 
widely  known  as  ̂ 'the  apostle  to  the  Indians^ 
on  account  of  his  labors  among[  them  both  for 
their  material  as  well  as  spiritual  welfare. 
By  the  Indians  he  was  called  ̂ Straight  Tongue.^ 
He  thoroughly  understood  the  Indian  character 
and  at  the  time  of  the  Sioux  massacre  in 
1862  insisted  that  the  trouble  came  directly 
from  the  false  dealing  of  the  whites  with  the 
Indians.  In  1876  he  secured  the  Sioux  treaty, 
opening  up  the  best  portions  of  Dakota  to 
white  settlement,  and  his  advice  in  regard  to 
Indian  affairs  was  sought  by  every  President 
from  Lincoln  to  McKinley.  In  his  <  Lights  and 
Shadows  of  a  Long  Episcopate^  (1899)  the 
character  of  the  Indian  problem  will  be  found 
very  fully  treated.  Bishop  Whipple  traveled 
extensively  and  was  well  known  and  highly 
regarded  in  Elngland,  while  in  his  own  country 
he  was  beloved  and  respected  by  men  of  every 
creed. 

WHIPPLE,  Squire,  American  civil  engi- 
neer: b.  Hardwick,  Mass.,  24  March  1804;  d. 

Albany,  N.  Y.,  15  March  1888.  He  was  grad- 
uated from  Union  College  in  1830  and  engaged 

in  canal  and  railway  surveying.  He  patented 
in  1840  an  iron  bridge  truss  of  the  bowstring 
type,  several  of  which  were  built  over  the  Erie 
Canal.  After  1852  he  built  several  bridges 
known  as  the  **Whipple  trapezoidal  type,^  and 
in  1872  took  out  a  patent  for  a  lift  drawbridge, 
one  of  which  was  built  over  the  Erie  Canal  at 

Utica.  He  wrote  *The  Way  to  Happinefs^ 
(1847)  ;  <Treatise  on  Bridge  Building^  (1847)  ; 
and  *The  Doctrine  of  Central  Forces*   (1866). 
WHIPPLE,  William,  American  soldier  and 

politician:  b.  Kittery,  Me.,  14  Jan.  1730;  d. 
Portsmouth,  N.  H.,  28  Nov.  17SS.  Before  1751 
he  was  captain  of  a  merchantman  trading  with 

the  W^est  Indies  and  making  voyages  to  Africa for  slaves.  But  in  1759  he  set  up  as  a  merchant 
at  Portsmouth,  and  in  1775  was  chosen  a  dele- 
fate  to  the  New  Hampshire  provincial  congress, 
le  was  also  made  a  member  of  the  provincial 
council  of  safety.  In  January  1776  he  was 
elected  to  the  Continental  Congress,  continuing 
to  hold  his  seat  until  September  1779,  and  sign- 

ing the  Declaration  of  Independence.  As  briga- 
dier-general of  New  Hampshire  troops,  he  com- 

manded a  brigade  in  the  operations  against 
Burgoyne  in  1777,  and  assisted  in  negotiating 
the  terms  of  the  surrender  of  the  British  gen- 

eral Commanding  the  New  Hampshire  forces, 
he  co-operated  with  Sullivan  in  the  campaign 
against  the  British  in  Rhode  Island  in  1778. 
From  1782  to  1784  he  was  superintendent  of 
finance  for  New  Hampshire,  and  from  1782 
until  his  death  a  judge  of  the  Superior  Court. 
He  was  president  of  the  commission  for  the 
adjustment  of  the  dispute  between  Connecticut 
and  Pennsylvania  regarding  the  Wyoming  Val- 

ley region. 
WHIPPOORWILL,  a  North  American 

nightjar  {Antrostomus  vociferus).  In  this  genus 
the   rictal   bristles  are  greatly  developed  and 
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reach  far  beyond  the  tip  of  the  small,  weak  bill, 
and  sometimes  they  are  fringed.  The  nostrils 
are  not  tubular  as  in  Nyctidromus.  The  whip- 
poorwill  is  ordinarily  10  inches  long  with  a 
spread  of  wings  of  about  18  inches,  the  mouth 
bristles  are  simple,  the  tail  long  and  rounded, 
and  the  soft  lax  plumage  closely  and  delicately 
mottled  with  gray,  black,  white  and  yellowish 
brown,  the  female  with  the  tips  of  the  outer 
tail-feathers  tawny,  the  same  parts  in  the  male 
white.  These  birds  inhabit  the  United  States 
and  British  provinces  east  of  the  plains,  and 
breed  chiefly  northward,  throughout  most  of 
this  area.  Being  migratory,  they  reach  the 
Middle  and  New  England  States  in  May.  The 
whippoorwills  are  strictly  nocturnal,  but  usually 
become  quiet  by  midnight,  except  on  moon- 

light nights  when  they  continue  active  till  dawn ; 
but  at  all  times  they  are  most  vociferous  during 
the  early  evening.  The  song  is  a  clear,  ener- 

getic whistle,  aptly  syllabined  in  the  name, 
strongly  accented  on  the  last  syllable,  and  is 
repeated  many  times;  then,  after  a  short  pause 
be^ns  anew.  They  fly  noiselessly  in  pursuit  of 
flymg  insects,  skimming  low  over  stone  walls 
and  bushes,  or  even  alighting  on  the  ground  to 
pick  up  an  insect.  Large  moths,  nightfiying 
beetles  and  insects  frequenting  forest  borders 
are  their  chief  food.  When  they  pass  close  to 
a  person  at  night  they  may  be  heard  to  utter 
a  low  murmuring  sound.  Unlike  the  great  ma- 

jority of  birds  they  always  perch  alone  and  not 
across  a  bough,  a  peculiarity  which  they  share 
with  other  weak-footed  birds.  Whippoorwills 
do  not  fly  abroad  during  cloudy  days  like  the 
night  hawk,  and  as  a  consequence  their  appear- 

ance is  unknown  to  many  persons  to  whom  the 
song  is  quite  familiar.  No  nest  is  made,  and 
the  two  elliptical,  creamy  white  eggs,  marked 
with  brown  and  lavender,  are  laid  in  a  depres- 

sion on  the  bare  ground,  or  a  log.  When  dan- 
ger threatens  the  old  birds  often  carry  the  eggs 

or  young  in  their  mouth  to  a  place  of  safety. 
A  much  larger  species  of  similar  colors  and 
habits,  but  more  southern  in  its  range,  is  the 
chuck-will's-widow  (A.  caroUnefisis),  (q.v.). 
In  this  species  the  rictal  bristles  are  provided 
with  lateral  filaments. 

WHIPTAIL  SCORPION.    See  Scorpion. 
WHIRLIGIG  BEETLE.  See  Water- 

beetles. 

WHIRLPOOL,  a  circular  eddy  or  whirling 
current  in  a  stream  or  the  sea,  of  considerable 
dimensions,  produced  by  the  configuration  of 
the  channel,  by  meeting  currents,  by  winds 
meeting  tides,  etc.  There  are  some  very  cele- 

brated whirlpools,  such  as  Charybdis,  in  the 
strait  between  Sicily  and  Italy;  and  the  Mal- 
strom^  off  the  coast  of  Norway.  When  the 
agitation  is  increased  by  high  tides  or  winds 
they  sometimes  become  dangerous  to  navigators. 
But  large  modern  vessels  cannot  be  sucked  into 
any  whirlpool,  like  some  of  the  small  craft 
of  the  ancients. 

WHIRLWIND.  See  Cyclone;  Water- 
spout. 

WHISKY,  the  name  applied  to  a  well- 
known  liquor  distilled  from  com,  barley,,  wheat, 
oats  and  other  grains;  potatoes,  beet  and  other 
roots  and  sometimes  molasses  and  subsequently 
refined,  colored  and  flavored  by  various  proc- 

esses.    However  under  regulations  under  the 
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Federal  Food  and  Dru^  Act  the  name  whisky 
alone  is  limited  to  ̂ rain  distillates.  \Vhislc>' 
from  malt  alono  is  made  in  the  Scotch  dis- 

tilleries as  follows:  The  malt  is  bruised  upon 
cylinders  and  the  (luantity  intended  to  be  mashed 
is  put  into  the  mash  pan.  water  at  a  temperature 
of  alK)ut  170**  F.  beinf;  then  added.  Alter  two 
or  three  hours'  afdtation  the  whole  is  left  to 
repose  for  an  hour  and  a  half,  and  then  the 
worts  arc  drawn  oil  tu  about  one-third  of  the 
water  employed.  AtK)ut  two-thirds  of  the  first 
quantity  of  water  of  a  somewhat  higher  tem- 

perature is  put  into  the  pan,  and  the  agitation  is 
renewed  for  at>out  half  an  hour.  After  a  second 
period  of  repose  these  second  worts  arc  drawn 
ofT.  Both  infusions  arc  now  cooled  down  as 

(luicklv  as  possible  to  the  temperature  of  80* 
or  70  to  prevent  souring;  the  wort  is  cooled 
down  f>y  beiuK;  exposed  ui  shallow  coolers  to 
currents  of  air.  or  by  being  passed  through 
serpentine  tubes  surrounded  with  cold  water. 
Mure  water  may  In?  let  into  the  pan,  and  a  third 
wort  drawn  on,  which  may  be  fixed  with  the 
other  worts,  or  used  instead  of  water  for  the 
first  infusion  of  mall.  The  quantity  of  sac- 

charine matter  converted  into  alcohol  depends 
upon  the  proportion  of  ferment  or  yeast  mtro- 
duced  into  the  worts;  if  too  little  be  used,  a 
portion  of  the  su^r  will  remain  undecomposed ; 
if  too  much,  the  spirits  will  have  an  unpleasant 
taste.  Generally  the  worts  are  let  down  at  the 
specific  gravity  of  1.050  or  1.060,  and  at  a  tem- 

perature of  66*  to  50*.  For  every  100  gallons 
a  gallon  of  good  porter  yeast  is  added  and 
thoroughly  incorporated  by  agitation.  An  hour 
alter  the  addition  of  the  yeast  fermentation 
Levins  to  bbow  itself  by  a  ring  of  froth  around 
the  edges  of  the  vat,  and  in  about  five  hours 
frothy  bubbles  cover  its  whole  surface.  Large 
vats  generally  afford  a  better  result  than  small 
ones,  owing  to  the  etiuality  of  the  fermenting 
process.  It  is  considered  good  worts  when  the 
specific  gravity  comes  down  to  that  of  water  and 
superior  worts  when  it  falls  to  0.995.  In  about 
48  to  60  hours  the  wash  begins  to  get  clear  and 
comparatively  tranquil,  and  is  then  ready  for 
distillation.  In  its  simplest  form  the  still  con- 
si>tv  of  a  copper  lK>iler  into  which  the  wash  is 
poured.  This  vessel  is  furnished  with  a  close 
head  terminating  in  a  l>ent  tube  which  passes  in 
a  >i)iral  form  through  a  vessel  filled  witli  cold 
water.  (See  DiSTii.i..\Ti<)N).  On  the  application 
of  heat  to  the  still  the  spirit  begins  to  rise  in 

vapor  at  175*.  along  with  more  or  less  steam. 
These  vapors  are  condensed  in  passing  through 
the  spiral  tube,  and  trickle  in  fluid  form  into 
a  receiver.  The  product  of  this  first  distillation 
is  called  low  wines.  This  is  again  distilled  at  a 
lower  temperature,  which  gets  rid  of  part  of 
the  water  and  of  the  fetid  oils  that  had  come 
(»vcr  with  the  alcohol  Great  purity  and  strength 
can  only  be  obtained  by  repeated  distillation. 
The  casks  or  packages  into  which  these  spirits 
are  put  are  never  charred,  as  in  America,  but 
preference  is  given  to  emptv  wine  or  rum  casks 
which  impart  both  llavor  and  color,  and  w'hen 
plain  casks  are  U'^ed.  flavoring  and  coloring  is 
acromphshed  by  means  of  blending  wines.  If 
nothing  whatever  is  added  to  the  spirits  which 

are  put  in  plain  casks,  the  coloring  and  flavor- 
ing is  attributable  lo  the  tannic  acid  extracted 

from  the  wood,  and  the  oxidation  of  the  alde- 
hydes in  combination  with  the  ethyl  alcohol. 

In  the  United  States,  Kentucky.  Uarylaod 
and  Pennsylvania  whiskies,  or  those  represented 
to  be  such,  constitute  the  majority  of  those  con- 

sumed for  drinking  purposes,  either  medicinal  or 
otherwise.  Kentucxy  whiskies  are  known  as 
Sour  Mash,  Sweet  Mash  and  Bourbons  and 
Pennsylvania  and  Maryland  whiskies  as  Eastern 
Ryes.  At  the  head  of  the  various  processes  of 
distillation,  for  excellence  of  quali^  of  the 
spirit  produced  thereby,  stands  that  known  as 
**fire  copper,*  which  is  the  method  that  originally 
established  the  high  reputation  of  whisky  in  these 
States;  those  since  employed,  while  giving  a 
larger  yield  of  spirit  to  the  bushel  of  grain, 
procure  it  at  the  expense  of  the  quality  and 
flavor  thereof.  In  this  process  the  com  and  rye 
meals  are  scalded  or  mashed,  with  hot  spent 
beer,  which  is  the  liquid  residue  of  the  prevtoos 
distillation.  The  mash  is  then  allowed  to  cool 
to  the  proper  temperature,  when  malt  ii  added. 
and  the  mash,  diluted  with  a  sufficient  quantity 
of  water,  is  left  to  ferment  the  time  estab- 

lished by  law.  The  diluted  mash  when  fermented 
is  called  beer.  The  beer  is  distilled  in  three 
different  ways.  In  the  very  smallest  distilleries, 
it  is  sometimes  boiled  in  copper  stills,  over  wood 
fires;  the  vapor,  passing  through  a  copper  coil 
or  worm,  immersed  in  cold  water,  is  condensed 
and  delivered  into  a  receiver.  The  condensed 

liquid  is  called  low  wines  or  singlings.  Sin- 
glings  contain  only  a  6mall  amount  of  spirit 
This  manner  of  boiling  the  beer  is  seldom  used, 
as  the  large  quantity  of  grain  contained  in  the 
beer  makes  it  aot  to  cake  in  the  still;  and.  be* 
coming  scorched,  it  gives  the  whisky  a  strong. 
smoky  flavor,  a  very  little  of  which,  however. 
is  not  considered  objectionable.  The  singUngs 
are  doubled  or  again  distilled  in  small  copper 
stills,  or  doublcrs,  over  wood  fires  and  the 
vapor  again  condensed  in  a  copper-  worm, 
whence  it  is  delivered  into  the  recei\ing  dstem. 
.\nother  name  for  doublings  is  hiffh  wines.  The 
usual  way  of  distilling  sour  masn  whisky  is  to 
boil  the  beer  in  a  wooden  still  by  admitting 
steam,  the  vapor  being  condensed  into  sin- 

glings; the  singlings  are  doubled  as  above.  In 
the  third  way  the  beer  is  boiled  in  a  copper 
still  by  steam  confined  in  a  copper  pipe  placed 
inside  the  still.  The  singlings  are  doubled  ia 
small  copper  stills,  over  wood  fires,  in  the  same 
manner  described  This  latter  way  is  con- 

sidered a  ̂ cat  improvement,  as  it  avoids  both 
the  scorching  of  the  grain  in  distilling  the  beer 
and  the  admission  of  hve  steam,  while  it  pre> 
serves  all  the  characteristics  so  highly  prized  is 
^sour-mash,  fire  copper*  whiskies.  Ine  yield 
by  the  sour-mash  process  is  from  two  to  thfcc 
gallons  to  the  bushel  of  grain. 

Most  whisky  is  made  by  the  process  knowa 
as  "steam.*  In  this  the  com  and  rve  meals  and 
n^alt  are  mixed  with  water  in  the  mash-ti^ 
where  they  arc  scalded  with  direct  or  li\*e  stcan. 
introduced  by  means  of  a  perforated  pipe  al 
the  bottom  of  the  tub.  Wlien  fully  scalded  the 
mash  is  cooled  down  and  nin  into  the  fcr^ 
menting  tubs.  Fresh  yeast  is  used  in  femcoi- 
ing.  which  gives  the  name  of  *sweet  OMuh.* The  still  is  made  of  wood  and  divided  into  twt 
or  three  compartments.  When  the  still  tt 
charged  a  certain  amount  of  beer  is  placed  ii 
each  compartment,  live  steam  is  admitted  inis 
the  lower,  which  boils  the  beer,  and  the  vapor 
from  it  ascends  through  a  curved  |npe  into  the 
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compartment  above,  where  its  continued  recep- 
tion boils  the  charge  therein  contained ;  the 

vapor  from  this  again  ascends  into  the  next 
compartment  above,  where  the  same  process  is 
repeated.  The  vapor  then  passes  through  a  pipe 
into  a  wooden  doubler,  where  it  boils  the  low 
wines ;  and  the  vapor  arising  thence  passes  into 
a  copper  worm,  where  it  is  condensed  and  then 
run  into  the  whisky  cistern.  Only  one  worm 
is  used  and  one  condensation  made.  Highwines, 
as  well  as  whisky,  are  manufactured  by  this 
process.  The  yield  is  from  three  and  a  half  to 
four  and  a  half  gallons.  In  making  whisky  by 
the  *steam  copper®  process,  the  mash  is  made 
and  fermenteci  and  the  beer  boiled  in  the  same 
manner  as  for  the  *steam*  process.  The  same 
wooden  still  is  used;  but,  instead  of  the  vapor 
from  the  upper  compartment  passing  directly 
into  a  wooden  doubler,  it  is  run  through  a  worm 
and  condensed  into  singlings,  which  are  doubled 
in  a  copper  still  by  live  steam,  or  by  steam 
confined  in  a  jacket  around  the  still,  or  some- 

times by  fire  underneath. 
In  locating  a  distillery  a  full  supply  of  clear, 

bright  water  that  contains  the  proper  chemical 
qualities  is  the  first  consideration.  It  is  well 
known  to  both  chemists  and  practical  distillers 
that  water  containing  a  large  quantity  of  sul- 

phate of  lime,  earthy  carbonates  and  no  organic 
matter  is  best  adapted  to  distilling.  The  lime 
and  carbonates  being  dissolved  in  the  acid  gen- 

erated during  the  fermentation  of  the  mash 
mostly  pass  off  in  the  form  of  carbonic  acid 
gas  and  leave  the  water  soft  and  best  suited 
for  extracting  the  active  properties  of  the  malt 
and  grain.  Great  care  has  to  be  taken  in  the 
selection  of  the  grain  to  have  it  well  developed 
and  sound.  Musty  or  unsound  grain  is  fatal  to 
the  production  of  fine  whisky,  and  its  defects 
become  more  prominent  as  the  whisky  increases 
in  age.  Those  distillers  most  careful  to  manu- 

facture only  fine  goods  use  the  grain  that  is 
grown  in  their  own  section  of  the  country  in 
order  to  have  both  the  grain  and  water  spring 
from  the  same  kind  of  soil.  Successful  fer- 

mentation requires  of  the  distiller  not  only  con- 
stant attention,  but  also  extensive  knowledge 

both  of  the  principles  of  chemistry  and  of  prac- 
tical results.  It  is  exceedingly  injurious  to 

allow  the  fermentation  to  be  prematurely  con- 
cluded or  to  proceed  too  long.  As  a  general 

rule,  the  slower  the  fermentation  and  lower 
the  heat  at  which  the  distillation  is  carried  on 
the  finer  and  purer  will  be  the  spirit.  The 
mash  being  made  and  ferm,ented,  and  the  beer 
distilled  by  whatever  process,  the  whisky  is  col- 

lected in  the  cistern  and  thence  run  into  barrels, 
under  the  control  of  the  United  States  in- 

spector, and  in  the  custody  of  the  United  States 
storekeeper,  who  has  also  charge  of  it  while  in 
the  bonded  warehouse,  till  tne  tax  is  paid. 
Barrels,  and  the  cooperage  thereof,  require 
much  attention,  and  must  be  made  of  well- 
seasoned  oak.  For  high  wines  they  are  not 
charred,  but  for  whisky  they  should  be  well 
charred,  as  the  char  has  some  peculiar  chemi- 

cal effect  on  the  character  and  ripening  of  the 
whisky  that  is  very  desirable. 

The  subsequent  purity  of  the  product  depends 
largely  upon  the  care  exercised  by  the  distiller 
in  stopping  the  distillation  when  the  temperature 
of  the  vapor  rises  above  the  boiling  point  of 
ethyl  alcohol  and  water  and  certain  flavoring 
bodies  depending  upon  the  material  employed. 

The  process  of  fermentation  which  precedes 
that  of  distillation  produces  a  number  of  alco- 

hols^ radically  different  from  ethyl  alcohol 
(which,  with  water,  is  the  body  of  whiskies) 
and  which  seriously  serve  to  contaminate  the 
product.  These  are  usually  referred  to  by  the 
distiller  in  America  as  the  ̂ ^heads*  and  *tails,* 
because  the  former  have  a  lower  boiling  point 
than  that  of  ethyl  alcohol,  and  the  latter  a 
hi^er  boiling  point,  as  a  result  of  which  a 
careful  distiller  can  separate  them  from  the 
main  body  of  the  distillate  which  is  to  be 

preserved. In  England  these  heads  and  tails  are  called 
^feints.®  Among  these  is  fusel  oil,  from  which 
it  is  very  desirable  that  the  spirit  should  be 
freed  as  much  as  possible.  This  may  be  par- 

tially accomplished  by  the  action  of  charcoal 
and  heat,  which  are  the  principles  underlying 
the  barrel-charring  process  of  refination  and 
maturation.  If,  however,  the  fusel  oil  contents 
are  too  large  to  start  with,  they  will  never  be 
sufficiently  reduced  by  such  process  to  make  the 
product  wholesome  and  palatable.  In  such  case, 
they  can  only  be  removed  or  reduced  by  a  sub- 

sequent process  of  rectification,  incliiding  redis- 
tilling and  the  passage  of  the  spirits  Uirough 

leach  tubs.  It  follows,  therefore,  from  the 
process  of  manufacture,  that  the  fusel  oil  con- 

tents or  percentage  of  impurities  is  not  fixed  or 
constant,  and  this  fact  led  to  the  process  called 
blending.  Under  the  present  system  of  Internal 
Revenue  Laws  in  the  United  States  distilled 
spirits  can  be  sold  only  by  one  who  qualifies 
thereimder  as  a  wholesale  liquor  dealer,  and 
such  person  may  also  be  a  rectifier.  A  rectifier 
is  one  who  rectifies,  purifies  or  refines  distilled 
spirits,  or  who  merefy  mixes  without  refining. 
Whenever  it  is  found  that  whisky  which  has 
been  subjected  to  the  barrel-charring  process 
still  contains  an  excessive  quantity  of  fusel  oil, 
or  has  acquired  an  excessive  quantity  of  tannic 
acid,  it  can  onl^  be  corrected  by  redistillation 
or  other  rectifying  processes  or  by  the  addition 
thereto  of  ethyl  alcohol  and  water  (termed 
for  commercial  purposes  either  ̂ neutral  spirits'^ 
or  *^cologne  spirits")  which  contains  no  fusel 
oil  and  no  tannic  aad.  One  effect  of  charring 
a  barrel  is  to  produce  a  coating  of  a  gummy, 
resinous  substance  beneath  the  char  and  next 
to  the  hard  wood  which  is  classed  as  caramel 
and  which  not  only  imparts  a  flavor,  but  pro- 
dtices  about  two- thirds  of  the  color  usually  ob- 

tained by  spirits  which  have  been  stored  in  such 
a  barrel  for  a  length  of  time.  The  other  one- 
third  of  the  color  is  imparted  by  the  tannin 
or  flavescin  which  the  spirits  extract  from  the 
wood. 

Since  neutral  spirits  are  seldom  put  in 
charred  barrels,  they  retain  their  original  color, 
which  is  water  white,  and  when  they  are  mixed 
with  the  whisky  which  has  been  colored,  it 
necessarily  lightens  the  color  which  has  to  be 
restored  by  the  addition  of  plain  caramel. 
Harmless  flavorings  are  sometimes  added  to 
modify  or  soften  the  effect  of  the  tannin,  which 
is  a  severe  astringent  On  account  of  their 
diminished  toxicity,  smoothness  which  some- 

times results  from  the  addition  of  sugar,  and 
improved  flavor  which  results  from  diluting  or 
diminishing  the  tannic  acid,  acetic  acid  and 
fusel  oil,  blends  are  considered  by  some  more 
desirable  than  a  simple  whisky. 

The  bulk  of  the  so-calkd  straight  or  simple 
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hiskies  in  America  are  made  by  adding  water 
I  the  hiKhwiiK'N  or  douMinKs  in  the  receiving 
I  stem  until   they  arc  reduced  to  "100  proof" 
ir  *proof," — approximately  half  ethyl  alcohol 
ind    half    water, —  and   then    storing    them   in 
charred  barrels. 

High  win  OS  contain  higher  alcohols  known 

as  "impurities,*  created  during  the  process  of 
fermentation.  If  these  impurities  are  removed 
from  the  highwines,  the  spirit  is  then  termed 

^'neutral,*  but  that  term  is  properly  applied  to 
it  only  so  long  a^  it  is  kept  in  its  original  con- 

dition, free  from  any  coloring  or  ilavoring  mat- 
ters. To  insure  this  result,  neutral  spirits  arc 

stored  in  paratViiied  or  waxed  barrels.  Neutral 
spirits  when  put  into  charred  l>arrels  are  con- 

verted into  whisky,  but  milder  in  flavor  and 
less  fiery  than  whisky  pnxliiccd  from  high 
wines.  Heing  unsuitable  for  blending  purposes, 
such  whisky  is  seldom  produced  in  America, 
although  all  foreign  whiskies  partake  more  of 
its  characteristics  than  of  whisky  produced 
from  highwines. 

The  recent  custom  of  steam-heating  ware- 
houses in  which  whisky  in  charred  barrels  is 

st<»red  increases  the  proof  very  materially.  If 
kept  in  damp  stoniKC.  the  proof  would  diminish. 
Whisky  ranges  in  proof  from  70  to  120,  but  all 
spirits  that  have  been  subjected  to  the  process 
usually  rect)gnize(l  as  producing  whisky  are 
considered  whisky  without  reference  to  their 

•pr()of.'*  though  repilations  under  the  Food 
and  I>nij.'s  Act  require  the  pmof  to  be  between 
80  and  110  if  the  actual  proof  is  not  stated. 

Other  than  the  above  no  standard  for  whisky 
i«i  cri-atid  by  the  Federal  laws,  but  many  of  the 
Statfs  have  adopted  the  standard  which  was 
originally  laid  down  in  the  United  States 
rharmacopieia.  which  reciuired  that  whisky  for 
medicinal  purposes  should  be  appnixiniately 
from  SS  to  110  pnHif.  should  contam  no  more 
than  traces  of  fusil  oil  from  grain  and  oak 
tiiiinin  from  casks,  a  statt-d  limit  of  free  acid, 

and  show  a  nsidne  from  1(X)  (*.  ('.  evaporated 
(»ii  a  water  bath  and  dried  at  212°  F..  of  not 
n'.iire  than  0.5  (im.  Hk-n<Ied  whiskies  more 
marly  niett  the  so  re<iuirenu-nts  than  straight 
whiskies.  The  subject  was  omitted  from  the 
la>l  revisi<»n  of  the  Pharmacopaia. 

Whisky,  whither  called  "straight**  or 
*  blended."  is  cnniposed  of  approximately  half 
water  and  half  ethyl  aIc<ihoI,  plus  a  color  and 
a  flavor,  and  the  only  substantial  difTi-rencc  be- 

tween the  two  consists  in  the  percentage  of 
fusel  oil  am!  tannic  acid,  which  exists  in 
straight  whiskic-s  in  a  larger  amount  than  in 
lileiided  wbi^kiis. 

,\ccorilin^*  ti>  the  report  of  the  commis- 
sioiu  r  nt  inii-mal  revenue  for  the  fiscal  year 
t  luK-d  JO  June  1^)1 8.  grain  to  the  amount  of 
W».^?.^,12.^  i'Ushels  was  consumed  in  the  manu- 
I  act  tin  of  whisky,  the  product  of  which  for 

iliat  >ear  in  the  I'niied  States  ;unounted  to 
l>>/i..^35.JtC  gallons.  The  distillation  of  grain 
I  or  iM'i;i!iU  ]ii\LTages  wa<  discontinued  '*  No\. 
l'/17  uihI.  r  iMiod  1  onirol  Act  of  10  Oct  Vni. 
as  a  w.ir  nua^ure.  siiici  which  time  only  whisk\ 
previously  iIIsmHimI  has  be«!i  sold.  In  view  ot 
the  prohibition  anumlnunt  to  the  Federal  Con- 

stitution n  suiii|i::..ti  (,t  distillation  for  beverage 
purposes  i.s  forbidden. 
WHISKY  FRAUDS.  The.  in  American 

dvU  history,  a  national  intcniul  revenue  scandal. 

which  reached  its  climax  in  1874  thmQih  the 
efforts  of  Secretary  of  the  Treasury  D.  HT  Brii- 
tow.  Statistics  showed  that  for  somcjrcmrs  prior 
to  1874  the  United  States  had.  in  ̂ int  Loais 
alone,  lost  at  least  $1,200,000  of  revenue  which 
it  should  have  received  from  whisk>'.  yet  «pc- 
dal  agents  of  the  Treasury  set  to  work  from 
time  to  time  had  failed  to  do  more  than  cauic 
an  occasional  flurry  among  the  thieves.     The 
Whisky    Ring   was   organized    in    Saint    Loui-^ 
when    the   Lil»eral    Republicans   there  achieved 
their  first  success.     It  occurred  to  certain  poli- 

ticians to  have   revenue  ofliccrs   raise   a   cam- 
paign fund  among  the  distillers.    This  idea  thr 

othcers   modified   later,    raising   money    in    ihc 
same  way  for  themselves,  and  m  return  conniv- 

ing  at    the   grossest    thievery.     As   it    became 
necessary  to  hide  the  frauds,  newspapers  and 
higher  otVicials  were  hushed,  till  the   ring  as- 

sumed  national    dimensions.      Its    headquarter- 
were  at   Saint   Louis,  but   it  had   branches  a: 
Milwaukee.    Chicago.    Fcoria.    Cincinnati    and 
New   Orleans,    and   an   agent   at    Washington 

A  huge  corruption  fund  was  distributed  amonk* 
gangers,  storekeepers,  collectors  and  other  ofii- 
cials,  according  to  a  fixed  schedule  of  prices 
As  a  result  of  the  investigation  by  Secretar>- 
Uristow  arrests  were  made  in  nearly  every  lead- 

ing city.     Indictments  were   found  against  15, 
liquor    men    and    other    private    parties,    an 

against    8(i    government    ofl'icials.    notably    ih chief   clerk  in   the  Treasury   Department,  an 

General  (irant's  private  secretar>\  Gen.  O.   h.  ._ 
Babcock. 

WHISKY  INSURRECTION,  a  popular- 
name  given  to  a  local  outbreak  in  opposiiion  !•    * 
the  excise  laws  passed  by  Congress  J   MarcHa 
1791.    General  objections  were   urged   again s  t 

the  measure,  and  in  western  Pennsylvania  the- 
inhabitants  considered  the  tax  an  unfair  di«>- 
crimination  against  their  particular  region  an«/ 

raised  an  insurrection.     It  became  necessar>-  for 
President   Washington  to  call  out   an  army  ot 
15,0(X)  militia   to   subdue  the   relnrls.   who  dis- 

persed without  bloo<lshcd. 
WHISKY  RING.     See  Whisky  Frauds. 

The. 
WHISPERING  GALLERY,  a  gallery  or 

dome  of  an  elliptical  or  circular  torm,  of  pccn- 
liar  acoustic  (|ualities.  arranged   to  echo  faint 
sounds  }>etw-eeii  certain  point>.  the  sounds  beiiV 
conve>'cd  around  the  interior  wall  so  that  thejr 
may  be  readily  heard,  while  the  same  arc  ia- 
audiblc  elsewhere  in  the  interior.    Thus,  in  aa 
elliptical  chamber,  if  a  person  standing  in  « 
of  the  foci  speak  in  a  whisper,  he  will  be  I 
distinctly   by   a   person    standing  in   the    u 
focu'i,  though  the  same  s<iund  would  not  be 
ible    at    the    same    distance    under    any    u 
rircum stances,    or    at    any    other    place    in 
<bamber.     There  is  a  whispi'ring  gallery  in  i 
(\'ipitol    at    Washington,    one    at    Saint    P 
('aibedral.   Ltuidon.  and  another  at   G 
Cathedral,  Kiiglanil. 

WHIST,  a  well-known  game  at  cardi, 
clearly  de-i'iibed  liy  Kdmond  Hoyle  (qv. 
biN    'Slmii    Triiitise   on    the    Game  of  AV 
(174.M.     Sei    Hkiix;K. 

WHISTLE-WOOD,    a    North    I 
Ui.ipletree  (Aar  f*t'unsyli'aniium).     It  i». 
nee,  or  S4>nietinies  only  a  ̂ hrult,  common 
niountainouN   districts    of    the   eastern    I 
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States  and  Canada.  Generally  it  is  found  in 
thicket-like  young  woods,  growing  in  damp 
rocky  soil.  The  flowers  are  in  long  axillary 
ittCemcs,  and  bloom  late  in  spring,  drooping 
under  the  branches.  They  arc  succeeded  by 
strings  of  the  two-celled  winged  fruits  of  a 
yellowish  green  tint.  The  slender  trunks  are 
olive-green^  when  older  becoming  a  reddish- 
brown,  stnped  with  short,  delicate  streaks  of 
white  pigment,  which  may  be  scraped  off,  and 
for  this  reason  the  tree  is  often  called  striped 
maple;  it  is,  however,  also  known  as  moose- 
wood,  since  the  deer  are  fond  of  the  young 
shoots  when  the  sugary  sap  is  flowing.  The 
bark  is  easily  stripped  off  the  young  branches, 
leaving  white  witnes  from  which  country  folk 
make  whistles.  Other  whistles  are  made  from 
the  bass-wood  (Tilia  americana),  and  the  name 
is  given  in  Great  Britain  to  the  mountain-ash 
(Sorbus)  and  to  the  common  and  sycamore 
maples. 

WHISTLER,  hwls'ler.  Jamee  Abbott McNeill,  American  artist :  b.  Lowell,  Mass.,  10 
July  1834;  d.  London,  17  July  1903.  In  1851 
he  was  appointed  to  the  West  Point  Military 
Academy,  which  he  left  in  1854;  and  in  1854-55 
was  a  draughtsman  in  the  Coast  and  Geodetic 
Survey.  This  employment  he  soon  quitted, 
going  to  England  and  thence  to  Paris,  where  in 
1855-57  he  was  a  pupil  in  the  studio  of  C.  G. 
Gleyre,  an  artist  of  Ingres*  school,  who  ̂ 'never 
drew  a  line  without  having  first  assured  him- 

self how  Raphael  would  have  proceeded.*  Pre- 
vious to  the  series  generally  styled  the  ̂ ^French 

Set,*  Whistler  is  known  to  have  etched  three 
plates,  and  other  early  attempts  were  made. 
The  ** French  Set.*  renderings  of  figures,  street 
scenes  and  interiors,  appeared  in  1858  (pub- 

lished by  Delatrc)  — 12  plates,  with  an  etched 
title.  But  few  copies  were  printed.  In  1863 
Whistler  went  to  London  and  settled  in  Chelsea. 
During  his  earlier  days  there  he  completed  the 
*  Thames  Set*  of  etchings,  16  in  all,  treating  of 
the  craft  of  that  stream  and  the  (juaint  build- 

ings along  its  edge.  Some  rare  prints  of  these, 
generally  considered  superior,  were  made  be- 

fore their  publication  in  1871.  ̂ The  PooP  and 
'Black  Lion  Wharfs  are  among  the  best  of 
them.  He  exhibited  paintings  frequently  at  the 
Royal  Academy,  one  of  the  earliest  being  ̂ At 
the  Piano,*  purchased  by  the  Scottish  painter 
John  Phillip  for  30  guineas.  In  1872  the  <  Ar- 

rangement m  Gray  and  Black*  (^The  Painter's 
Mother*),  now  in  the  Luxembourg  Gallery,  was 
accepted  by  the  Academy  only  on  the  insistence 
of  Sir  William  Boxall.  Whistler  sent  other 

pictures,  such  as  *The  Last  of  Old  Westmin- 
ster,* and  ̂ Symphony  in  White  III,*  but  he 

could  not  agree  with  the  management  of  that 
institution,  long  before  his  death  ceased  to  ex- 

hibit there  and  was  never  made  A.R.A.  Some 
of  his  best  work  was  shown  at  the  Grosvenor 
Gallery,  opened  by  Sir  Coutts  Lindsay  in  1877, 
including  famous  portraits,  Irving  as  Philip 
II*  and  the  ̂ Arrangements,*  ^Harmonies,*  and 
^Nocturne,*  novel  in  title  and  character.  It  was 
in  1877  that  Ruskin  wrote  of  the  *  Nocturne, 
Black  and  Gold*  (<The  Falling  Rocket*),  then 
at  the  Grosvenor:  ^^I  have  seen  and  heard 
nmch  of  cockney  impudence  before  now,  but 
never  expected  to  hear  a  coxcomb  ask  200 
guineas  for  flinging  a  pot  of  paint  in  the  pub- 

lic's face*  (^Fors  Clavigera*).  Then  ensued 
the  diverting  Ruskin  suit,  brought  for  libel  by 
the  artist  and  heard  in  November  1878.  The 
verdict  was  for  the  plaintiff,  and  the  farthing 
assessed  for  damages  Whistler  afterward  wore 
on  his  watch  chain.  The  costs  against  Ruskin, 
£306  12s.  4d.,  were  met  by  a  public  subscription. 
Whistler  followed  up  the  affair  by  his  pamphlet, 
*Art  vs.  Art-Critics,*  in  which  he  first  proved 
his  .cleverness  in  controversial  satire.  He  pre- 

ferred to  exhibit  his  works  under  conditions 

which  he  could  himself  direct  and  ̂ ave  a  spe- 
cial exhibition  in  1874.  Others,  of  either  prints 

or  paintings,  were  held  in  the  rooms  of  the  Fine 
Arts  Society  in  1880,  1881,  1883,  1884  and  1886. 
At  the  International  Society,  Knightsbridge.  he 
always  had  chief  place.  He  became  a  member 
of  the  Royal  Society  of  British  Artists  in  1884 
and  in  1886  some  ̂ revolutionary  members* 
made  him  its  president.  His  administration  im- 

proved the  artistic  quality  of  the  exhibitions, 
but  was  not  commercially  successful,  and  in 
1889  he  failed  of  re-election  and  many  of  his 
following  resigned.  His  explanation  was  char- 

acteristic: "It  is  all  very  simple.  The  Royal 
Society  of  British  Artists  has  disintegrated —« 
the  ̂ artists*  have  come  out,  the  < British  re- 

main.* *  He  failed  for  a  long  time  of  the 
recognition  he  merited;  but  latterly  many  dis- 

tinctions were  conferred  upon  him.  He  was  a 
member  of  the  Leprion  of  Honor  and  the  Ba- 

varian Order  of  Saint  Michael,  member  of  the 
Munich,  Rome,  Dresden  and  other  academies; 
in  1900  received  the  unusual  award  at  the 
Paris  Exposition  of  the  gold  medal  for  etching 
and  also  for  painting;  and  in  1902  the  gold  medal 
of  honor  from  the  Pennsylvania  Academy  of 

Fine  Arts.  By  many  Whistler's  etchings  have 
been  ranked  as  the  consummate  product  of  his 
art,  classed  with  those  of  Rembrandt  and 

even  said  to  surpass  the  world's  greatest  etcher 
in  the  process  of  selecting  essentials  and  a  cer- 

tain subtlety  in  execution.  He  did  not  keep  a 
set  of  proofs  or  memoranda  of  his  work  and 
probably  no  complete  list  of  his  etchings.  The 
first  catalogue  of  them  appeared  in  1874.  Wed- 
more  gave  214  in  1886,  268  in  1889;  a  supple- 

ment to  Wedmore  increased  the  number  to 
372.  It  is  probable  that  the  total  is  more  than 
400  prints.  It  has  been  said  that  while  Rem- 

brandt chose  greater  subjects,  only  a  com- 
paratively small  part  of  the  total  number  of 

his  plates  is  sought  by  collectors,  but  all  of 

Whistler's  are  highly  esteemed  by  connoisseurs. 
"There  are  no  failures,**  declares  one  writer; 
some  are  sketchier  than  others,  but  all  are 

genuine  expressions  of  Whistler's  art.  Whistler 
used  an  increasing  economy  of  means;  the 
^  First  Venice  Set,*  published  by  the  Fine  Arts 
Society  in  1880  (12  plates),  and  the  < Twenty- 
six  Etchings*  (1886),  principally  of  Venetian 
subjects,  though  including  some  English  also, 
show  in  this  respect  great  difference  from  the 
^French*  and  ̂ Thames*  sets.  The  unfailing 
characteristics  of  the  etchings  are  precision  and 
flexibility  of  line  and  remarkable  picturesque- 
ness  in  the  rendering  of  shade  and  light.  Their 
observation  and  their  technical  skill  are  alike 
roteworthy.  Of  the  single  plates  may  be  men- 

tioned *Joe,*  ̂ Little  Putney,*  ̂ Battersea 
Bridge,*  *01d  Chelsea*  and  <Speke  Hall* 
Examples  are  to  be  seen  in  many  important 
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public  cnllcctions,  including  the  Venice  Acad- 
emy, Rihliothcfiue  Kationale,  British  Museum, 

thi*  Now  York  Public  Library  and  the  Dresden 
(lallery.  In  dry-poinl  and  lithography,  too, 
Whistler  was  very  successful.  His  first  lith- 

ographs were  made  in  1877  and  he  preatly 
improved  the  art.  His  I^ndon  exhibition  of 
18R.^  contained,  besides  etchings,  a  mnnbcr  of 
dry-points;  in  18%  about  70  lithographs  were 
shown  at  the  Fine  Arts  Society.  The  Way 
c;italof?tie,  no  longer  in  print  and  claiming;  to 
include  all  those  printed  down  to  1897,  gave 
130.  to  which  at  le:ist  ei^ht  must  further  be 
added.  The  list  of  nearly  400  etchings  and 
dry-points  and  138  lithographs,  known  to  be 
in  existence,  reveals  a  large  amount  of  work, 
e\en  supposing  that  the  artist  had  done  noth- 

ing else.  In  pastel  and  water-colors,  Whistler 
wrought  sparingly,  although  some  of  the 
Venetian  pastels  are  the  equals  of  anything  yet 
attempted  in  that  medium.  His  creed  as  a 
painter  he  stated  in  two  series  of  Troposi- 
tions,*  and  the  lecture  *Ten  o'Clork*  first  given 
in  Lon<lon  20  Feb.  188.S.  One  of  the  proposi- 

tions was  that  a  painting  had  **no  mission  to 
fulfil,^  but  was  a  **joy  to  the  artist,  a  delusion 
to  the  philanthropist,  a  puzzle  to  the  botanist* 
Critics  he  thought  a  herd  of  ignoramuses;  Init 

they  had  their  utility — "they  keep  one  always 
busy,  always  up  to  the  mark,  cither  fighting  or 

proving  them  idiots."  F()r  a  long  time  in  Lon- 
don he  was  better  known  for  his  pugnacity  than 

for  his  art.  His  arrogance,  his  mordant  wit, 
his  sparkling  l)on-mots,  his  striking  individuality 
—  ihe-^e  were  sooner  recognized  than  his  genius. 
His  fondness  for  sarcasm  and  the  severity  and 
clearness  with  which  he  lamliasted  those  he  did 
not  like  —  and  they  were  many  —  qualified  him 
a:;  a  past-master  in  *the  gentle  art  of  making 
enemies.*  It  is  to  be  regretted  that  his  excep- 

tional genius  was  thus  marred.  He  had  in  oils 
a  broad  range  of  subjects.  There  are  the  nu- 

merous p<iriraits;  nuirines  (* Valparaiso  Har- 
bor*; *Hlue  Wave  —  Biarritz*;  <The  Ocean*; 

and  landscapes  of  many  sorts,  especially  those 
interpretative  of  night.  His  method  was  to 
apply  many  coats  of  thin  color  instead  of  one 
oi  a  few  of  greater  consistency*  this  guarantees 
tci  his  work  a  superior  permanence.  He  was 
abo\e  all  the  colorist  and  in  pure  line  and  color 
barmorie^  ba*^  be«  n  called  one  of  the  supreme 
arti'-is  Hi>;  work  has  repeatedly  been  compared 

111  thai  ot  X'ehi'ifiuez,  but  stu<Iy  shows  very 
ini|x>rtatii  (bssimilarities  and  Whistler  must  re- 

main iniiqne.  He  !K>rrowed  somewhat  from 
Oriental  art,  though  always  MilM>r(hnaling  these 
elements  to  his  own  ends.  Among  portraits 
not  n  fern-jl  i«)  is  that  of  Carlyle,  now  in  the 
(ilasgnw  Museum,  of  which  the  philosopher  ob- 
*«ir\ed,  "weel.  man,  you  have  given  me  a  clean 
ciillar.  an<l  that  is  more  than  Meester  Watts 
has  d(»ne."  Whistler  did  some  work  in  interior 
decoratitm,  such  as  the  music-room  of  Sarasate 
(Paris'  and  the  " Peacock- ro<»m"  for  Mr.  Ley- 
land  (Lon<lon).  Many  fine  examples  of  his 
painiinLTN  an-  in  American  galleries,  public  and 
private.  His  placr  in  the  history  of  world  art 
caimot  yet  l»e  e-timaied,  but  he  may  safely  lie 
put  among  ihi  great e>t  painters  of  the  19th 
Century. 

Bibliography. —  M<ecollection>  and   Inipres- 

bions,'  by  Kddy  (1903);  Menpes'  *  Whistler  as 

I  Knew  Him»  (1904);  Seitz,  Don  C.  'Writ- 
ings l»y  and  About  Whistler*  (New  York  l'>10». 

and  «Whistler  Stories*  (New  York  (lOlJ); 
Duret.  Theodore.  < Whistler*  (Paris  1904); 

C'ary.  K.  L.,  <The  Works  of  James  McNeill 
Whistler'  (New  York  1907);  Bacher.  O.  H., 
«With  Whistler  in  Venice*  (ib.  1908);  Hart. 
niann,  Samuel.  <The  Whistler  Book*  (Boston 
l'>10);  Kutter.  Frank,  «Whistler»  (New  York 
1911);  (Gallatin.  A.  H.,  'Whistler's  Portraits 
and  Other  Modern  Profiles*  (2d  cd..  New 
York  1913) ;  id.,  *  Portraits  and  Caricatures  of 
James  McNeil  Whistler'  (ib.  1913);  id.,  'Note* 
on  Some  Rare  Portraits  of  Whistler*  (ih. 
1916);  Kennedy,  E.  G.,  ̂ Htchtngs  of  Whistler* 
(ib.  1910) ;  Way  and  Dennis.  «The  Art  of  James 
McNeill  Whistler'  (ib.  1W5) ;  Wcdmore.  F, 
'Whistler  and  Others*  (ib.  1906);  'Masters  in 
Art*  (Vol.  VIII,  Boston  1907);  < Descriptive 
Catalogue  of  the  Etchings  and  Drx-puints  of 
James  A.  McNeill  Whistler*   (Chicago  1909). 

WHISTLEWING,    or    WHISTLBR,    a 
duck.   See  (jOij>en-eye. 

WHISTON,  hwis'tdn,  WiUiam,  EiutUsh 
mathematician  and  Anglican  clergyman :  b.  Nor- 

ton, Leicestershire,  9  Dec.  1667;  d.  London.  27 
Aug.  1752.  He  took  his  degree  at  Clare  Hall, 
Cambridge,  in  1690,  and  in  1691  was  elected  to 
a  fellowship  there.  He  was  ordained  a  deacon 
in  1693,  was  appointed  chaplain  to  the  hishc^  of 
Norwich,  and  in  1098  became  vicar  of  Lowe- 

stoft, Suffolk.  He  was  appointed  deputy  pro- 
fes.sor  of  mathematics  to  Newton  at  Cambridge 

in  1701,  and  in  1703,  upon  Newton's  resigna- 
tion, .succeeded  to  the  Lucasian  profcssor^p. 

He  contiimed  to  preach,  hut  having  given  ex- 
pression to  Arian  views,  was  in  1710  summarily 

expelled  from  his  professorship  and  the  uiu* 
versity.  He  removed  to  l^ndon  where  he  pub- 

lished *An  Historical  Preface  to  Frimiti\*e 
Christianity  Revived*  (1711).  He  was  lime- 
upon  prosecuted  for  heresy,  but  after  proceed- 

ings lasting  five  years,  was  permitted  to  remain 
in  the  English  Church.  Fie  subsequently  en- 

gaged in  lecturing  upon  scientific  subjects,  bcii^ 
among  the  first  to  introduce  lectures  with  ex- 

periments in  London.  He  founded  in  1715  a 
society  for  the  promotion  of  primitive  Chris- 

tianity, the  meetings  of  which  were  held  in  lus 
home,  and  afterward  liecame  a  Baptist  He 
made  a  translation  of  Josephus  (1737)  which 
ran  through  many  editions  and  wrote  *Kev 
Theory  of  the  Earth*  (1696);  *The  Accom- 

plishment of  Scripture  Prophecies*  (171)6);  *.\ 
New  Method  of  Discovering  the  Longitude' 
(1714);  «The  True  Origin  of  the  Sabellian 
and  Athanasian  IX>ctrincs  of  the  Trinity* 
(1720);  ;^The  Testimony  of  Phlegun  Vindi- 

cated* (1732);  *The  Longitudes  Found  b)*  ibc 
Ellipsis  of  Jupiter's  Planets*  (1738);  <Mem- oirs*    (1749),  etc. 

WHITAKBR,  hwlt'a-k^. American  clergyman:  b.  (tamhridge,  EngfawL 
1585;  d.  Henrico  County.  Va..  after  1613.  He 
was  graduated  from  Cambridge,  was  for  tome 
\ears  rector  of  a  north  of  England  parish,  set- 

tled in  Henrico  County,  Va.,  in  1611  and  was 
active  in  missionary  work.  lie  hapiized  Poca- 

hontas and  otViciated  at  her  wedding.  He  wroK 

Htood  Newes  from  Virginia,*  (1613),  one  of 
the  first  lK)oks  written  in  the  colonics. 
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WHITAKER,  hwit'a-ker,  Daniel  Kimball, American  editor:  b.  Sharon,  Conn.,  13  April 
1801 ;  d  10  April  1881 ;  grandson  of  the  Rev. 
Nathaniel  Whitaker.  He  was  graduated  at 
Harvard,  1820,  studied  law  and  settled  in  South 
Carolina,  becoming  the  law  partner  of  ex-Gov- 
emor  John  Lyde  Wilson.  Though  eminently 
successful  as  a  lawyer,  his  preferences  were  for 
literature  and  he  established  and  edited  a  num- 

ber of  periodicals,  among  them  the  Southern 

Literary  Journal  and  IVhitaker's  Magazine,  In 1841  he  established  at  Charleston,  S.  C,  the 
Southern  Quarterly  Review,  which  he  edited 
until  the  Civil  War.  In  1866  he  moved  to  New 
Orleans,  La.,  and  founded  and  for  many  years 
edited  the  New  Orleans  Monthly  Review,  He 
was  corresponding  secretary  of  the  New  Or- 

leans Academy  of  Sciences. 

WHITAKER,  Edward  Gascoi|pie,  Ameri- 
can judge:  b.  New  York,  13  April  1853.  He 

received  his  education  at  Southampton  Acad- 
emy and  at  a  German  university,  and  was  ad- 

mitted to  the  bar  in  1876.  In  1884  he  was  ap- 
pointed deputy  attorney-general  of  New  York, 

which  office  he  occupied  for  seven  years.  In 
1912  he  received  the  appointment  as  justice  of 
the  Supreme  Court  of  New  York,  first  district. 
As  president  of  the  State  Bar  Association 
(1897),  Mr.  Whitaker  served  on  the  committee 
concerned  with  international  arbitration  prob- 

lems; was  active  in  promoting  expedient  meas- 
ures for  the  prompt  publication  of  appellate 

reports,  and  was  instrumental  in  establishing 
the  system  of  uniform  examinations  for  ad- 

mission of  students  to  the  'bar. 
WHITAKER,  John,  English  Anglican 

divine:  b.  Manchester,  about  1735;  d.  Kuan- 
Langhorne,  Cornwall,  30  Oct.  1808.  He  was 
educated  at   Oxford.    In   1771   he  published  a 
*  History  of  Manchester,^  and  in  refutation  of 
Macpherson's  theory  that  the  modern  Highland- ers were  descendants  of  the  Caledonians  of 

Tacitus,  wrote  his  ̂ Genuine  History  of  the 
Britons*  (1772),  maintaining  that  they  were 
descended  from  an  Irish  colonization  which 
followed  the  Roman  invasion.  In  1778  he  was 
presented  by  his  college  to  the  rectory  of  Ruan- 
Langhorne.     His    most    important    works    are 

*  Sermons  upon  Death,  Judgment,  Heaven  and 
HelP  (1783);  <Mary,  Queen  of  Scots,  Vindi- 

cated* (1787);  ̂ The  Origin  of  Arianism  Dis- 
closed* (1791);  <The  Course  of  Hannibal  over 

the  Alps  Ascertained*  j(1794)  ;  ̂Life  of  Saint 
Neot*    (1809). 
WHITAKER,  Joseph,  English  publisher: 

b.  London,  4  May  1820;  d.  Enfield,  Middlesex, 
15  May  1895.  In  1849  he  started  a  church 
monthly  called  The  Penny  Post,  soon  after  es- 

tablished a  theological  publishing  business  of 
his  own  in  Pall  Mall,  and  in  1856-59  was  editor 
of  The  Gentleman's  Magasine.  He  founded 
The  Bookseller  in  1858,  hut  his  name  is  remem- 

bered principally  in  the  title  of  *Whitaker's  Al- 
manac,* which  first  appeared  in  1868.  The  ̂ Ref- 

erence Catalogue  of  Current  Literature*  was 
started  by  him  in  1874. 
WHITAKER,  Nathaniel  American  Pres- 

byterian clergyman:  b.  Long  Island,  N.  Y.,  22 
Feb.  1732;  d.  Woodbridgc,  Va..  21  Jan.  1795. 
He  was  graduated  from  Princeton  in  1752,  en- 

tered the  ministry  and  became  pastor  of  a 
church  at  Chelsea,  Conn,  and  visited  England 

in  1765-^,  accompanied  by  Samson  Occom,  an 
educated  Indian,  for  the  purpose  of  soliciting 
funds  for  the  establishment  of  an  institution  of 
learning  in  America  for  the  use  of  the  Indians. 
His  mission  resulted  in  the  foundation  of  Dart- 

mouth College.  He  was  subsequently  engaged 
in  pastoral  duties  in  Massachusetts  and  in 
Maine,  finally  removing  to  Virginia.  He  was 
a  staunch  VVhig  and  ardently  supported  the 

cause  of  the  colonics  during  the  Revolution.  ' Several  of  his  sermons  were  published. 
WHITAKER,  Ozi  WilUam,  American 

Protestant  Episcopal  bishop:  b.  New  Salem, 
Mass.,  10  May  1830;  d.  9  Feb.  1911.  He  was 
graduated  from  Middlebury  College,  Vermont,  in 
1856  and  from  the  General  Theological  Semi- 

nary in  1863.  ̂   He  took  priest's  orders  in  the 
last-named  year,  was  rector  of  Saint  John's, 
Gold  Hill,  Nev.  (1863-65)  of  Saint  Paul's. 
•Englewood,  N.  J.  (1865-6/),  and  of  Saint 
Paul's,  Virginia  City,  Ney.  (1867-69).  In  1869 
he  was  consecrated  missionary  bishop  of  Ne- 

vada, was  transferred  to  the  diocese  of  Penn- 
sylvania as  assistant  bishop  in  1886,  and  upon 

the  death  of  Bishop  Stevens  in  1887  became 
bishop  of  Pennsylvania. 

WHITBREAD,  hwTt'bred,  Samuel,  Eng- 
lish politician :  b.  Cardington,  .Bedfordshire, 

1758;  d.  6  July  1815.  He  was  educated  at  Ox- 
ford and  Cambridge  and  entered  the  House  of 

Commons  in  1790  as  Whig  member  for  Bed- 
ford. He  at  once  made  his  mark  as  an  able 

advocate  of  Parliamentary  reform,  religious 
and  civil  liberty,  the  abolition  of  slavery  and 
similar  liberal  causes,  and  as  a  strong  opponent 
of  Pitt's  war  policy.  He  took  a  leadmg  part  in 
the  impeachment  of  Viscount  Melville  in  1805- 
06  and  against  Lord  Chatham  for  his  misman- 

agement of  the  Walcheren  Expedition  in  1809. 
He  committed  suicide  after  being  engaged  in  a 
very  trying  controversy  over  the  rebuilding  of 
Drury  Lane  Theatre.  Consult  *The  Creevy 
Papers*   (1903). 

WHITBY,  hwit'bT.  Canada,  capital  of  Onta- rio County,  a  town  and  port  of  entry  on  Lake 
Ontario,  at  the  southern  terminus  of  the  Whitby 
and  Port  Perry  Railway,  and  on  the  Grand 
Trunk  Railway,  30  miles  east  of  Toronto.  It 
has  iron  foundries,  tanneries,  manufactories  of 
agricultural  implements,  mill  machinery  and 
musical  instruments  and  carries  on  an  active 
agricultural  trade.    Pop.  2,500. 

WHITBY,  England,  seaport  in  the  North 
Riding  of  Yorkshire,  48  miles  north-northeast 
of  York,  at  the  mouth  of  the  Esk,  which  di- 

vides it  into  two  parts.  The  houses  are  ranged 
on  bold  acclivities  and  an  ancient  restored 
cruciform  church  stands  on  the  verge  of  a  lofty 
cliff;  there  are  several  modern  churches  and 
Non-Conformist  chapels ;  a  town-hall,  courthouse, 
museum,  temperance  hall,  seamen's  hospital,  etc. 
The  harbor  is  spacious  and  commodious,  hav- 

ing wet  and  dry  docks,  etc.  The  manufacture 
of  jet  ornaments  is  carried  on,  a  very  hard 
black  ossified  wood  being  abundant  in  the 
neighborhood.  There  are  also  yards  for  ship 
and  boat  building  and  productive  sea  fisheries. 
In  657  Saint  Hilda  founded  her  famous  priory  on 
the  site  of  Whitby,  then  called  Streoneshalh,  and 
in  it  was  held  the  important  Synod  of  Whitby 
in  664,  at  which  the  Roman  usage  as  regarded 
Easter  was  adopted  (see  Easter).    The  poet 
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Cjrdmon  (q.v.)  was  a  rcsidfnt  in  this  monastery, 
of  which  nothiiiK  now  remains,  though  the 
choir,  north  traii>cpt  and  part  ot  the  nave  of 
an  aW)cy  erected  on  the  site  in  the  llth  century 
are  still  standing-  The  ruins  are  in  early  English 
style  and  extremely  beautiful.  The  neighhor- 
hc/od  is  rich  in  pirtnresquo  sct-nery  and  interest- 

ing features.  Pop.  about  13,000.  Consult 

Kitchen,  *\V!iitby  Abbey  and  Other  Essays^ ■(1W4). 

WHITCHER,  hwich'cr.  Frances  Miriam 
Berry,  American  humorist:  b.  Whitestown, 

N.  Y.,  1  Nov.  1811 -^d.  there,  4  Jan.  1852.  She was  married  in  184/  to  Rev.  B.  W.  Whitcher, 
an  Episcopal  clcrgjman  of  Elmira,  N.  Y.    Her 

*  Widow  Bcdott's  Table-Talk*  first  appeared  in 
Neal's  Saturday  Gazette,  published  by  J.  C.  Ncal, 
author  of  *  Charcoal  Sketches.*  After  her  death 
these  and  other  humorous  articles  of  the  jour- 

nalistic type,  once  very  popular,  were  collected  * 
in   *The  Widow  Bcdott's  Papers*    (1855)   and 
*  Widow     Sprigg,     Mary     Elmer    and     Other 
Sketches*    (1867). 
WHITK,  Andrew  Dickson,  American 

diplomat,  educator  and  author:  b.  Homer,  N. 
Y.,  7  Nov.  1832;  d.  Ithaca,  N.  Y.,  4  Nov.  1918. 
He  was  graduated  from  Yale  in  1853  and 
studied  at  the  College  of  France,  Paris,  and 
at  the  University  uf  Berlin.  He  was  attache 
of  the  American  legation  at  Saint  Petersburg 
in  1834-55  at  the  time  of  the  Crimean  War, 
and  in  1857,  shortly  after  his  return  to  the 
United  States,  became  professor  of  history  and 
English  literature  at  the  University  of  Michi- 

gan. In  18()3  he  returned  to  Syracuse  and  was 
elected  to  the  New  York  State  senate,  where 
he  was  especially  interested  in  educational  leg- 

islation, olitaining  the  passage  of  bills  organiz- 
ing the  State  normal  system  and  providing  for 

the  codifying  of  the  educational  laws.  H:*  also 
had  an  im|K)rtant  part  in  the  founding  and 
organization  of  Cornell  University,  contribut- 

ing $300,(XX)  fur  the  purpose,  and  also  pr<K.uring 
for  that  institution  the  national  land  grant 
for  agricultural  colleges;  in  1867  he  became 
president  of  the  unixerbiiy  and  was  also  pro- 

fessor of  history.  He  maintained  his  connec- 
tion with  Cornell  until  1885,  when  he  re^>igned 

l«otb  prrsideiicy  and  professorship.  He  gave 
to  the  uni\irsity  his  excellent  historical  library 
of  aT'oni  31  MM)  volumes,  and  on  the  acceptance 
oi  tlii>  git  I  the  depaiimeius  of  history  and 
croiumiirs  were  reorganized  as  the  White 
School  of  Mi>tory  ami  P(»litical  Science.  While 

I-n  sidcnt  m"  t'ornell,  he  wa>  also  active  in  pub- lic affairs:  in  1871  was  one  of  a  commission  to 
study  and  report  on  the  desirability  of  annexing 
Siinto  Momingo;  in  1878  was  honorary  com- 
nv^<iinniT  !•!  the  Paris  Exposition,  and  in  1879- 
Sl  Miiii'^ier  to  (lermany,  <luring  which  time  he 
b:id  leave  of  a!>sencr  from  the  iniiversity.  In 
lS<)J-*i4  b«'  \Na<  Minister  to  Rus«5ui;  in  1896 
was  <»iie  of  the  commissioners  to  investigate 

the  \"iii« /ui  la  I'oundary  r|uestion,  and  in  lff)7- PV2  was  Ami.a^^ador  to  ( icrmany,  holding  that 
position  li»ni;rr  than  any  uther  .'\merican  Min- 

ister. Retorr  liis  retiremtiii  from  iht-  (it^rman 
Amba*»N;nliii -]:i|i  bt-  was  electe«l  a  member  of 
the  I5t  rlin  \  ;nl»  ni\  (^\  Sciences  In  ISO'^  he 
was  prcsi<|«  lit  "f  ilie  rnind  .^tate>  delegation 
to  Tlie  HaLMir  l'(are  <  'iiferrnce.  He  letired 
from  public  life  in  V^^2  ami  parsed  hi**  remain- 

ing years  at  Ithaca.  His  published  works  in- 
clude < History  of  the  Warfare  of  Science 

against  Theology*  (1898),  an  cnlarRcment  of 
his  *  Warfare  of  Science*  (1876);  'Studies  in 
General  History';  *Thc  New  Germany*.  'Eu. 
ropean  Schools  of  f!istf»ry* ;  <  Paper  Mnnev  In- 

flation in  France*  (1876);  ̂ Chapters  from  My 

Diplomatic  Life*  {Century  Magazine.  I'/lU)*; 'Autobiography*  (1905);  < Seven  Great  States- 
men in  the  Warfare  of  Humanity  with  Un- 

reason*   (1911). 

WHITB,  Arthur  SUva.  English  publicist: 
b.  London,  1  Feb.  1859.  He  was  sccrei^ry  to 
the  Royal  Scottish  (ieo^raphical  Society  and 
editor  of  the  Scottish  Geographical  Magasitu 
ill  1884-92,  and  for  15  years  was  engaged  in 
foreign  travel.  In  1898  he  explored  the  oasis 
of  Siwa  and  in  19U0  traveled  in  ihc  Sudan 

His  publications  include  'Development  oi 
Africa'  (1890)  ;  Report  to  the  Paris  (Geographi- 

cal International  Congress  (1898);  'From 
Sphinx  to  Oracle*  (1899);  *The  Expansion  oi 
Kg>pt*   (1899),  etc. 

WHITS,  Bouck,  Socialist  writer  and  ora- 
tor: 1).  Middleburg,  N.  Y.,  1874.  He  completed 

the  Harvard  course  at  18  and  was  graduated 
from  the  Union  Theological  Seminary  in  19Q2. 
In  following  years  he  held  several  charges  and 
from  1908  to  1913  was  resident  pastor  of  Trin- 

ity House,  Biooklyn.  Always  extremely-  social- istic in  his  views,  he  aroused  antagonism  and 
was  relieved  of  his  charge.  He  at  once  organ- 
i/ed  the  church  of  the  Social  Re\olution.  in 
Manhattan,  X.  Y.  The  foUitwing  year  he  y^^^ 
arrested  for  interfering  with  a  church  service* 
and  sentenced  to  six  moiuhs  for  disordcrly 
conduct.  In  1916  he  trampled  on  an  American 

flag  and  was  again  sent  to  jprison  for  treason- 
ous utterances.  He  is  a  writer  of  considerable 

force  and  has  produced  *Quo  Vaditis*  (1*X13); 
*The  Mixing*  (1913)  ;  «The  Carpenter  and  the 
Rich  Man*  (1911);  ̂ Letters  from  Prison* 
(1915). 

WHITE,  Charles  Abiathar,  American  geol- 
ogist: b.  North  Dighton.  Mass.,  26  Jan.  1836; 

d.  1910.  He  was  State  geologist  of  Iowa  in 
1866-70,  occupied  the  chair  of  natural  history 
at  the  Iowa  State  University  in  1867-73.  and  in 
1873-75  held  that  chair  at  Bowdoin  Colle^, 
Maine.  In  1874-92  he  was  engaged  as  geologist 
and  paleontologist  on  different  United  States 
government  surveys,  and  after  1876  was  con- 

nected honorablv  with  the  Smithsonian  Insti- 

tution and  the  L'nitcd  States  National  Museum. 
where  he  was  associate  in  palaeontology.  He 

has  published  *Riport  on  the  Geological  Sur- 
\ey  of  Iowa*  (1870);  'Report  on  Invertebratr 
]\)Sm1>  and  Surveys  West  of  the  lOChh  Merid- 

ian' (1S75);  *  Review  of  the  Fo«isil  Ostrcids 
of  North  .\merica\  (1883);  *The  Relation  of 
Hiolog>*  to  (ivological  Investigation*  (19M). ( tc.  .\  complete  list  of  his  writings,  indudinc 
211  titles  (l«6(V-^5).  was  catalogued  by  J.  B. 
Maro.tt  (1885). 

WHITE,  David.  American  geologist:  k 
Palmyra.  .\  V..  1  July  1862.  He  was  graduated 
at  Cornell  Uni>crsity  in  1886;  has  been  widi 
Uiiitrd  .^tatt  N  (itolocriial  Sur\ey  since  1^6  and 
is  .tt  prcM-iit  chirf  geologist  of  that  burcaa 
Mis  specialty  i^  paleo/oir  paleoliotany  and  be 
has  ser\ed  as  a^^sociatr  curator  of  that  brandi 
ill  United  Stat(N  National  Museum  since  I'tU 
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member  of  the  National  Academy  of 
,  Fellow  of  the  Geological  Society  of 
.  and  of  the  American  Association  for 
ancement  of  Science,  etc.  He  has  pub- 
?ossil  Flora  of  Carboniferous  of  South- 
Missouri*;  ^  Flora  of  Lower  Coal 

a  of  Missouri* ;  < Effect  of  Oxygen  in 
*  Fossil   Plants  of   the  Group   Cycado- 

^ Fossil  Flora  of  West  Virginia* ; 
m  Appalachian  Coal  Field* ;  *  Origin  of *  Fossil    Flora    of    Coal    Measures    of 
and   many  papers  in  government   re- 

id  scientific  periodicals. 
[TE,  Edward  Douglass,  American 
.  parish  of  Lafourche,  La.,  3  Nov.  1845. 

educated  at  Mount  Saint  Marjr's  Col- 
•ryland,  and  at  the  Jesuit  College  in  New 
and  during  the  Civil  War  served  in  the 
jrate  army.  He  subsequently  studied 
1  was  admitted  to  the  Louisiana  bar. 
State  senator  in  1874;  associate  justice 
supreme  Court  in  Louisiana  in  1878,  and 
States  senator  in  1889-94.   While  still  a 
of  the  Senate  he  was  appointed  an 

;  justice  of  the  United  States  Supreme 
md  12  Dec.  1910  he  was  created  chief 
His  opinions  on  trust  cases  and  the 

1  law  added  much  to  his  reputation. 
d  his  position  to  his  ability,  being  ad- 
first  by  President  Cleveland  and  later 
ident  Taft. 

ETE,  Edwin,  American  naval  officer: 
,  1843;  d.  Brooklyn,  N.  Y.,  23  Dec. 
e  was  graduated  from  the  United  States 
Vcadcmy  in  1864;  was  promoted  lieu- 
ommander  in  1869;  commander  in  1886; 
duty  at  the  Naval  Academy  as  com- 
of  cadets  in  1895-98;  received  rank  as 
in  1898  and  was  assigned  to  command 
adelphia,  flagship  at  the  Pacific  station, 
rned  from  Samoa  in  1899  with  broken 
.nd  was  retired  from  active  duty  with 
rear-admiral. 
ITE,  Eliza  Ome,  American  author: 
e,  N.  H.,  2  Aug.  1856.  Her  publications 
<Miss  Brooks>  (1890);  ̂ Winterbor- 

1892)  ;  <When  Molly  Was  Six*  (1894)  ; 
)ming  of  Theodora^    (1895);  <A  Little 
Long  Ago^  (1896) ;  ̂ A  Browning 

ip  and  Other  Stories*  (1897)  ;  *A  Lover 
h>    (1898);    ̂ Edna  and  Her  Brothers* 
'John  Forsyth's  Aunts*  (1901);  <Thc 

3f  Edgefield*  (1909);  *Thc  Enchanted 
n*  (1911). 
[TE,  Frank,  American  politician:  b. 
.  Valley,  III.  12  Dec.  18^6.  He  was 
5d  in  civil  engineering  from  the  Llni- 
Df  Illinois  in  1880.  A  few  years  later 
;d  to  North  Dakota,  where  he  became 
1  politics  as  a  Republican;  in  1891-93 
a  member  of  the  lower  house  of  State 
re,  and  in  1893-99  a  member  of  the 
During  the  Spani.sh-American  War  he 
be  army,  was  major  of  the  First  North 
regiment  and  served  in  the  Philippines. 
he  was  elected  governor  of  the  State 
rm  of  four  years. 

[TE,  Sir  George  Stuart,  English  sol- 
6  July  1835 :  d.  Chelsea,  26  June  1912. 
i   educated   at    Sandhurst,    entered   the 
1853,  served  in  the  Indian  mutiny  and 

the  Afghan  War,  became  military  secretary  to 
the  viceroy  of  India,  and  in  1^1  lieutenant- 
colonel  of  the  Gordon  Highlanders.  His  sub- 
.sequent  promotions  were  colonel  (1885),  lieu- 

tenant-general (1895),  major-general  and  field 
marshal.  From  1893  to  1898  he  was  com- 

mander-in-chief of  the  forces  in  India,  in  1898- 
99  quartermaster-general  to  the  forces,  and  in 
1899-1900  was  general  on  staff  to  command 
troops  at  Ladvsmith.  He  defended  Ladysmith 
118  days  (2  Nov.  1899-18  Feb.  1900)  against 
the  Boers,  being  relieved  by  Lord  Ehindonald 
after  a  disastrous  siege.  In  1900  he  was  made 
governor  of  Gibraltar,  where  he  remained  four 
years,  during  which  period  he  was  made  field 
marshal.  In  1905  he  received  the  Order  of 

Merit,  and  was  transferred  to  the  governor- 
ship of  Chelsea  Hospital.  See  South  African 

War. 

WHITE,  Gilbert,  English  naturalist:  b. 
Sell)omc,  Hampshire,  18  July  1720;  d.  therej^26 
June  1793.  He  was  graduated  from  Oriel  (Col- 

lege, Oxford,  in  1743,  and  having  taken  deacon's orders  in  1747,  acted  as  curate  to  an  uncle  at 
Swarraton.  After  being  ordained  priest  he  was 
for  a  short  period  in  1751  curate  to  the  vicar 
of  Selbome.  Appointed  dean  of  his  college  in 
1752  he  soon  after  became  curate  of  Durlev, 
Hampshire.  He  failed  to  secure  the  provost.ship 

of  Oriel  in  1757,  but  in  the  same  ^'ear  obtained 
the  vicarage  of  Morton  Pinkney,  m  Northamp- 

tonshire, which  was  in  the  gift  of  his  college. 
He  never  resided  on  his  Northamptonshire  liv- 

ing, but  throughout  his  whole  life  remained 
closely  associated  with  the  Hampshire  parish 
which  he  has  made  famous.  About  1758  he 

gave  up  the  Durlcy  curacy  for  that  of  Faring- 
don,  near  to  his  home,  though  for  a  time  he 
acted  as  curate  of  West  Deane,  Wiltshire. 

WTiite's  p*eat  English  classic  <The  Natural  His- 
tory and  Antiquities  of  Selborne,*  the  only 

work  of  the  kind  in  the  langauge  to  attain  that 
rank,  was  published  at  the  end  of  1788,  with 
the  date  1789  on  the  title-page.  It  consists  of 
letters  to  his  two  friends,  Thomas  Pennant, 
author  of  the  *  British  Zoology*  and  Daines 
Barrington,  who  devised  the  form  of  *  Natural- 

ist's JournaP  which  White  kept  from  1767,  when 
he  discontinued  the  ̂ Garden  Kalendar'  begun 
in  1751.  In  the  preparation  of  the  part  on 
antiquities,  compiled  only  when  he  had  been  in- 

duced to  publish,  he  was  greatly  assisted  by 
Richard  Chandler,  the  classical  antiquary  and 
traveler.  His  ̂ Natural  History  of  Selbome* 
has  won  the  enthusiastic  admiration  of  men  of 
widely  different  tastes,  and  has  gone  through 
a  very  large  number  of  editions.  Professor 

Newton  says  that  such  was  White's  keenness 
of  observation^  his  undoubted  errors  are  scarce 
worthy  of  notice.  In  America,  where  most  of 
the  plants  and  animals  mentioned  are,  save  to 
a  few  experts,  known  only  by  name,  the  popu- 

larity of  the  work  has  been  great.  The  most 
important  editions  after  the  first  are  the  fol- 

lowing: the  so-called  Markwick's  or  Aikin's 
(1802),  including  <The  Naturalist's  Calendar,* 
which  Dr.  .\ikin  had  compiled  from  White's 
papers  and  published  in  1795,  but  excluding  the 
<  Antiquities  * ;  the  1813  octavo,  including  hi<; 
poems  for  the  first  time;  Mitford's  (1813); 
Rennie's  (1833);  Bennett's  (1837),  based  upon 
the   preceding;    Jardine   and   Jesse's    (1851); 
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Fardinc's  (1853);  HartinR's  (1875).  one  of  the 
l>cst,  tiascd  upon  Bennett's;  Buckland's  (1875), 
with  a  chapter  on  the  *  Antiquities*  by  the  Earl 
of  Selbome;  Bell's  (1877).  which  superseded 
all  previous  ones,  and  may  still  be  regarded  as 

the  best  (see  Bell,  Thomas)  ;  Grant  Allen's 
(1889),  without  the  *  Antiquities  * ;  and  Bowd- 
ler  Sharpc's  (19U(M)1),  including  the  *An. 
tiqutties'  and  the  Kiardcn  Kalendar,'  There  is 
a  bibliograph  (1897)  by  £.  A.  Martin.  Con- 

sult Jesse,  ̂ Cilcanings  in  Natural  History.*  2d 
series  (1834);  Gordon,  ̂ Gilliert  White  in  Sus- 

sex* (1893) ;  and  Shelley's  <  Gilbert  White  and 
SeH)orne>    (New  York  1906). 

WHITE.  Henry.  American  diplomat:  b. 
Baltimore,  Md..  29  March  1850.  He  was  pri- 

vately educated  in  the  United  States  and  in 
Europe,  and  entered  the  United  States  diplo- 

matic service.  He  was  secretary  of  the  United 
States  Legation  at  Vienna  in  1883-84;  was 
second  secretary  of  the  Embassy  at  London  in 
1884-86,  and  afterward  secretary  until  1893, 
when  his  connection  with  the  diplomatic  service 
was  inteirupted  by  the  Cleveland  administra- 

tion in  1893.  In  the  meantime  he  had  fre- 
quently acted  as  charge  d'affaires,  atid  in  1886 

he  was  special  .American  representative  at  the 
International  Conference  which  abolished  sugar 
l>ounties.  He  was  reappointed  secretary  of  the 
Einbassy  at  London  by  President  McKinley 
in  1897.  and  occupied  that  ofBce  until  he  was 
appointed  Ambassador  to  Italy  by  President 
Roosevelt  in  1905.  He  was  Ambassador  to 
France  in  1907-09,  and  in  1910  was  sent  as 
special  Ambassador  to  (Thile.  He  headed  the 
.American  delepation  at  the  Algeciras  Con- 

ference concerning  Moroccan  affairs  in  1906; 
and  in  1917  was  appointed  manager  of  the 
Potomac  division  of  the  Red  Cross.  On  30 
Nov.  1918  he  was  appointed  a  member  of  the 
United  States  delegation  to  the  Paris  Peace 
Conference,  where  he  served  on  the  Water- 

ways Commission,  and  was  chairman  of  the  sub- 
committee of  the  Commission  of  the  Inter- 

nationalization of  Ports,  Waterways  and  Rail- 
roads. 

WHITE,  Henry  Kirke.  English  ̂ ct:  b. 
Nottinf^ham.  21  March  1785;  d.  Cambndge,  19 
Oct.  1W6.  The  son  of  a  butcher,  he  was  ap- 

prenticed to  a  stocking  weaver,  and  later  to  an 
attorney,  in  whose  ofnce  he  devoted  his  spare 
time  to  the  study  of  Latin  and  Greek.  At  14 
he  wrote  verse  which  was  published  in  different 
magazines,  and  in  1803  published  *  Clifton 
Grove,  a  Sketch  in  Verse,  with  Other  Poems,* a  venture  which  won  for  him  the  attention  and 
friendship  of  Southcy  and  other  literary  men. 

He  obtained  a  sizarship  at  Saint  John's  Col- lege. Cambridge,  in  1804,  and  entered  upon  his 
studies  with  such  close  application  that  his 
health  broke  under  the  strain,  resulting  in  his 
death  from  consumption.  After  his  death  his 
manuscripts  were  placed  in  charge  of  Southey, 
who  edited  his  poems,  letters,  etc.,  and  pub- 
bshcd  thim  under  the  title  < Remains,  etc.,  with 
an  Acciiunt  of  his  Life*  (1807).  He  will  be 
longest   rememliered  by  his  h>'mn  beginning 

"When  mankhalled  on  the  niRhtly  pUin 
The  KHttiTinK  host  bcstud  the  sky. 

WHITE,  Henry  Seelv,  American  mathe- 
matician: b.  (azenovia,  N.  V.,  20  Ma^  1861.  He 

was  graduated  at  Wesleyan  University  in  1882, 

and  took  his  Ph.D.  at  Gotttngen  in  1891.  He 

was  professor  of  pure  mathematics  at  North- 
western University  in  1894-1905,  also  scrviof 

as  secretary  of  the  faculty  there  in  1903-05; 
and  since  1905  he  has  been  professor  of  math^ 
matics  at  Vassar  College.  He  was  also  presi- 

dent of  Vassar  Brothers  Institution  in  1911- 
13,  and  has  occupied  that  position  since  1916 
He  was  president  of  the  American  Mathcmau- 
cal  Society  in  1907-<J6;  and  was  elected  to  the 
National  Academy*  of  Sciences  in  1915.  He was  associate  editor  of  the  Transaciiotu  of 
the  American  Mathematical  Society  in  1902- 
06.  and  its  editor  in  1907-13.  He  has  special- 

ized on  the  geometry  of  curves  and  surfaces 
and  on  the  theory  of  variants. 

WHITE,    Henrey,    American    author:    b 
New  London,  Iowa,  26  Nov.  1866i     He  wat 
graduated  from  Harvard  in  1894,  and  was  ref- 

erence  librarian   in   the   John   Crera'    Librarr^ 
1896-99.       He     has     pubhshed     <D 
(1899);  <Quicksand'   (1900);  «Wheu  <=.««  m 
not  Created,  and  Other  Stories*  (1900);  *Ni 
and  the  Fairies  >    (1902);    <In  an  Old   Mi 
Garden>    (1910);   <The  Adventures  of  Yo^ 
Maverick >   (1911). 

WHITE,  Horace,  American  editor:  h.  Co>'^ 
brook.   N.    H.,    1834;   d.    New   York   City, 
Sept.  1916.    He  was  graduated  from  Beloii  C 
lege,  Wisconsin,  and  from  Brown  Univers 
Entering  upon  the  career  of  journalism,  he  < 
came    city    editor    of    the    Chicago    £tvntM 
Jttumal,  correspondent  of  the  Associated  Pres 
and  assistant  secretary  of  the  National  Kan 
Committee.    As  correspondent  for  the  Chic 
Tribune.,  he  accompanied  Abraham  Lincoln  «*« 
his    political   campaign    against    Douglas.     He 
headed  a  syndicate  for  the  publication  of  Cwt/ 
War  news  during  1864.  and  from  186S*74  was 
editor-in-chief  of  the  Chicago  Trtbumt.    Leav- 

ing this  post,  he  went  to  f^ew   York  in  the 
capacity  of  treasurer  of  the  Oregon  Raihny 
and  Navigation  Company.    He  was  one  of  the 
founders  of  the  New  York  Evening  Post,  act- 
inglRrst  as  head  of  the  company,  and  laier 
( 159^1903)  as  editor-in-chief,  retiring  as  editor 
emeritus.     In  1909  he  was  appointed  hy  (jOt- 
ernor  Hughes  to  serve  on  the  New  Yonc  Stite 
Commission  on  Speculation  in  Securities  and 
Commodities.    As  an  author  he  published  sev- 

eral noteworthy  works,  including  'Money  and 
Banking)   (189$);   <Ufe  of  Lyman  TrumboD' 
(1913),  and  edited  several  French  and  Itafian 
works  on  finance. 

WHITE,  Horatio  Stevens,  American  tkt 
cator:  b.  Syracuse.  N.  Y.,  23  April  18S2L  He 
was  graduated  at  Harvard  University  in  VOX 
later  studied  in  Europe,  and  was  acunittcd  to 
the  bar  of  New  York  in  1878.  He  was  asiiit- 
ant  professor  of  Greek  and  Latin  at  Coracl 
University  in  1876-78,  later  was  assistant  ia 
German,  and  was  appointed  professor  of  Gcr^ 
man  there  in  1891.  Since  1902  he  has  or* 
cupied  the  chair  of  (rerman  at  Harvard  Um- 
versitv.  He  edited  *  Selections  from  LesM^ 
Prose>  (1R8K):  'Selections  for  Carman  Pnv 
Composition'  (1891);  <Deutsch  Voflcficder* 
(1S*LM:  Appleton's  <  Twentieth  Century  Sefirt 
of  (ierrnan  Classics*  (190m)5);  Fiske's  *Ch0i 
Tales  and  Chc^s  Miscellanies*   (1912).  etc 

WHITE,  Hush  LawsoQ.  American Jvriii 
and  legislator:  b.  Iredell  Gonnty,  N.  C«  XlOct 



KaoxviHe,  TenD..  10  April  1840.  He 
I  a  volunteer  against  the  Cherdcees  in 

■*  law  and  began  practice  at  Knew 
m<  He  was  judge  of  the  Supreme 
(  ̂ uuessee,  1801-47,  and  ISffiKIS,  be- 

States  district  attorney  in  1807, 
•••■  elected  to  the  State  senate,  was 
t  bf  the  Bank  of  Tennessee  in  1815-27, 

lor  in  1817-25,  United  States  com- 
I  in  1821-24  for  the  adjustment  of 
gainst  Spain,  and  in  1825  was  elected 
nited  States  Senate  to  succeed  General 
He  was  opposed  to  the  making  of 

improveinents  by  the  Federal  govenw 
.  kd  in  the  movement  which  resulted 

ui>U3hnient  of  the  National  Bank.  He 
earnest  advocate  of  the  removal  of  6k 

irest  of  the  Mississippi,  and  by  his  sup- 
dw  bill  to  limit  executive  patronage 
the  enmity  of  Jai:k£on.  In  1835  he 

duAted  for  the  Presidency,  his  electors 
^reia  and  Tennessee,  and  he  received 
in  ue  electoral  college.  He  became  a 
Whig  in  1838.  and  in  1839  resigned 
in  the  Senate  because  of  his  unwill- 
to  vote  for  the  Sut>-Trea3uary  Bill,  as 
leen  instructed  to  do  by  the  Tennessee 
:  Consult  Scott,  Nancy  U^  ̂ Memoir 

=  White'    (1856). 
ITS,  Isnid  Charles,  American  geolo- 
Uonongalia  County,  W.  Va.,  1  Nov. 
e  was  graduated  at  West  Virginia  Uni- 

1872:    He  was  assistant  geologist  of 
ylvania  Geological  Survey  in  1875- 
United  States  Geological  Survey  tn 

«nd  in  1877-92  he  was  professor  of 
at  West  Virginia  University.     He  re- 

professoruiip  in   1892  in  order  to 

He  is  an  authority  on  coal,  petroleum 
iral  gas,  and  with  Edward  Orton  be 
developer  of  the  anticlinal  theory'  of 

dation.  The  West  Virginia  'Geologi- 
es* contains  many  of  his  reports. 

CTB,  James,  Canadian  geographer:  b. 
[,  Ontario.  3  Feb.  1863.    He  was  grad- 
the  Royal  Military  College,  Kington, 
He  was  a  government  surveyor  in  the 

[ountains,  Quebec  and  Ontario  in  ISM- 
geographer  and  chief  draughtsman  of 
Kdian   Geological    Survey  in    1894-99; 
chief  geographer  of  the  Department 

iterior  in  !ai9-1912.  He  was  appointed 
'  of  the  Royal   Conservation  Commis' 
1909,  and  became  its  assistant  chair- 
I  depu^  head  in  1913.     Since  1917  he 
been  chairman  of  the  advisory  board 
Life  Protection.  He  has  published  a 

■p  of  Canada,  and  several  Urge  scale 
Dd  is  author  of  'Altitude  in  Canada' 
'Maps  and  Map  Making  in  Canada* 
*Atlas  of  Canada>  (1906);  'Oregon, 
1  Juan  Boundaries*    (1906) ;    'Denva- 
Place  Names  in  Canada'  (1912); 

uy  of  Altitudes*  (1903;  1916),  etc 

TB,  Junes  William,  American  stir- 
.  Philadelphia,  Pa.,  2  Nov.  18S0;  d. 

'  April  1916.  He  was  graduated  M.p. 
}.  U  the  University  of  Pennsylvania  in 
id  in  1871-72  served  on  Profetsor 
1  Staff  in  the  Hasslcr  Expedition  to  the 

West  ladies,  the  coasts  of  Soatti  Americs  and 
the  Sttaits  of  M^g^llan  He  then  engaged  in 
practice  al  Phtladclidda,  held  wvcrd  boipital 
charges    and    was    auoceisively    pniEeesar    of 

E'to-uriao  surgery,  of  clinical  surgery  and 1  Rhea  Barton  professor  of  sergerr  at  the 
reraiv  of  Peansylvania  until  he  retired, 

becoming  professor  emeritus.  He  was  attached 
to  the  American  Ambulance  Hospital  at 
Neuilly,  France,  in  1915.  Abcideen  University 
conferred  the  degree  LL.D.  on  him  ia  1906.  He 

left  a  bequest  of  $>iOO/)00  to  (he  Universty  of 
Pennsylvania.  He  was  coauthor  of  'Amencsn 
Text-Book  of  Sargcry*  (1896)  ;  'Genito-Urinal 
Surgery*  (1897):  'Human  Anatomy*  (1906), 
and  author  of  'Text-Book  of  tbc  War  for 
Ainericans*  (1915). 

WHITE,  John  Blake,  American  artist  and 
author  r  b.  Eutaw  Springs,  S.  C,  2  Sept  1781; 
d.  Charleston,  S.  C,  24  Aug.  1859.  He  smdied 
under  Benjamin  West  in  London  in  1800-04. 
Returning  to  the  United  States,  he  establl^cd 

himself  in  Boston,  but, on  account  of  the  lack' 
of  practice  went  to  Oiarleston,  S.  C,  and  be- : 
came  a  lawyer,  was  successful  in  that  profes- ' 
sioD,  and  was  several  times  a  membw  of  the 
South  Carolina  iMtislature.  His  beit^known  pic- 

ture. 'The  Unfurling  of  the  United  SUtes  Flag . 
in  the  Ci^  of  Mexico,*  was  destroyed  duriiw 
the  Gvil  War.  His  other  paintings  include 

■Battle  of  EuUw  Springs'  (1804)  ;  'Battle  of 
Fort  Moultrie*  (1806)  ;  'Battle  of  New  Or- 

leans':  'Mrs.  Motte  Presentin{(  the  Arrows', 
and  'Marion  Inviting  the  Bntish  Officer,  to 
Dinner*    (1836).     He  also  wrote  die  dramas 

(1812);  (Triumph  of  liberty,  or  Louisiana 
Preserved'  (1819).  and  'Intemperance*  (1839). 

WHITE,  John  Ccmpbdl,  American  reli- 
gious worker  and  university  president;  brother 

of  Wilbert  W.  White  (q.v.) :  V  Wooster,  Ohio, 
31  March  1870.  He  was  graduated  at  the  Uni- 
versily  of  Wooster  in  1890.  In  1890-91  he  was 

national  college  5ecretary  of  the  Young  Men's Christian  AssoctatiotL  and  he  was  traveling 
secretary  of  the  Student  Volunteer  Movement 
in  1891-92.  He  was  general  secretary  of  the 
Y.  M.  C.  A.  at  Calcutta  India,  in  1893-1903, 
and  serred  as  secretary  of  the  ways  and  means 
committee  of  the  United  Presbyterian  Churdi 

in  1903-06  He  was  secretary  of  the  Laymen's 
Missionary  Movement  in  1907-15,  and  has  since 
been  president  of  the  University  of  Wooster. 
He  is  snthor  of  'Missions  aiid  Leadership' 
(1915). 
WHITE,  John  HucB,  American  Protestant 

Episcopal  bis&>p:  b.  Gndnnati,  Ohio.  10  Mardi 

1»49.     He  was  graduaicl   ■  ■  "-ilcgc 
m  1872.  and  Berkeley  ['■:■■        .     i  '-l  Jd!p- 
rown.  Conn,,  in  1875.  H.  -.^-i.  ..:  !.  ■.!.■. I  i.riest 
ill  1876.  was  rector  of  Grace  Church,  Old  Say- 
hrook.  Conn.,  1878-81 ;  of  Christ  Church.  ToUet, 

111,  1881-89;  Saint  John's  Church.  Saint  Paul, 

named  year  he  was  consecrated  bishop  of  In- 
diana, and  on  the  division  of  the  diocese  in 

1899  chose  the  northern  portion  with  the  title 
of  bishop  of  Michigan  City. 

WHITE,  JoMpb  BlwKO,  Eflglisb  dtm- 
man  and  antbor:  b.  Seville,  Spain^.ll  July  1739; 
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d.  Liverpool.  30  May  1841.  After  study  in 
Seville  Univcrsitv,  he  was  ordained  sii!»-deacon 
(1796)  and  priest  (1800)  in  the  Roman  Catholic 
Giurch,  in  1802  was  appointed  to  a  chaplaincy 
in  the  Chapel  Royal  of  Saint  Ferdinand  at 
Seville,  but  having  abandoned  his  belief  in 
Cliristianity.  withdrew  from  the  priesthood,  and 
went  to  England  in  1810.  There  he  became 

editor  of  Espanol,  a  monthy  periodical,  circu- 
lated in  Spain  (partly  by  the  English  govern- 

ment) in  aid  of  the  national  cause;  in  1812 
again  became  a  (Christian;  and  in  1814  quali- 

fied as  an  Enelish  clerg\-man.  He  began  con- 
trilHiting  in  ifeO  to  the  Nnv  Monthly,  edited 
by  Thomas  Camplwll  (q.v.),  and  in  1825  pu!»- 
lished  *  Evidences  against  Catholicism.*  In 
1826  he  settled  at  Oxford  as  a  member  of  Oriel, 
and  there  Newman.  Puscy  and  other  leaders 
of  the  Oxford  movement  learned  much  from 

him  respecting  Catholic  thcoIog>-.  He  finally 
became  an  acknowledged  Unitarian,  and  from 
1835  lived  at  Liverpool,  doing  some  desultory 
literary  work.  Many  of  his  books  had  a  real 
interest  in  their  time;  Init  he  is  best  known 

to  literature  by  his  sonnet  ̂  Night  and  Death,' 
which  Coleridge,  in  a  letter  of  1827,  declared  to 
l)e  the  finest  in  the  English  language.  Among 
his  further  publiciitions  are  ̂ Letters  from 
Spain  by  Don  Leucadio  Doblado'  (1822) ; 
*  Second  Travels  of  an  Irish  Gentleman  in 
Search  of  a  Religion >  (1833)  ;  in  answer  to 
Thomas  Moore's  'Travels,*  and  'Observations 
on  Heresy  and  Orthodoxy*  (1835). 

WHITE,  Octavius  Auguitui,  American 
physician:  b.  Charleston,  S.  C,  8  Feb.  1826; 
d.  New  York,  25  May  1903.  He  was  graduated 
from  the  College  of  Charleston  in  1H46  and 
from  the  South  Carolina  Medical  College  in 
1848.  he  practised  with  success  until  the  out- 

break of  the  Civil  War,  and  he  was  made  sur- 
geon in  the  Confederate  army.  He  became  an 

expert  on  yellow  fcycr,  during  the  war  he  was 

sent  within  the  l^iiion  lines  at  (joldsburough, N.  C,  for  medical  ser\ices  connected  with  the 
fever,  and  wn»tc  much  on  the  subject,  as  well 
Hs  on  general  topics  of  medicine  and  surgery. 
Several  pro'essional  inventions  are  to  be  cred- 

ited to  him. 

WHITE,  Percy,  English  novelist:  b.  Lon- 
don 1S52.  lie  taught  English  literature  and 

language  in  a  French  college  for  some  wars, 
entered  iournalism  in  1880  and  for  10  years 
edited  Public  Of^inion.  He  has  published 
several  brilliant  novels,  strongly  satirical  in 

character,  among  them  being  *Mr.  Hailrv- 
Martin*  (18»>3);  *Andria»  (l»>6);  *A  Mil- 

lionaire's Daughter*  (1898);  <The  Heart  of  the 
Dancer*  (Vm);  *The  New  Christians'  (VX)2). 

WHITE,  Pcrc|^c,  the  first  child  born  in 
New  England  of  English  parents:  b.  on  tioard 
the  Mavflowcr.  in  the  har!>or  of  Cape  Cod,  20 
Nov.  \m:  d  Mar^hfield.  Mass..  22  July  17(M. 
He  was  the  ̂ -t-n  of  Willinm  and  Sn«?aiinn  White, 
and  on  :iei'iunt  nf  his  fiirb  rccc'ved  20(*  arrc «; 
of  land  frcim  the  Cicneral  Court.  He  filled  vari- 

ous civil  and  m'lii.iry  oniii-.  anil  "wa-  xit'-r 
oils  and  of  a  ri.pnl\  usptrt  ro  the  I:i^l  "  H^ 
father  died  dnrini:  the  coli  iiist*.'  (\r<>\  w'w.ur  ;i! 
PKinouth,  and  thr  marnaLM-  uf  hi«i  mother  m 
Gov.  Edward  Winslow  wa*;  the  first  wedditig 
in  New  England. 

WHITE,  Richard  Grant,  American  author 
and   critic:    b.    New   York.   22    May    1K2I :    d 
there.  8  April   \WS.     He  was  graduated  from 
the  New  York  I'niversity  in  IRI*),  studied  medi- 

cine and  then  law.  and  Itecame  a  contributor  of 
musical,  art  and  dramatic  critiques  to  thr  NVm 
York    Courier  and   Enquirfr.      Frf»m    18M    ro 
1859  he  was  an  editor  of  thi*  journal ;  and  of 
the    World,    1860-61       His    <Yankee    Letters.* 
contributed  in  1^>,W»7  to  the  London  Spectator, 
were    interesting    narratives    of    contemponir>- 
events  and  of   considerable  ser\'ice  lo   the  na- 

tional cause.     In  1861-78  he  was  chief  clerk  of 
the  United  States  revenue  marine  bureau   for 
the  district  of  New  York.     White  was  panicu- 
larly  known  as  a  Shakespearean   schr>]ar      He 

contributed  articles  on  Shakespeare  to  Putnam's 
Mafjacitte  in   1853,  in   1854  published    *  Shakes- 

peare's Scholar.*  and  in  1857-63  a  critical  edi- 
tion of  the  poet's  works.    Other  volumes  on  this 

general  subject  were,  *  Essay  on  thr  Authorship 
of    the    Three    Parts    of    Henry    The    Sixth' 
(1859);     ̂ Memoirs    of    William    Shaki-^peare. 
with  an   Rssay  toward  the   Expression   of  hi 
(icnius'    (1865),  and  the  posthumous    'Studu 
in    Shakespeare^     (1885).     White's    '  Riversn 
edition  of  Shakespeare'   (1883)  was  one  ot  tl 
most  popular  prepared   bv  an   American.      K- 
was  also  one  of   the  leading   American  critic 

(»f  his  time,  dogmatic  at  times  and  over-hast-, 
in  generalization,  but  vigonius.  acute  and  ire 

quently    brilliant.      Philological     studies    wer^ 
represented  by  his  ̂  Words  and  their  Uses:  . 
Study  of  the  English  language ^  (1870:  rev.  e<L 
1872),  and  <Ever>'-Day  English*    (1881).    Ttae 
most  widely  circulated  of  his  writings  was  the 

unun>Tnous  satire  *The  New  Gospel  of  Peace' 
(l8f>3-6()).     He  also  wrote  a  novel  *The  rate 
of   Mansfield   Humphreys*    (1884).  and  edited 
*  Illustrated  Record  of  the  New  York  Exhibi- 

tion of  the  Industry  of  All  Nations*    (1^). 
and   *  Poetry.  Lyrical,  Narrative,  and  Satiricii 
of  the  Civil  War*  (1866).   His  scholarship  was 
consider<ible.     his     style     readable     and    often 
marked  by  satire,  and  his  authority  in  his  day 
decided.     An  interesting  article  regarding  him 
l)y  F.  P.  Church  appeared  in  the  Atlantu  for 
March  1891.  Vol.  67. 

WHITE,  Stanford,  American  architect:  K 
New  York,  9  Nov.  1853;  d.  New  York,  T- 
June  1<X)6.  He  was  the  son  of  Richard  Gnat 
White  (q  v.)  and  was  graduated  from  the  Uni- 

versity of  New  York  and  received  his  proff«- 
sional  training  under  Charles  D.  Gambrill  and 
H.  H.  Richardson,  and  was  the  chief  assistant 
of  the  latter  in  the  construction  of  Trinitr 
(  hurch,  Boston.  In  1881  he  became  a  member 
of  the  firm  of  McKim.  Mead  and  White.  He 
\\a<  the  designer  of  Madison  Square  Gardta 
the  Washington  .Arch,  the  Tiffany  apartmcflU 

Columbia  University  Librar>*.  the  Century  lad 
Afetropolitan  cMub  Jmildings,  and  other  import* 
ant  structures.  He  was  killed  in  the  MadifOB 
S(|uare  (iardtn.  New  York,  by  Harry  K.  Thiw. 

WHITE,     Stewart     Edward.     AmcrkiP 
nnvelist:  b  (irand  Rapids.  Mich..  12  Marrk 
1^73  He  wa'S  vrraduated  from  the  Unnrenity 
<.f  Micbii'an  in  IS''.^  and  studied  law  at  ifc* 
Cohiml.ia  Law  School  (1896-97).  He  hisjE^ 
li»«h<d  Morie*  uf  W Cstern  life,  including  mV 
WeMrrners'  (I'^OH  :  'The  Claim  Jmnpen' 
(1901):    *The    Blazed    TraiP    (1902);    «Cofr 



WHITB— WHITB  BOYS 

•  (1903);  <The  Forest>  (1903); 
»  (1907);  <Thc  Cabin>  (1910); 
>f  Footprints>  (1912);  *Gold> 
scovered  Country^   (1915). 
VVilbert  Webster,  American  re- 
and  educator,  brother  of  J.  C. 
b.  Ashland,  Ohio,  16  Tan.  1863. 
sd  at  the  University  of  NVooster 

ua  Theological  Seminary  in  1885, 

>h.D.,  at  Yale  University  in  1891. was  professor  of  Hebrew  and 
:  Literature  at  Xenia  Theological 
i  after  serving  as  a  teacher  at 
ifble  Institute,  (Thicago.  in  1895- 
I  in  religious  work  in  England 
1897-1900.     In   1900  he  became 

the    Bible    Teachers'    Training York.  He  is  editor  of  the 
nv  and  is  author  of  ̂ Thirty 
emiah>  (1895);  <Thirty  Studies 
»  (1897)  ;  <  Studies  in  Old  Tesia- 
rs>  (1900;  2d  cd.,  1904) :  ̂ Thirty 
(k)spcl  by  Matthcw>  (1903),  etc. 
William,  American  Protestant 
op:  b.  Philadelphia,  Pa.,  4  April 
17  July  1836.  He  was  graduated 
;  of  Philadelphia  in  1765,  com- 
eological  studies  in  1770,  and 
and  to  obtain  holy  orders,  was 
he  diaconate  by  tfie  bishop  of 
^0,  and  to  the  priesthood  by  the 
>rwich  in  1772.  Returning  to 
le  became  assistant  minister  and 
or  of  Christ  Church  and  Saint 
1,  being  at  one  period  the  only 
gyman  in  Philadelphia,  and  in 
lain  to  Congress.  The  degree  of 
t  honorary  degree  of  the  Uni- 
nsylvania,  was  conferred  on  him 
eting  which  issued  the  summons 
on  preparatory  to  organizing  the 
iscopal  Church,  was  held  at  his 
and  he  presided  over  the  First 
intion  in  1789.  In  1786  he  was 
of  Pennsylvania  and  was  consc- 
beih  palace,  England,  1787.  He 
irs  of  the  Protestant  Episcopal 
I) ;  ̂ Lectures  on  the  Catechism^ 
Consult  ̂  Memoir,^  by  Bird  Wil- 
icConnell,  ̂ History  of  the  Amer- 
Church>    (1890). 
William  Alanson,  American 
d  alienist :  b.  Brooklyn,  N.  Y., 
He  studied  at  Cornell  University 
was  graduated  M.D.  at  the  Long 
Hospital  in  1891.  He  was  as- 

m  at  the  New  York  Stale  Hos- 
Insane  at  Binghamton  in  1892- 
e  1903  he  has  been  superintend- 
Elizabeth's  Hospital  for  the  In- ngton,  D,  C.  He  has  also  held 
nervous  and  mental  diseases  at 
liyersily  since  1903  and  at  George 
University  since  1904,  as  well  as 
»  United  States  Naval  and  Army 
1.  He  has  collaborated  with  Dr. 
iffe  (q.v.)  in  preparing  different 
es.     Author  of  *  Mental  Median- 
^Outlines  of  Psychiatry^  (5th 

•15),  etc. 
Villiam  Allen,  American  author: 
m.,  1868.    He  was  educated  at  the 

University  of  Kansas  sUid  in  1890  became  editor 
of  the  Eldorado  Daily  Republican.  He  after- 

ward was  engaged  on  the  editorial  staffs  of  the 
Kansas  City  Journal  and  of  the  Star,  and  in 
1894-  purchased  the  Emporia  Gazette.  His  edi- 

torial, 'What's  the  Matter  with  Kansas?^  pub- 
lished in  that  paper  in  August  1896,  was  read 

and  reprinted  throughout  the  country.  He  has 
published  ̂ The  Real  Issue>  (1896);  <The 
(3ourt  of  Boyville'  (1899):  ̂ Stratagems  and 
Spoils>  (1901) ;  <A  Certain  Rich  Mai?  (1909) ; 
<The  Old  Order  Chaneeth>  (1910);  ̂ Giod's 
Puppets*  (1916);  <In  the  Heart  of  a  FooP 
(1918);  <The  Martial  Adventures  of  Henry 
and  Me>   (1918),  etc. 

WHITB,  Sir  William  Henry,  English 
naval  constructor:  b.  Devonport,  2  Feb.  1845; 
d.  1913.  He  was  educated  at  the  Royal  School 
of  Naval  Architecture,  served  in  the  construc- 

tive department  of  the  Admiralty,  1867-83,  be- 
coming chief  constructor,  and  from  1870  to 

1881  was  professor  of  naval  architecture  at  the 
Royal  School  of  Naval  Architecture  and  at  the 
Roval  Naval  College.  In  1883-85  he  organized 
and  directed  the  warship  building  department 
of  Armstrong  and  Company,  Newcastle.  From 
1885  to  1902  ne  was  director  of  naval  construc- 
tioti  and  assistamt  comptroller  of  the  navy,  and 
during  that  period  was  the  responsible  designer 
of  all  Briti^  ships  of  war.  Upon  his  resigna- 

tion, due  to  faihng  health,  he  received  xrom 
Parliament  a  special  money  grant  in  recogni- 

tion of  his  services  to  the  navy.  He  has  pub- 
lished ^A  Manual  of  Naval  Architecture' ; 

<  Architecture  and  Public  Buildings' ;  ̂ A 
Treatise  on  Shipbuilding,'  and  nimierous  pro- 

fessional papers. 
WHITE,  Sir  William  Thomas.  C:anadian 

statesman:  b.  Bronte,  Ontario,  13  Nov.  1866. 
He  was  graduated  at  Toronto  University  in 
1895  and  was  called  to  the  bar  of  Ontario  in 
1899.  He  was  for  some  years  engaged  in 
newspaper  work  on  the  stanF  of  the  Toronto 
Evening  Telegram,  and  later  was  connected 
with  the  assessment  departnuent  of  the  Toronto 
municipal  government.  He  became  prominent 
in  financial  circles  and  was  president  of  the 
National  Trust  Company  in  1900-11.  He  was 
a  determined  opponent  of  the  Reciprocity 
Treaty  between  Canada  and  the  United  States, 
and  although  a  Liberal  in  politics  was  instru- 

mental in  defeating  the  Laurier  Ministry.  He 
has  been  Minister  of  Finance  in  the  Conserva- 

tive Cabinet  of  Sir  Robert  L.  Borden  since 
October  1911.    He  was  knighted  in  1916. 

WHITE  ANTS.    See  Termites. 
WHITE  BASS.    See  Bass. 
WHITE  BOOK,  a  government  publication 

in  Germany  and  Portugau,  corresponding  to  the 
British  Blue  Book  and  the  Yellow  Book  of 
France.     See  Blue  Books. 

WHITE  BOYS,  an  ill^^al  association 
formed  in  Ireland  in  1760,  composed  of  starv- 

ing day-laborers,  evicted  fanners  and  others  in 
a  like  condition,  who  used  to  assemble  at  nights 
to  destroy  the  property  of  landlords  or  their 
agents,  the  Protestant  cleiigy,  the  tithe  collectors 
or  any  others  that  had  made  themselves  ob- 

noxious in  the  locality.  In  many  cases  they 
did  not  confine  their  acts  of  aggression  merely 
to  plunder  and  destruction,  but  even  went  the 
length  of  murder. 
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WHITE  BRETHREN  a  sect  which  caused 
a  coinmotioii  in  Kuropc  alK>ut  the  beginning  of 
the  15th  century.  A  priest  whose  origin  is  un- 

known, his  nationality  heing  variously  alleged  as 
Spanish,  Krench  ami  Scotch,  made  his  appear- 

ance in  Lombardy.  and  said  that  he  was  the 
prophet  Elias,  and  had  come  back  from  heaven 
to  give  notice  of  the  coming  destruction  of  the 
world.  He  had  thousands  of  followers,  who 
were  arrayed  in  white,  and  carried  large  cruci- 

fixes, as  they  marched  from  the  Ligurian  Alps 
into  central  Italv.  Pope  Boniface  IX  caused 
him  to  be  appredended,  and  he  was  burned  as 
an  impostor.  The  While  Brethren  then  dis- 
persed. 

WHITE  CAMELIA,  The  Knights  of  the, 
formed  in  May  1867  at  New  Orleans,  was  the 
largest  of  the  revolutionary  orders  called  into 
existence  by  the  misgovernmcnt  of  Reconstruc- 

tion. Its  principal  strength  was  in  the  Gulf 
States,  farther  south  than  the  notorious  Ku 
Klux  Klan  (q.v.).  The  organization  was  as 
follows:  A  supreme  council  for  the  United 
States;  a  grand  council  in  each  State;  a  cen- 

tral council  in  each  congressional  district  and 
councils  in  each  county.  Each  council  was  di- 

vided into  circles  and  groups.  The  officers  of 
the  council  were  known  as  commander,  lieuten- 

ant-commander, etc. ;  the  members  were  called 
•brothers.*  The  objects  of  the  order  were,  to 
nullity  radical  legislation,  to  reduce  the  influ- 

ence of  the  blacks  in  politics,  to  prevent  amal- 
gamation of  the  races  and  to  defend  the  white 

race  against  radical  encroachment.  The  mem- 
bers swore  to  vote  for  no  black  for  office,  to 

observe  always  a  marked  distinctitm  between 
the  races,  tu  maintain  the  social  and  political 
superiority  of  the  white  race,  at  the  same  time 
protecting  the  blacks  in  the  privileges  rightfully 
theirs.  The  constitution  forbade  the  indorse- 

ment of  'any  political  party  by  the  order.  Mach 
member  was  free  to  vote  as  he  pleased,  sub- 

ject to  his  oath  always  to  oppose  negroes  for 
office,  or  those  favorable  to  negro  political 
rights.  The  order  sometimes  operated  also  as 
A  ̂ >ody  of  regulators  using  such  methods  as 
were  usually  attributed  to  the  Ku  Klux  Klan, 
but  the  membership  was  of  a  hig^her  order.  The 
discipline  was  good  and  the  effect  of  its  opera- 

tions was  to  control  the  lawless  negroes,  in- 
timidate and  drive  from  the  country  the  carpet- 

) taggers  and  to  secure  again  to  the  whites  con- 
trol of  the  State  and  county  governments. 

These  objects  being  accomplished,  the  order 
v:radually  disbanded.  Its  secrets  were  well  kept 
and  not  iniiil  recent  years  was  anything  definite 
known  of  the  order.  The  White  Brotherhood 

and  the  White  League  were  closely  related  or- 
dcr'i  that  existed  in  the  same  territor>'  a  few 
years  after  the  White  Camelia  had  disintegrated, 

("onsult  I?rown,  'Lower  South  American  llis- 
lory'  (VK)2)  :  ̂ Constitution  and  Ritual  of  the 
Knights  of  the  \\'hite  Camelia,*  in  West  Vir- 

ginia l-niversity  Documents  relating  to  Recon- 
struction. Nos,  1   and  2. 

WHITE  CAPS,  in  American  history,  the 
lawless  bands  in  southern  Indiana,  who,  from 
18H1).  undertook  ilie  regulation  of  the  manners 
and  moraU  m  that  M-ction.  During  the  Civil 
War.  the  Knights  of  the  Golden  Circle  (q.v.) 
flourished  in  the  same  pans.  The  White  Caps 
dressed    ditlerently    in    ditlerent    |>arts    of    the 

country  which  they  terrorized.  Where  llMf 
were  regularly  organized  and  did  the  most  iiit»- 
chief  they  generally  had  nearly  a  full  uniform 
or  regalia.  They  wore  white  paper  foolscaps. 
with  paper  masks,  and  coats  of  coffee  sackmg 
To  make  the  coats  they  merely  cut  arm  or 
sleeve  holes  in  the  sides  of  coffee  sacks  close  to 
the  bottoms  and  holes  in  the  bottoms  to  pot 
their  heads  through. 

WHITE     CATTLE     (of    Chilltnghm), 
certain  cattle  preserved  in  a  semi- wild  state  ui 
Chillingham  Park,  England.  They  are  pure 
white,  except  the  muzzle,  which  is  black,  and 
the  horns  which  are  tipped  with  black.  The 
white  color  on  the  body,  however,  is  artificially 
produced,  the  owner  causing  all  spotted  olvts 
to  be  killed.  They  are  now  generally  believed 
to  be  the  descendants  of  the  mountajn  bull  or 
virus  (see  Ox),  which  was  wild  in  Gaul  at  the 

time  of  Cxsar's  invasion,  and  the  stock  wheocr 
modern  breeds  of  domestic  English  cattle  ba^t 

been  partly  derived.  Dawkins,  however,  con- 
siders them  the  la«t  :>urviving  representative! 

of  a  still  more  primitive  race,  the  gigantic  ox. 
known  by  its  remains  in  caves  to  have  occupied 
(ireat  Britain  in  the  Pleistocene  Period.  He 
considers  them  much  modified  in  every  respect 
by  their  small  range  and  their  contact  wttfc 
man. 

WHITE   CLOVER,   OAK   PINB.     Stt 
Clover;  Oak;  Pine. 

WHITE  COLORS,  tit  painiing,  while  pif* 
ment  or  white  lead.  Bao'ia  >'ields  several  com- 

mercial varieties  of  white  color,  largely  mtd 
for  aduhcrating  white  lead.  The  sul»taiice> 
used  are  heavy  spar,  the  native  sulphate,  and 
witherite.  the  native  carbonate,  of  taryta.  An 

artificial  sulphate  of  baryta  is  also  used  in  per- 
manent white.  Zinc  white  or  Chinese  white  it 

a  hydra  ted  oxide  of  zinc  and  pearl  while  b 
>*ielded  by  the  nitrate  of  bismuth.  A  fine  duft 
yields  Spanish  white,  and  whiting  is  ordinary 

K^round  chalk.  Quicklime  is  a  sanitary  while 
for  external  walls,  etc 

WHITE  CROSS,  a  self-supporting  Anciv 
can  orKanization  which  had  a  large  membershiy 
throughout  the  Union,  baring  tor  its  mottOi 
•Truth,  CTiarity  and  Philanthropy,*  and  for  iti 
emblem  cros>  bandages  of  white  on  a  field  of 
red.  It  was  founded  in  1898  by  Mrs.  jane 
Crei^hton  of  Portland.  Ore.,  and  its  objea  was 
the  care  ot  wounded  and  sick  Amerkan  lol* 
diers  and  sailors,  and  aid  to  the  widows  and  or 
phans  of  those  who  had  fallen  in  battle,  or  M 
of  disease  or  accident. 

WHITE  CROSS  SOCIETY,  an  M9o» 
tion  founded  in  Kngland.  in  1883,  bv  the  bHhof 
of  Durham,  and  introduced  in  the  United  Slaiei 
in  that  year  by  the  Rev.  B.  F.  De  Costa,  rector 
r)f  the  Protestant  Episcopal  Church  of  Sairt 
Jr.hn  the  Kvangelist.  New  York,  who  bccave 
a  Roman  Catholic  in  ]d^J9.  The  objects  of  Ik 
Msciety  are  "to  iirKe  upon  men  the  obligatioi  of 
persiinal  purity;  to  raise  the  tone  of  pobie 
opinion  upon  the  subject  of  moralttv;  to  MCtft 

proper  le(?islation  in  connection  with  monNQr' 
Those  who  liecome  members  of  the  90ci^ 
promise  "by  the  help  of  God*  to  treat  al 
>^onii:n  with  respect  and  endeavor  to  proIRl 
them  from  wron^  and  degradation;  to 
to  put  down  all  indecent  language  and 
ji-Ms:  to  maintain  the  law  of  punty 
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1  and  women;  to  endeavor  to 
principles  and  try  to  uplift 
rs   and   to   use   every   possible 
the  command,  ^Kcep  thyself 

aety  seeks  to  forward  its  ob- 
ill  presentation  of  those  spirit- 
I  form  distinguishing  character- 
stianity  and  demonstrate  its 
ility  to  every  form  of  impurity.* 
been  established  also  in  Canada. 
>WNED  SPARROW.  See 

VOLE,  Order  oi    See  Orders 
)EC0RATI0NS. 

LEPHANT,  an  elephant  af- 
nnism.  Such  animals,  always 
y  esteemed  by  some  Eastern 
are  considered  sacred  in  Siam» 
il  has  become  a  national  symbol, 
called  *the  land  of  the  white 

one  of  the  highest  decorations 
.  rulers  is  that  of  the  Order  of 
lant.  A  specimen  purchased  by 
amum  from  Kin^  Theebaw,  of 
ought  to  the  Umted  States  in 
seven  feet  and  a  half  high  and 
front  of  trunk,  fore  feet  and 
vcre  of  a  light  ash  color.  Fig- 
ient  which  does  one  much  more 
,  or  more  generally  any  nominal 
1  has-  this  effect.  It  is  reported 
Id  times  the  ruler  of  Siam  dc- 
ly  one,  he  made  him  a  present 
hant.  The  sacred  elephant  has 
ippetitc,  and,  being  sacred,  it 
lie  to  let  it  die,  so  that  the  gift 
;d  ruin  on  the  recipient. 
fES,  one  of  the  numerous 
ous  birds  of  the  New  Zealand 
tight-birds  locally,  because  they 
upon  the  plant-lice  which  tor- 
ants  and  orchard  trees.  They 
jenus  Zosterops,  which  is  vari- 
by  ornithologists,  but  seems 

slated  to  the  titmice.  Other 
tered  elsewhere  throughout  the 
>pics.  All  are  neatly  but  not 
I  have  in  most  cases  a  con- 
of  white  feathers  around  the 
}TQtty  nests.  The  genus  is  in- 
ir,  from  the  fact  that  many  of 
confined  to  small  islands,  ap- 
ng  examples   of   the   effect   of 

GATHER,  a  symbol  of  coward- 
oduced  in  the  days  when  cock- 
/ogue.  As  a  thoroughbred  game 
te  feathers,  a  white  feather  was 
I  bird  was  not  game. 
#Y,  a  minute  insect  of  the  fam- 
dosely  allied  to  the  aphids  and 
nfest  the  leaves  of  plants,  usu- 
iT  side,  and  are  pests  in  green- 
Green HOUSE  Insects).  They 
1  a  whitish  mealy  secretion,  and 
»o  secrete  wax.  The  group  is 
and  does  not  do  much  harm  to 
trees,  except  that  one  species 
)  has  been  prevalent  in  Florida 
ince  about  1890.  The  evil  they 
•nly  from  their  sucking  the  nu- 
the  plants,  but  from  the  spread 

of  smut-fimgU8  which  is  promoted  by  their 
presence.  Consult  Howard,  ̂ The  Insect-book* 
(New  York  1901). 

WHITE  FRIARS,  a  name  formerly  given 

to  the  friars  of  Our  Lad^  of  Mount  Carmel,  be- 
cause they  wore  a  white  scapular  and  cloak 

over  their  brown  habit.    See  Carmelites. 
WHITE  GOAT.  See  Rocky  Mountain 

Goat. 

WHITE  HATS,  a  badge  of  the  Demo- 
cratic party  in  Flanders  in  the  14th  century. 

White  hats  were  used  in  England  to  denote 

radical  proclivities,  because  Orator  Hunt  (1773- 
1835),  tne  great  demj^ogue,  during  the  Welling- ton and  Peel  administration,  used  to  wear  a 
white  hat 

WHITE  HELLEBORE,  a  liliaceous  plant 
of  the  genus  Verairum,  a  source  of  insect-poi- 

son, the  principle  of  which  is  the  alkaloid  vera- 
trin.    See  also  Hellebore. 

WHITE  HOUSE,  the  official  residence  of 
the  President  of  the  United  States,  in  Wash- 

ington, D.  C.  The  name  arose  from  the  fact 
that  the  building  is  constructed  of  freestone  and 
painted  white,  it  is  170  feet  long,  86  feet  deep 
and  two  stories  in  height.  It  has  an  Ionic  por- 

tico, the  main  entrance  faces  north.  Reception 
rooms  are  on  the  hrst  floor  and  the  private 
apartments  of  the  President  are  on  the  second 
floor.  Among  the  reception  rooms  are  the  Blue 
Room  used  for  diplomatic  functions,  the  East 
Room  used  for  public  receptions,  and  the  Red 
and  Green  rooms.  The  original  official  resi- 

dence for  the  President  was  begun  in  1792;  it 
was  first  occupied  by  Adams,  in  1800.  In  1814 
it  was  burned  by  the  British  and  four  years 
later  was  rebuilt.  In  1903  executive  offices  con- 

nected with  the  main  building  were  built  on 
the  grounds.  President  Harrison  and  McKin- 
ley  used  for  the  official  name,  ̂ ^Executivc 
Mansion^;  President  Roosevelt  returned  to  the 
old  name,  White  House. 

WHITE  LADY,  an  apparition  which  fig- 
ures in  the  legends  and  traditions  of  various 

countries,  as  presenting  herself  to  give  warning 
of  death  and  other  momentous  events  in  royal 
and  titled  households.  The  White  Lady  is  su^ 
posed  to  be  an  ancestress  of  the  family  she  vis- 

its, and  the  association  of  such  a  legend  with  a 
family  name  is  regarded  as  a  guarantee  of  noble 
and  ancient  lineage.  The  one-time  imperial 
house  of  Hohenzollern  had  its  White  Lady,  and 
Hampton  Court,  England,  is  said  to  be  invaded 
at  times  by  a  supernatural  visitor,  although 
there  seems  to  be  some  doubt  whether  it  is  a 
White  Lady  or  the  ghost  of  Henry  VIII.  The 
earliest  historical  instance  of  the  apparition  is 
recorded  as  having  occurred  in  the  iMh  century 
and  is  celebrated  under  the  name  of  Bertha  of 
Rosenberg,  in  Bohemia.  Similar  appearances 
are  said  to  have  been  witnessed  in  the  Schloss 
at  Berlin,  one  as  recent  as  1879. 
WHITE  LEAD,  a  white  pigment  very 

largely  used  in  painting.  Many  processes  have 
been  devised  for  its  manufacture.  The  old 
Dutch  method  was  to  expose  sheet  lead  in  coils, 
placed  in  earthenware  jars  jpartly  filled  with 
vinegar,  to  the  combined  action  of  air,  moist- 

ure and  carbonic  acid  gas.  This  was  done  by 
immersing  the  jars  with  their  contents  in  de- 

composing horse^  manure  which  furnished  the 
heat  and  carbonic  add  gas  necessary  for  the 
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prtK'rs'5.  The  Fnf;;1ish  process,  which  is  the  one 
hy  \^hi^h  m<t^t  nf  the  white  lead  is  made,  differs 
from  thr  Ihiirh  process  ]»y  the  use  of  fermeni- 
iiiK  tan  hark  instead  of  manure.  The  pots  con- 

taining;; the  lead  and  dilute  acetic  acid  or  vinegar 
are  piled  in  rows  in  the  so-called  stacks  and 
surrounded  with  the  fermenting  tan  bark.  After 
about  three  months  the  lead  is  removed  and 
purified.  The  process  is  slow  and  the  methods 
of  puriBcalion  dimgerous  to  the  workmen, 
but  the  resulting  white  lead  is  of  the  best  quality. 
In  the  French  method  a  solution  ()f  basic  lead 
acetate  is  first  prepared  by  the  action  of  an  im- 

pure acetic  acid  on  litharge  or  lead  oxide.  Car- 
iKtnic  acid  gas  is  then  passed  through  this  solu- 

tion and  the  white  lead  precipitated.  White  lead 
is  also  produced  elecirolytically,  by  employing 
a  solutii>ii  of  sodium-nitrate,  preferabK'  in  a  cell 
of  woo<I  and  a  porous  diaphragm.  The  anode 
is  of  lead  and  the  cathode  of  copper.  When  the 
current  is  turned  on,  nitric  acid  appears  at  the 
anode  as  lead  nitrate  and  from  the  cathode  ap- 

pears caustic  soda.  The  lead  hydroxide  ob- 
tainid  is  later  treated  with  sodium  bicarbonate 
to  secuie  the  carbonate  of  lead.  White  lead 
is  subject  to  frequent  adulteration.  It  may  be 
tested  for  purity  by  making  a  solution  of  the 
powder  in  acetic  acid,  which  should  take  up  all 
the  lead  and  leave  the  adulterant.  White  lead 
is  a  basic  carbonate  of  lead  of  somewhat  vari- 

able coniiKJsiiion.  That  formed  by  the  Dutch 
and  Knglish  processes  may  be  represented  by 
the  fi»rmula  2rbC03,l*b(OH),. 

WHITE  LEAGUE,  The,  in  American  his- 
tory, a  popular  name  for  a  semi-military  or- 

ganization, gathered  to  repress  the  negroes  of 
the  Stati'  ui  Louisiana,  who,  it  was  asserted, 
were  mediiaiing  insurrection.  The  organization 
had  its  inception  in  New  Orleans  in  1874  and 
on  the  refusal  of  the  city  authorities  to  allow 
the  lancling  of  a  cargo  of  firearms,  which  the 
league  had  imporivil  from  New  York,  a  riot 
en^uijl  which  resuhid  in  more  than  100  deaths. 
The  league  afterward  became  a  powerful  factor 
in  Louisian;i  politics. 

WHITE  METAL,  a  term  used  for  an  al- 
loy ol  Kad.  antimony  and  tin  used  for  bearings 

in  niachiiu TV.  ANo  apphed  to  many  other  al- 
Ioy>  that  have  a  white  color. 

WHITE  MONKS.    See  Bemardincs  under 

OkMKKS.    Kl.l.I(il(>l'S. 

WHITE  MOUNTAINS,  a  group  oi  peaks 
and  hills,  or  a  range  of  monuments,  principally 
in  New  Hampshire,  in  the  northern  part;  but 
which  exteiKl  into  Maine  on  the  cast  and  on 
the  WIS!  are  coniuctid  with  the  Cirecn  Moun- 

tains in  \einiont.  They  Ulong  to  the  Ap- 
nalachian  system.  Mount  Katahdin,  in  Maine, 
In  tin-  bik:heNt  eIe\ation  on  the  eastern  rim, 
and  in  Nrw  llainpNhire  then-  are  alK)Ut  20  peaks, 
witli  lit  ip  iKiiTuw  \alleys  an<I  long  lines  of 

u  nndnl  t'nui -hills.  The  peaks  arc  in  two 
Vimiips;  the  i.i-trrn  or  White  Mountain  group 
pri»pir  :iiiil  ibr  Francmiia  group,  separated  !»y 
.1  i.ililt  l.iinl  \:iryiiig  from  10  to  20  miles  in 
width  Thr  principal  summits  of  the  lastern 
uronp  arc-,  iniiinniii^:  at  thr  Notch  and  passing 
around  lu  (i«rb;in>.  Mounts  Weltster,  (Tlinton. 

IMi-asant.  l-'rtiiklin.  .M(»nnu',  Washington,  Clay, 
Jeffersini.  A<l;tni-  :iim!  .Mitdisnn.  Of  thf«c  Mount 
Washington  is  thr  btkihest  and  is  indeed  the 
highest  mountain  summit  in  New  Kngland.  being 

(\2^)^  feet  above  the  level  of  the  sea.   The  prin- 
cipal peaks  of  the  Franconia  group  are  Pleasant. 

Lafayette,    Liberty,    Cherry   and    Mooschillnck 
Near  the  southern  border  of  the  plateau  are 
Whitefacc,  Chocorua,    Red   Hill   and   0«Mpee. 
and  in  the  southeast,  Kearsarge.    North  oi  \ht 
plateau  and  near  the  upper  waters  of  the  Con. 
iiecticut,   are   several   elevations,   amoM   which 
are   the   twin    mountains   known   as   Stratford 

peaks.   The  plateau  is  detply  furrowed  by  »e\- 
eial  streams.    The  geological  formation  uf  ihr 
White  Mountains  is  almost  entirely  of  ancient 
mctamorphic    rocks.     In    many    of    the    prak« 
the  upper  portion  is  composed  of  huge  ma^sr: 
of  naked  granite  or  gneiss,  and  the  debris  whirh 
in  the  course  of  ages  has  clothed  the  lower 
portion  with  a  coarse  gravelly   soil,  posse&sr* 
only  enough   of   the  constituents   of   vegetaf'lc 
life  to  support  those  trees  and  shrubs  which 
will  grow  in  the  hardest  and  poorest  soil.  Land 
slides,  the   result  of  dislodgment  of  bowldcri 
and  loosely  adherent  soil  after  hea\y  rains,  art 
not  infrequent.     One  of  these  occurred  in  the 
notch  of  the  Wliite  Mountain  group  in  AufOi»i 
1826    and    destroyed    a    whole    family    named 

Willey.    The  most  noteworthy  of  many  water- 
falls among  the  mountains  are  the  ArtistN  Fall 

in  North  Conway ;  the  Silver  Cascade,  a  beauii- . 
ful   thread  of   water   descinding   from   far  up 

the  side  of  Mount  Webster;  Ripley's  Falls,  un a  tributary  of  the  Saco,  below  the  Willey  house, 
the  lower  one,  Syhan  Glade  cataract,  falling  at 
an  angle  of  45  degrees.  156  feet,  in  a  »treaic 
from    50    to    75    feet    in    width;    the    fall*  u> 
the    Ammonoosuc,    which    in    a    course   ui  Ju 
miles    descends    over    5,000    feet;    the    Berlin 

I'^alls    on    the    Androscoggin,    descending   uvcr 
2(X)   feet    in    the   course   of   a   mile,  and  thr 
Crystal    Cascade    and    (ilen    Ellis     Fall,    near 

the  (rlen  house,  on  a  tributar>'  of  the  Andro- 
scoggifL     Of   the  "notches,"  or  passages  (nut 
rent   through   the  solid  granite  of  the  noan- 
tains    by    some    violent    convulsion    of    luturc 
ab    has    often    been    supposed,    but    carved  b> 
the    slow    action    of    rivers),    there    arc   five, 
(he  White  Mountain  Notch,  two  miles  in  length 
and  at  its  narrowest  point  only  22  feet  wnlk, 
through  which  the  Saco  River  passes;  the  Fran* 
conia  Notch,  which  permits  the  passage  of  the 
IVmigewasset ;    the    Tinkham    Notch,   through 
which  a  branch  of   the  Saco  and  one  of  ihc 
Androscoggin  find  their  way,  and  the  Grafton 
and   Dixville  notches,   through   which  flow  the 
Androscoggin  and  one  of  its   tributaries.   Tik 
first  two  of  these  are  tho^c  best  known.    *The 
Flume**  at  Franconia  Notch  is  the  most  noted 
of  those  narrow  waterways  excavated  through 

the    rock,   though   there   arc   others  hardly  in- 
ferior to  it  in  attractixeness.    Among  the  other 

objects  of  interest  in   the   Franconia  group  i» 
the  ""Old  Man  of  the  Mountain,*  a  welT-denned 
profile   of    thi-   human    face    formed   by  thn* 
projecting    rocks.     (See    Francunl^).    At  ifcf 
iiase  (>f   the   mountain   lies   a  beautiful  bkelft 

one- t'l Mirth  of  a  mile  long  and  one-eighth  wits', 
called  "Profile  Lake."  or  the  «Old  Man's  Wash- 

bowl."    Five  niile>   south  of   the   notch  is  ** 
••Basin."    a    circular    liowMtke    cavity   45   f«t 
ill   diameter  and  J8  in  depth,  produced  b}*  the 
whirling   of   large   stones   in   a   natural  boHo* 

in    the   mck    l-y    the   current.     It    is   filled  •"i'-k 
clear   'iparkling    water,    \ihich    flows   do«T.  thf 
mountains  in  a  succession  of  heautifulb'  ̂ ^ 
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s.  The  *Pool,^^  in  the  same  vicinity,  is 
al  well  in  the  solid  rock  60  feet  in  diam- 
td  190  feet  deep,  of  which  40  feet  is 
The  White  Mountains  were  first  visited 
hite  man,  Darby  Field,  of  Pascataquac, 
I,  when  with  two  Indians  he  ascended 
Washington.  Later  in  the  same  year 

s  Gorges  and  companions  traveled  up  the 
md    explored    the    mountains    and    the 
and  discovered  the  sources  of  the  Saco, 

ticut,  Androscoggin  and  Kennebec  rivers, 
^hite   Mountains  are  a  famous  summer 
Several  railroads  enter  the  mountains, 
the  seasons  special  trains  carry  passen- 
rect  from  many  of  the  large  cities. 

IITE  OAK  SWAMP,  Battle  of.  See 
iLE,  Battle  of. 

IITE  PLAINS,  N.  Y.,  village,  county- 
Westchester  County,  on  the  Harlem  Di- 
of  the  New  York  Central  and  Hudson 
Railroad,  about  20  miles  from  the  cen- 
rt  of  New  York  City.  It  has  several 
ictories  and  has  grown  rapidly  as  a 
tial  suburb.  It  has  a  high  school,  opened 
^,  graded  elementary  public  and  parish 

,  Saint  John's  Academy  for  Boys,  Good 1  Training  School,  several  private  schools 
mblic  library.  Bloomingdale  Asylum  for 
ane  occupies  a  prominent  position  ovcr- 
the  village,  nearby  are  several  beauti- 

es, connected  with  the  water  supply  of 

''ork  City.  Several  golf  clubs  maintain d  grounds,  as  does  also  the  Westchester 
ssociation.    It  has  been  an  incorporated 
since  1886,  and  owns  and  operates  the 
orks.  The  government  is  vested  in  a 
nt  and  board  of  trustees.  Pop.  19,287. 
te  Plains  and  vicinity  were  the  scenes 
riy  battles  and  skirmishes  during  the 
tion.  Fortifications  or  their  ruins  were 
en  on  all  sides.  On  21  October  Washing- 
iblished  his  headquarters  at  White  Plains. 
?  evening  of  27  October  Haslett  with 
1,600   American   troops   had   taken   pos- 
of  Chatterton  Hill,  a  commanding  emi- 
)n  the  west  side  of  the  Bronx,  and  on 
rning  of  the  28th,  re-enforced  by  a  small 
lal  force  under  McDougall  and  two 
)f  cannon  under  command  of  Alexander 
on,  he  fortified  his  position  as  well  as 
'ould  allow.  On  the  morning  of  that 
owe  advanced  with  his  forces  in  two 
s  (numbering  about  13,000  men)  upon  the 
an  army  posted  along  the  Bronx.    Pcr- 
the  importance  of  the  position  on  Chat- 
Hill  and  regarding  it  as  the  only  assail- 

ant of  the  American  army,  Leslie  was 
ith  a  strong  detachment  to  cross  the 
and  attack  it  in  front,  while  Rail  with  a 
1  regiment  was  ordered  to  cross  the 
I  quarter  of  a  mile  below  and  attack 
:  in  flank.  The  hill  was  carried  with 
difficulty,  the  Americans  retreating  in 
)rder   and   without   being  pursued.    The 
troops  rested  that  night  on  Chatterton 

The  next  day,  29  October,  a  skirmish 
lace  between  the  two  armies;  but  Howe, 
the  Americans  still  too  strongly  posted 

attacked  with  safety,  waited  for  re-en- 
cnts.  These  arrived  on  the  evening  of 
h,  but  a  storm  coming  on,  the  Americans 
dvantage  of  it  and  withdrew  to  the  still 
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stronger  position  of  Newcastle,  two  miles  above, 
which  they  had  previously  fortified.  Afraid  to 
attack  them  in  this  position,  Howe  fell  back 
to  the  junction  of  the  Harlem  and  Hudson 
rivers  and  encamped  on  Fordham  Heights,  and 
Washington  withdrew  his  army  leisurely  into 
New  Jersey  and  made  his  headquarters  at  Hack- 
ensack.  The  loss  of  the  Americans  in  the 
battle  of  White  Plains  and  the  skirmish  of  the 
succeeding  days  were  nearlv  300  in  killed, 
wounded  and  prisoners,  and  that  of  the  British 
about  the  same. 

WHITE  RIVER,  in  Arkansas,  has  its  rise 
in  the  Ozark  Mountains,  in  the  northwestern 
part  of  the  State,  flows  northeast  into  Missouri, 
forming  a  large  curve  and  entering  Arkansas 
again  in  Marion  County,  then  flows  southeast 
to  the  Mississippi  River.  It  enters  the  Missis- 

sippi through  several  channels,  some  of  which 
pass  through  the  mouth-channels  of  the  Arkan- 

sas River.  Except  in  the  highlands  of  the 
Ozark  Mountains,  (he  greater  part  of  the  course 
of  the  river  is  through  marshy  forest  land.  It 
is  navigable  to  Batesville,  al)Out  500  miles. 
The  total  length  is  about  500  miles. 
WHITE  RIVER,  in  Indiana,  the  chief 

branch  of  the  Wabash  in  the  State,  is  formed 
by  the  confluence,  in  Pike  County,  of  the  East 
and  West  Fork,  which  have  their  rise  near  the 
eastern  boundary  of  the  iState.  From  (the 
junction  of  the  two  forks  to  the  mouth  of  the 
White,  where  it  enters  the  Wabash,  is  50  miles ; 
the  total  length  from  the  source  of  the  West 
Fork  is  350  miles.  The  river  is  navigable  to 
Martinsville  on  the  West  Fork  and  to  Rock- 
ford  on  the  East  Fork. 

WHITE  RIVER,  in  South  Dakota,  the 
chief  river  of  the  southwestern  portion  of  the 
State,  rising  in  Dawes  County,  northwestern 
Nebraska,  and  flowing  northeast  into  South 
Dakota,  through  Shannon  and  Washington 
counties,  thence  easterly  to  the  Missouri  River, 
which  it  joins  a  little  south  of  Oacoma.  The 

territory  drained  is  locally  known  as  the  ̂ 'Bad 
Lands,*^  length  about  425  miles. 
WHITE  RIVER  JUNCTION,  Vt,  vil- 

lage in  Windsor  County,  on  the  Connecticut 
River  at  the  mouth  of  the  White  River  and  on 
the  Central  Vermont,  the  Boston  and  Maine 
and  the  Woodstock  railroads,  about  65  miles 
south  by  east  of  Montpelier  and  14  miles  east 
by  north  of  Woodstock.  It  is  a  commercial 
centre  for  a  large  agricultural  region  in  both 
Vermont  and  New  Hampshire.  The  national 
bank  has  a  capital  of  $100,000  and  deposits 
amounting  to  over  $1,275,000;  the  savings  bank 
has  deposits  amounting  to  $481,150.  White 
River  Junction  is  in  the  town  of  Hartford  and 
the  government  census  does  not  give  the  popu- 

lation of  the  village  separate.    Pop.  4,179. 

WHITE  SAGE.    See  Eurotia;  Goosefoot. 

WHITE  SANDS.  A  remarkable  accumu- 
lation of  granular  gjrpsum  in  the  Tularosa 

Desert  in  west-central  part  of  Otero  County, 
N.  Mex.  It  consists  mostly  of  dunes  five  to 
50  feet  high  of  dazzling  whiteness  and  covers 
an  area  of  about  270  square  miles  and  its 
amount  is  at  least  2,000,000,000  tons.  Most  of 
the  material  is  nearly  pure  gypsum  containing 
about  95  per  cent  of  that  mineral.  To  the  north 
it  grades  into  quartz  sand.   Attempts  have  been 
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made  to  utilize  ihe  deposit  for  m<inufacture  of 
plaster  uf  paris  but  local  demand  for  this  prod- 

uct is  small  and  cost  of  lon{?  distance  shipment 

is  too  great.  The  g>'psum  was  carried  into  the 
basin  in  solution  from  the  adjoining  mountains 
and  after  cr>'stallizing  by  evaporation  of  the 
water  has  been  blown  l)y  the  wind  into  dunes. 
Some  of  it  is  brought  to  the  surface  by  ground 
water. 

WHITE  SEA,  northern  Russia,  a  large 
gulf  opening  into  the  government  of  Archangel, 
l>etween  the  Kola  Peninsula  on  the  west  and  the 

Kanin  Peninsula  on  the  east'.  Near  its  mouth, and  on  the  eastern  side,  is  a  branch  called  the 
Gulf  of  Mezen,  which  receives  the  waters  of 
the  river  Mezen,  and  the  inner  part  of  the  sea 
sends  off  three  large  arms,  namely,  the  Gulf 
of  Kandalak,  penetrating  northwest  into  Lap- 

land, the  Gulf  of  Onega,  receiving  the  river 
Onega  and  the  Gulf  of  Archangel,  into  which 
flows  the  Northern  Dvina.  Of  the  islands  in 
the  sea,  Solovetsldi  is  the  largest.  The  White 
Sea  is  comparatively  shallow,  and  is  frozen 
over  from  October  to  May.  Archangel,  at  the 
mouth  of  the  Northern  Dvina,  is  the  leading 
port  of  northern  Russia,  and  other  ports  on 
the  shores  of  the  sea  are  Onega  and  Kem. 
Canals  connect  the  White  Sea  basin  with  basins 
of  the  Caspian,  Baltic  and  Black  Sea. 

WHITE  SULPHUR  SPRINGS,  Mont 
city,  county-seat  of  Meagher  County,  about  6S 
miles  east  by  south  of  Helena.  It  is  reached 

b^'  stage  from  the  Northern  Pacific  Railroad,  a distance  of  af)out  40  miles.  It  is  the  commercial 
centre  of  a  large  agricultural,  stock-raising  and 
mining  region  and  is  noted  for  its  thermal 
springs.  The  national  l)ank  has  a  capital  of 
$100,000.  Pop.  417,  which  includes  only  those 
within  the  limits  and  not  the  number  who 
transact  business  in  the  city. 
WHITE  SULPHUR  SPRINGS.  W.  Va., 

a  district  in  Greenbrier  County,  on  the  Chesa- 
peake and  Ohio  Railroad,  about  250  miles  west 

by  north  of  Richmond  and  W  miles  west  of 
Statniton.  The  locality  has  long  been  noted 
for  its  medicinal  springs.  The  temperature  of 
the  water  is  (yZ"*  F.  It  is  a  famous  health-resort. 
Pop.  338. 

WHITE-SWELLING,  any  severe  disease 
of  the  j(»ints  resulting  from  chronic  inflamma- 

tion in  thi-  bones,  cartilages  or  membrani's.  The 
knre,  ankle,  wrist  and  elbow  are  the  joints 
most  sul)joct  tn  this  form  of  disease.  It  is  dis- 
tinguishrd  frnm  simple  iiiflammatioii  of  the 
s\*novial  membrane  (svnovitis)  bv  the  fact  that 
the  synfjvial  mrm!»rane  passes  into  pulpy  degen- 

eration. .\mputation  is  frequently  necessary. 
The  disease  may  f)e  local  or  constitutional  m 
origin,  being  in  the  latter  case  dne  to  rheuma- 

tism, gout,  syphilis,  p>Temia,  etc. 
WHITE  WHALE.    See  Whale. 

WHITEAVES,  Joscoh  Frederick,  Cana- 
dian p.ilruntolo^ist :  b,  Oxford,  England.  36 

Dec.  \i<^^\  d  8  Aug.  VXY).  He  studied  at  the 
I  University  of  Oxford  in  185K-<)1  and  mailc 
investiv*ation<  of  thi*  land-  and  fresh-water  mol- 
hisca  and  fossjU  of  the  oolitic  rcK'ks  in  the 
\-icinity  of  Oxford,  iiddiiiir  o(ui<iderably  to  the 
information  possessed.  He  reinoxed  to  Canada 
in  1861.  was  t  ngau'ed  in  nrt»k»gioal  investiga- 

tions in  Montreal  and  Quebec  in  18()l-63,  and 

in  1863-75  he  was  curator  of  the  museum  and 
secretary  of  the  Natural  History  Society  of 
Montreal.  He  made  a  special  study  of  the  land- 
and  fresh-water  moUusca  of  Lower  Caiuda  \n 
1867-73.  He  was  appointed  to  the  Cana<b 
Geological  Sur\'ey  in  1875,  became  its  paleon- 

tologist in  1876,  and  in  1877  was  appointed 
zoologist  and  assistant  director.  He  was  one 
of  the  original  Fellows  of  the  Royal  Society 

of  Canada  and  contributed  to  the  society's Transactions  as  well  as  to  the  Canadiam 
Naturalist  and  similar  periodicals. 

WHITEBAIT,  a  small  fish,  called  by  Val- 
enciennes Rogenia  alba,  and  for  which  he  con- 

stituted the  |i:enus  Rogcnia  as  a  distinct  genus 
of  the  Herring  family  (Clufridtt),  but  which 
is  now  regarded  by  naturalists  as  merely  the^ 

fiy  of   the  herring  or   of    similar   fish.  '  The whitebait-fishery  is  actively  prosecuted  on  si      ̂  
parts  of  the  British  Coast,  particularly  in 
estuary  of  the  Thames,  where  the  whitehaik 

ver>'  abundant  in  spring  and  summer,  beginni.i 
to  appear  in  the  end  of   March  or  early   i 
April.    Adult  whitebait  are  caught  on  the  coast 
of  Kent  and  Kssex  during  winter,  and  in  th 
condition  are  about  six  inches  in  length.  White  ̂  
bait  is  found  also  in  the  Forth.    It  is  much  iv 
request  as  a  delicacy  for  the  table.    At  the  tiiac 
when  ordinarily  captured,   whitebait   are   only 
frjm  one  and  one-half  tu  four  inches  in  lengtli. 
They  are  caught  by  means  of  bag  nets  sunk 
four  or  five  feet  below  the  surface  of  the  water. 
For  several  months  they  continue  to  ascend  the 
river  in  shoals  with  the  fluod-tide  and  descend 

with  the  ebb-tide,  not  bein^  able  to  live  in  frcsb 
water.     They  are  fried  with  flour  or  crumbs: 
they  are  often  laid  on  a  napkin  and  sprinkled 
with  fine  flour  and  a  little  salt,  rolled  about  till 
well  covered  with  flour  and  then  thrown  into 
a  pot  of  boiling  lard,  where  they  remain  till 
they  are  of  a  pale-straw  color.     The  whitebait 
has  the  bodv  more  compressed  than  the  mature 
herring;  belly  serrated;  lower  jaw  longer  than 
the  upper ;  scales  very  soft,  small  and  thin,  and 
very    easily   rubbed    off;    color    silvery   white, 
greenish  on  the  back.    The  food  of  the  white- 

bait  seems   to   consist  of   minute   crustaceans. 
It  is  probable  that  under  the  name  whitebait 
the  fry  of  all  the  British  Ctupiidir  —  xhe  pil- 

chard, the  sprat  and  the  shad  —  are  indiscrimi- 
nately taken  and  used  like  the  fry  of  the  her- 

ring. 

WHITECHAPEL,  London,  England,  i 
parish  and  parliamentary  district,  east  of  ibe 

nucleate  city  of  Ixindon,  one  of  the  poorest  por- tions of  the  metropolis,  and  formerly  noionotu 
for  its  criminal  population.  From  1888  to  \fi^ 
it  wab  the  scene  uf  the  atrocities  of  the  mytic- 
rious  Jack  the  Ripper.  Within  its  boundaries 
arc  the  Tower  of  London  and  London  Hot^ 

pital.  and  it  is  intersected  by  W'hitechapcl  Koid The  name  is  derived  from  a  former  medianil 
chapel,  whence  all  distances  east  of  Lofnloa 
were  eaU  niated      The  pop.  is  aliout  lUUtOOU. 

WHITEFIELD,  hwit'feld.  George.  Ear 
lisb  evangelist,  founder  of  the  Cahi"** 
Methodists:  b  (iloucesier.  16  l>ec.  1714:  d 
Newburyport,  Mass .  A)  Sept.  1770.  He  •»» 
sent  to  ibe  Lrrammar  school  of  Saint  Mary  dc 
Crypt  at  (ilourester.  and  at  18  entered  >» 
servitor  at  Pembroke  College.  Oxford,  wheit 
he  iKTcame  acquainted   with  the  Wesle>*».  «■* 
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the  small  society  which  procured  them 
nc  of  Methodists.  Hearing  of  his  de- 
1  tendencies,  Dr.  Benson,  bishop  of 
ter,  made  him  an  offer  of  ordination  at 
ch  he  accepted,  and  he  was  ordained  a 
in  1736.     Such  was  his  powerful  and 
preaching,  that,  after  his  first  sermon 

.oester,  a  complaint  was  made  to  the 
that  he  had  driven  several  people  mad; 
ch  the  prelate  observed  that  ne  hoped 
Iness  would  not  be  forgotten  before  the 
unday.  He  for  some  time  supplied  a 
at  Dummer,  in  Hampshire,  but  the  next 

sent  him  by  the  Wesleys  of  their 
s  in  Georgia  excited  in  him  a  desire  to 
in  their  labors,  and  he  arrived  at 
ah  in  May  1737.  Observing  the  deplor- 
jit  of  education  in  the  colonv,  he  pro- 
an  orphan-house  for  which  he  de- 
d  to  raise  contributions  in  •  Eng- 
rhere  he  arrived  in  the  beginning  of 
A.lthough  discountenanced  by  many  of 

•gy,  Bishop  Benson  did  not  scruple  to 
on  him  priest's  orders;  and  on  going  to the  churches  in  which  he  preached 
capable  of  holding  the  crowds  assembled. 
n  adopted  the  practice  of  preaching  in 
m  air,  which  he  first  carried  out  at 
ood,  near  Bristol,  among  the  colliers,  on 
his  discourses  produced  a  surprising 
and  whose  vicious  manners  and  habits 
bly  improved.  He  afterward  preached 
open  air  in  Bristol,  and  in  Moorfields, 

fon,  and  other  places  in  the  neighbor- 
Lx)ndon,  to  vast  assemblages  of  peo- 

i  August  1739,  he  again  embarked  for 
a,    and   made   a   tour   through    several 
provinces,  where  he  preached  to  im- 
audiences,  with   an   effect  vividly  por- 
in    the    autobiography    of  ̂   Benjamin 

n.    He  arrived  at  Savannah  in  January 
here  he  laid  the  foundation  of  the  or- 
mse,  and  after  making  another  exten- 
ir,  returned  to  England,  in  March  1741. 
his  absence  his  cause  had  been  declin- 
home,  and  the  differences  between  him 
esley  on  the  doctrines  of  election  and 
tion   deprived  him   of  many   followers, 
/isiting  many  parts   of   England,   Scot- 
d  Wales,  where  he  married  in  1741,  he 
•eturned    to    America    (1744),    and   re- 
there  nearly  four  years.     His  preach- 
with  great  opposition  in  New  England 
time  and  Harvard  College  put  forth  a 
my*  against  him.   Returning  to  England 
1748  he  was  soon  after  introduced  to 

intcss   of    Huntington,   who   made   him 
her  chaplains.     A  visit  to  Ireland  and 
)re  voyages  to  America  followed,  and 
eral  years  his  labors  were  unremitting. 
ached  at  Exeter,  N.  H.,  the  day  before 
th,   and   also  at   Newburyport.     He   is 
Deneath  the  pulpit  of  the  Federal  Street 
at  Newburyport.    His  works  were  pub- 
n  1771-72.     Consult  Gillies,   *  Memoirs* 
;    Tyerman,    L.,    <Life    of    Whitefield> 
7). 
ITEFISHES,  a  name  given  in  the 
States  to  various  species  of  salmonoid 
f  the  genus  Coregonus  and  sometimes 
;  of  Argyrosomus,  more  properly  desig- 
iscoes.  Coregonus  has  a  comparatively 
md    nearly    toothless    mouth,    the   pre- 

maxillary  bones  broad  and  with  the  edge  nearly 
vertical,  and  the  lower  jaw  short.  The  thin 
cycloid  scales  are  much  larger  than  in  the 
salmons  and  trouts,  and  the  caudal  fin  is 
deeply  forked.  Internally,  the  stomach  is 
horse-shoe  shaped  and  provided  with  very 
numerous  pyloric  caeca,  and  the  swim-bladder 
is  very  large.  The  species,  about  15  in  num- 

ber, though  some  ichthyologists  recognize  many 
more,  are  confined  to  the  clear  lakes  of  the 
northern  portions  of  the  northern  hemisphere 
often  extending  into  the  Arctic  regions  and 
sometimes  there  becoming  anadromous.  Wher- 

ever found  they  are  highly  valued  for  food. 
North  America  has  about  eight  species.  The 
common  whitefish  (C.  clupeiformus)  has  its 
centre  of  distribution  in  the  Great  Lakes,  but 
extends  into  the  various  lake  systems  of  New 
York  and  southern  Canada.  It  reaches  a  length 
of  two  feet  and  may  be  distinguished  from  the 
related  species  by  its  numerous  and  long  gill- 
rakers,  the  toothless  mouth  and  the  elevoted 
but  not  compressed  back.  As  generally  in  the 
whitefishes,  the  color  is  olivaceous  above  and 
white  below.  It  receives  various  local  names 
from  the  fishermen,  such  as  bufFalo-back;  and 
the  variety  landlocked  in  Otsego  Lake  at  Utit 
head  of  the  Susquehanna  River  is  known  as  the 
Otsego  bass.  During  the  greater  part  of  the 
year  the  whitefish  remains  in  the  deeper  waters 
of  the  lakes,  moving  about  in  schools  which 
change  their  feeding  grounds  with  considerable 
regularity.  Being  toothless  they  feed  only  upon 
small  animals,  such  as  crustaceans,  snails  and 
insect  larvae,  the  first  being  by  far  the  most 
important  part  of  their  diet.  During  the  late 
fall  and  early  ¥rinter  the  schools  congregate 
on  the  shallows  to  spawn;  in  the  act  of  spawn- 

ing the  female  rises  to  the  surface  and  is  imme- 
diately followed  by  a  male  which  mingles  the 

sperm  with  the  stream  of  eggs  issuing  from  her 
vent.  The  eggs  are  about  one-eighth  of  an  inch 
in  diameter  and  sink  to  the  'bottom,  where  most 
of  them  are  eaten  by  the  small  fishes  and  mud- 
puppies  which  swarm  on  the  spawning  grounds. 
They  develop  slowly  and  require  several  weeks 
to  hatch,  the  exact  time  depending  upon  the 
temperature  of  the  water.  Each  female  pro- 

duces from  10,000  to  75,000  eggs,  depending 
upon  her  size. 

Besides  the  enemies  affecting  the  eggs  and 
young  the  adult  whitefish  are  preyed  upon  by 
the  large  pike  and  lake-trout  which  follow  the 
schools,  and  to  a  less  extent  by  smaller  preda- 
ceous  fishes.  The  extensive  development  of  the 
fisheries,  which  are  prosecuted  most  vigorously 
at  the  very  season  when  the  spawning  fish  are 
most  accessible  on  the  shallows,  has  so  depleted 
the  numbers  of  the  whitefish  that  the  fisheries 
are  now  dependent  upon  artificial  propagation 
for  their  maintenance.  The  methods  are  essen- 

tially the  same  as  those  employed  in  the  artifi- 
cial propagation  of  the  shad,  though  many 

modifications  in  detail  have  been  found  neces- 
sary. Hundreds  of  millions  of  eggs  are  now 

annually  taken  and  hatched  under  the  auspices 
of  the  United  States  and  State  commissions  of 
fisheries.  Such  extensive  and  even  greater 
operations  are  required  to  sustain  these  fish- 
cries  at  a  point  of  production  equal  to  satis- 

fying the  demand  of  the  market.  These  figures 
represent  the  American  catch  alone  and  dur- 

ing the  same  year  the  Canadian  fisheries  prob- 
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al)ly  yielded  alout  40,000,000  pounds  more. 
\\  hitefish  are  sold  fresh  or  are  fro/en  imme- 

diately after  capture  and  placed  in  cold  >torav;e 
at  a  temperature  several  decrees  below  frecz- 
inf{  and  in  this  condition  shipped,  especially 
durin);  the  winter,  to  all  part**  of  the  country. 
Relatively  small  quantities  are  also  pickled  or 
smoked. 

Other  species  of  Corcijonus  arc  found  in  the 
Great  I^ikes  as  well  as  in  other  lakes  particu- 

larly northward  and  westward,  hut  at  the  pres- 
ent time  none  are  so  highly  valued  as  the  com- 
mon whitefish.  An  important  one  is  the  shad- 

waiter  or  round  whiten>h  {G.  quad r Hat cralis). 
The  ̂ ^enus  Arijyrosvmus,  however,  includes 
two  species  of  Kreat  and  increasing  importance, 
though  inferior  in  quality  to  the  common  white- 
fish.  The  KOiius  dillers  from  Coregonus  chiefly 
in  the  projecting  lower  jaw,  larger  mouth  and 
horizontal  premaxillary  lK)nes.  The  numerous 
species  are  similarly  distrilmted  in  North  Amer- 

ica, which  has  eight,  luirope  and  Asia,  and  ex- 
cept for  their  great  activity  and  predatory 

mode  of  life  their  haliits  in  general  resemble 
tho.se  of  the  true  whitefishes.  The  cisco  whit- 

ing or  lake  herring  (A.  artcdi)  is  aliout  a  foot 
long,  hluish  or  grrenish  a)>ove,  with  dark, 
speckled  silvery  sides.  It  aU>unds  in  shallow 
waters  of  the  Great  I^ikes  and,  as  indicated 
alKivc,  is  of  great  commercial  value.  The 
moon-eye  cisco  (*-l.  lioyi)  has  a  very  large  eye 
and  the  sides  are  brilliantly  bilvery.  It  is  alnjut 
a  foot  long  and  is  the  object  of  a  considerable 
fi>hery  in  the  western  part  of  Lake  Michigan. 
It  spawns  in  November  in  relatively  deep  water. 
A  third  important  species  of  this  genus  is  the 
blue-tin  whitetibh  {A.  niynpcnnis)^  distinguished 
from  all  of  the  preceding  which  have  pale 
fins  by  the  blue-black  color  of  its  pectorals, 
anals  and  ventral.  It  attains  a  length  of  18 
inches  and  is  plentiful  in  the  deep  waters  of 
L;tke  Michigan  and  the  small  lakes  of  Minne- 

sota and  \\  isconsin  and  thence  northwestward 
to   Athabasca. 

W'hitefishes  seldom  take  the  hook,  but  are captured  by  means  of  pound,  trap  and  gill  nets 
and  to  a  smaller  extent  with  seines.  The  pound 
and  trap  nets  arc  arranged  in  lines  which 
sometimes  reach  lo  a  di>iance  of  10  or  12  miles 
iKim  shore,  while  the  ̂ \\\  nets  are  set  much 
farther  out  in  deep  water  and  are  weighted  to 
the  Itottom. 

Consult  Brown  Goode,  ̂ Natural  History  of 
Aquatic  Animals'  (Washington  1884),  and 
*  American  Game  and  Food  Fishes'  (New 
York  lyiU);  Ti>wnsend,  < Statistics  of  the  Fish- 
eiie>  of  the  Cireat  l^kcs.'  kepurt  United  States 
Fish  lommission  lor  VA)\;  and  special  papers 

oi  the  L'nited  States  Bureau  of  Fislies.  and  of 
the  Canadian  F'i:>heries  Department. 
WHITEHALL.  London.  Fjigland.  a  street 

hading  frnm  i'arlianuni  Square  to  Trafalgar 
Snuan-.  containing  ♦several  public  otVices,  and 
iianud  afirr  a  palaii-  that  once  stood  there. 
The  building  known  a^  the  Hor.sc  Guards,  the 
office  of  th«*  cnmmandrr-in-chief  of  the  army, 
is  ".o  c:dK'<|  in  ron<i  fpu-nc*-  of  being  the  station 
where  that  part  of  the  trofips  usuallv  do  duty. 
The  treasury,  near  the  llnrse  ( iuards.  is  built 
on  the  sitr  of  ])art  nf  the  old  palace;  tlie  First 
Lord  of  the  Triasury.  lniwevrr,  has  hi-*  ttthcial 
residence  in  iJowning  Street,  where  also  the 
Cabinet  meets.     The  Admiralty  C^thce  rontains 

the  offices  connected  with  the  adxninistratioa 
of  the  naval  affairs  of  the  country.  The  origi- 

nal Whitehall  succeeded  a  palace  hiiili  hv 
Hubert  de  Burgh  Ijcfore  the  middle  of  the  13tn 
century.  It  afterward  came  into  the  possession 
of  the  archbishops  of  York,  was  inhabited  by 
Wolsey  (under  tne  name  of  York  Place),  then 

passed  to  Henry  VIII  and  was  called  XSiite- hall.  Charles  I  was  executed  in  front  of  White- 
hall and  he  was  led  to  the  scaffold  out  of  one 

of  the  windows.  Oliver  Cromwell  died  in 

Whitdiall.  In  1697  the  building  was  destro)'cd 
by  fire,  except  the  banqueting  halL  which  had 
been  added  by  James  I.  according  to  a  design 
of  Inigo  Jones,  in  1619.  This  portion  still  re- 

mains and  chiefly  consists  of  one  room,  of  an 
oblong  form  and  40  feet  high.  The  ceiling, 
representing  the  apotheosis  of  James  I.  was 
painted  by  Kul)cns  and  was  retouched  b}' 
Cipriani.  This  buil(Un^  was  long  a  ro>-iI chapel,  but  it  now  contams  the  museum  of  tbe 
Royal  United  Service  Institution. 

WHITEHALL,  III.  city  in  Greene  Conntr. 
on  the  Chicago  and  Alton  and  the  Chicai{0. 
Burlington  and  Quincy  railroads,  about  23  miks 
southwest  of  Jacksonville  and  63  miles  north 
of  Saint  Louis.  It  is  in  an  agricultural  and 
stock-raising  region  and  in  the  vicinity  arc  ile- 
posits  of  fire  clay.  The  chief  manufactures 
are  flour,  sewer-pipe,  tiles,  stoneware  and  oa- 
chinery.  Its  shipping  trade  is  chiefly  in  fam 
and  dairy  products,  livestock  and  clay  prodncii 
There  are  six  churches,  a  high  school  and  li- 
brar>'.  The  two  banks  have  a  combined  capital 
of  $100,000.    Pop.  2;654. 

WHITEHALL,  N.  Y.,  village  in  Wash- 
ington County,  on  I^ke  Oiamplain,  Poultncy 

River,  the  Champlain  Canal  and  the  Delaware 
and  Hudson  Railroad,  about  75  miles  north  bv 

east  of  Albany.  It  is  at  the  foot  of  Skene's Mountain,  in  a  narrow  valley.  It  has  railroid 
shops,  silk  and  knitting  mills,  grist  mills,  himber 
mills  and  machine  shops.  It  has  a  high  school 
and  a  Hbrar>'.  The  bank  has  a  capital  of 
$50,000  and  deposits  (1903)  of  nearly  $700,000 
The  villj^e  owns  and  operates  the  waterworfci 
The  government  is  vested  in  a  board  of  tmsiccs 
and  a  president  chosen  annually  by  popular  vote 
In  1761  Whitehall  was  settled  by  Major  PUhp 
Skene  and  a  colony  of  about  50  families;  ifl 
November  1763  it  was  incorporated.  When  dif- 

ferences arose  between  America  and  Enffbnd. 
which  culminated  in  the  Revolution.  Skene 

joined  the  British  and  the  Americans  took  pof- 
session  of  his  property.  An  American  gamson 
was  stationed  at  Whitehall  in  1776;  but  fearing 
capture  by  Hurgoync,  they  destroyed  the  fort 
and  the  houses,  and  abandoned  the  place  Al 
the  close  of  the  war  nearly  all  the  peu|rie  rt- 
turnid  and  claimed  their  former  holdings.  The 
whole  of  the  Skene  property  was  sold  at  aoc- 
tion,  and  the  highest  bidder  gave  £11  lOl  Ib 
18(X)  it  was  incorporated  as  a  village.  In  181^ 
^\hen  the  Lake  Champlain  t<iwns  and  i-ilUccs 
were  again  near  the  centre  of  danger,  a  fort  wd 
block  houNc  was  built.  In  1819  the  ChanfbiB 
Can;il  wa>  built  from  Whitehall  to  Fort  Edvari 
and  tiv«  vears  later  it  was  extended  to  Tfof- 
Pop.  4,066 

WHITEHAVEN,  England,  a  seapon  vj 
important  coal -mining  centre  in  CumberbjM 
situated  on  a  bay  of   the   Irish  Sea.  40 
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est  of  Carlisle.  It  is  well  built,  and  has  a 

1,  custom-house^  market-house,  public 
f  public  baths,  with  swimming-pond;  a 
',  etc,  a  good  harbor  and  a  deepwater 
5-dock.^  There  is  a  considerable  shipping 
coals,  iron-ore,  pig-iron,  steel  rails,  etc., 
xported  and  American  and  other  produce 
ed.  The  manufactures  comprise  sail- 
x>rdagc,  anchors,  nails,  cement,  alabaster, 
iware,  candles  and  soap.  Iron  ship- 
g  also  is  carried  on,  and  there  are  blast- 
es.  iron-  and  brass-foundries,  engineering 
flour-  and  saw-mills,  breweries,  a  tan- 

!tc.  There  are  here  extensive  coal  and 
ines,  in  which  a  large  number  of  the  in- 
its  are  employed.  The  coal-mines,  which 
een  worked  since  the  17th  century,  extend 
miles  under  the  sea,  and  coal  is  mined 
1  the  town.    Pop.  20,000. 

ilTEHJEAD,  Charles,  English  poet:  b. 
ti,  1804;  d.  Melbourne,  Australia,  3  July 
He  was^  engaged  in  a  London  mercantile 
until  1857  when  he  went  to  Australia  and 
1  journalism.  He  was  the  author  of 
>us  poems,  plays  and  sketches,  among 
are  ̂ The  SoUtary>  (1831);  <The  Auto- 
)hy  of  Jack  Kctch>  (1834)  ;  <The  Cava- 
irama  (1836);  < Richard  Savage>  (1842), 
aently  dramatized;  ^Smiles  and  Tears,  or 
mance  of  Life^  (3  vols.  1847)  ;  <Life  and 
of  Sir  Walter  Raleigh>  (1854),  etc. 

t  Bell,  Mackenzie,  ̂ Charles  Whitehead,  a 
ten  Genius  >  (1884). 
EilTEHEAD,  Cortlandt,  American 
tant  Episcopal  bishop:  b.  New  York,  30 
42.  He  was  graduated  from  Yale  in  1863 
cm  the  Philadelphia  Divinity  School  in 
Ordained  to  the  priesthood  in  1868  he 
tgaged  in  pastoral  work  in  Colorado  for 
ears  and  was  rector  of  the  Church  of  the 

y,  South  Bethlehem,  Pa.,  1870-^2.  In 
y  1882  be  was  consecrated  bishop  of 
irgh. 

IITEHEAD,  William,  English  poet:  b. 
idgc,  1715;  d.  London,  14  April  1785.    He 
lucated  at   Winchester   and   Clare   Hall, 
idge,  was  appointed  secretary  and  regis- 
:  the  order  of  the  Balh  in  1755,  and  in 
as  appointed  poct-laurcatc,  in  succession 
ley  Cibber    (q.v.).     His   identity  is   fre- 
r  confused  with  that  of  the  satirist  Paul 
lead.     He  was  the  author  of  the  trage- 
Fhc  Roman  Father^  (1750) ;  and  Xreusa, 
of  Athens^    (1754);  the  comedy,  <The 
for  Lovers^   (1762)  ;  a  farce,  <The  Trip 

)tland^     (1770)  ;    and    numerous    minor 
His  collected  works  were   edited  and 

ed   with   a  memoir   by  William    Mason 
Consult   Thompson,   E.,    ̂ Poems   and 

aneous  Compositions  of  P.  Whitehead* 
)n  1777). 

IITEHILL,  Clarence  Eugene,  Ameri- 
>cra   singer:   b.  Marengo,  Iowa,  5  Nov. 
He  studied  under  L.  A.  Phelps  in  Chicago 
ls  engaged  as  a  church  singer  until,  fol- 
the  advice  of  Madame  Melba,  he  went 
is  to   study  for  the  operatic  stage.     He 
under  Giraudet  and   Sbriglia  in   Paris 
1900    made   his    delmt    successfully   at 

s.     In  1901  he  made  his  first  appearance 
^p£ra  Comique  in  Paris.     He  studied  the 
/agnerian  roles  with  Cosima  Wagner  and 

was  highly  successful  in  them.  He  appeared  at 
Baireuth,  and  at  Covent  Garden,  London;  and 
after  1909  at  the  Metropolitan  Opera  Company, 
New  York,  and  with  the  Chicago  Opera  Com- 

pany. WHITEING,  Richard,  English  jounalist 
and  novelist :  b.  London,  27  July  1840.  He  was 
educated  privately  and  began  his  career  in  jour- 

nalism in  1866  with  a  series  of  satirical  sketches 
on  social  and  political  topics  afterward  repub- 

lished as'<Mr.  Sprouts  —  his  Opinions*  (lSb7). 
He  was  subsequently  engaged  on  the  Morning 
Star  as  leader-writer,  and  was  afterward  Paris 
correspondent  for  various  New  York,  London 
and  Manchester  papers,  but  returned  to  London 
to  join  the  editorial  staff  of  the  London  Daily 
News,  a  position  he  resigned  in  1899.  He  has 
written  <The  Democracy >  (1876) ;  ̂The  Island* 
(1888)  ;  <No,  5  John  Street>  (1899) ;  <The  Life 
of  Paris>  (1900) ;  <Thc  Yellow  Van>  (1903) ; 
< All  Moonshine >  (1907);  ̂  My  Harvest >  (1915). 

etc. 
WHITELOCKE,  hwit'lok,  Bulstrode, English  statesman:  b.  London,  2  Aug.  1605;  d. 

Chilton  Park.  Wiltshire,  28  July  1675.  Edu- 
cated at  Oxford  he  studied  law  at  the  Middle 

Temple,  was  called  to  the  bar  in  1626,  and  en- 
tered Parliament  aS  member  for  Stafford.  He 

was  elected  to  the  Long  Parliament  of  1640 
from  Great  Marlow,  was  chairman  of  the  com- 

mittee for  drawing  up  Stafford's  charges  of 
impeachment,  and  one  of  the  commissioners 
appointed  to  treat  with  the  king  at  Oxford. 
As  a  member  of  the  Westminster  Assembly 

(1643)  he  opposed  the  adoption  of  Presbyterian- 
ism,  and  as  a  commissioner  of  the  Great  Seal 

(1649)  withheld  consent  to  the  king's  death.  In 1623  he  was  Ambassador  to  Sweden,  where  he 
concluded  a  treaty  with  Queen  Christina,  and  on 
his  return  was  speaker  of  the  House  of  Com- 

mons (1656),  and  one  of  Cromwell's  lords 
^1657).  From  his  manuscripts  have  been  pub- 

lished ^Memorials  of  English  Affairs  from  the 
Beginning  of  the  Reign  of  Charles  I  to  the 
Restoration^  (1682;  new  ed.  1852);  < Memorials 
of  English  Affairs  from  Bruce  to  the  End  of 
the  Reign  of  James  P  (1709)  ;  ̂Journal  of  the 
Swedish  Embassy*  (1722;  new  ed.,  1845),  and 
other  works. 

WHITESTONE,  N.  Y.,  in  New  York  City, 
borough  of  Queens.  The  village  was  a  place 
of  importance,  on  account  of  its  good  harbor, 
and  its  position  near  the  eastern  entrance  to 
New  York  Harbor.  It  is  near  the  United  States 

military  post  at  Willett's  Point  and  Fort  Schuy- 
ler, on  Throgg's  Neck.    Pop.  3,0(X). 
WHITETHROAT,  a  bird,  either  of  two 

species  of  Old  World  warblers  —  Curruca  cine- 
rea,  the  greater,  and  C.  sylviella,  the  lesser 
whitethroat;  or  a  hummingbird  (Leucochloris 
albicollis)  of  Brazil;  or  a  whitethroated  spar- 

row (Zonotrichia  albicolis),  commonly  known 
in  the  eastern  United  Stales,  where  it  is  a  mi- 

grant, as  Peabody-bird. 
WHITEWASH,  a  milky  fluid  produced  by 

mixing  good  slaked  lime  with  water :  used  as  a 
cheap  coating  for  walls,  fences,  etc.  When 
mixed  with  a  little  size  and  sometimes  colored 
it  is  used  on  interior  walls  under  the  name  of 
calcimine. 

WHITEWATER,  Wis.,  dty  in  Walwordi 
County,  on  the  Whitewater  River,  and  on  the 
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ChicaKo,  Milwaukee  and  Saint  Paul  Railroad, 
ahoui  4()  miles  southeast  of  Madison  and  50 
miles  southwest  of  Milwaukee.  It  is  in  an  agri- 

cultural and  stock -raising  region  and  has 
creameries,  paper  mill,  wagon  works,  sash  and 
door  factoricN,  tlour  mill,  machine  shops  and 
furniture  factory.  It  has  a  State  normal  school, 
a  high  school,  opened  in  1886.  public  and  parish 
schcK)ls  and  a  puMic  library.  There  are  two 
banks  and  a  newspaper.    Pop.  4,000. 

WHITEWOOD.    See  Linden. 

WHITFIELD,  hwit'feld.  or  WHITFELD, 
Henry,  Knglish  clcrk'jman :  d.  Winchester.  Eng- 
hind,  about  U)5H.  Ot  the  date  of  his  birth  and 
his  early  life  nothing  is  definitely  known.  He 
appears  to  have  been  appointed  to  the  living  of 
Ockley.  Surrey,  in  1616^  but  having  protected 
several  Puritan  clergy-men  during  the  Laudian 
persecution  incurred  the  displeasure  of  Laud, 
which  was  further  increased  by  his  refusal  to 
read  to  his  parishioners  from  the  *Book  of 
Sports.*  He,  therefore,  emigrated  to  New  Eng- 

land in  1637  with  many  followers  and  was  one 
of  the  founders  of  Guilford,  Conn.  In  16.S0  he 
returned  to  England  and  was  minister  at  Win- 

chester. His  writings  include  ̂ Somc  Helpes 
to  Stirre  up  to  Christian  Duties*  (3d  cd.,  1636)  ; 
^The  Light  Appearing  more  and  more  toward 
the  Perfect  Day*  (1641) ;  and  ̂ Strength  out  of 
Weakness*   (1652). 
WHITFIELD,  Robert  Parr,  American 

geologist:  b.  New  Hartford,  N.  Y.,  21  May 
1828;  d.  1910.  He  studied  natural  history  and 
geolog>'  almost  unaided,  was  assistant  on  the 
New  York  State  geological  survey  in  1856- 
76.  and  in  1872  was  attached  to  the  United 
States  Geological  Survey.  He  was  instructor 

in  geology  at  the  Rensselater  Pol^'technic  In- 
stitute in  1872-75,  professor  in  187^-78  and  for 

many  years  after  1887  was  curator  of  the  Amer- 
ican Museum  of  Natural  History  in  New  York. 

WHITGIPT,  John,  English  prelate:  b. 
Great  Grimsby,  Lincolnshire,  about  1530;  d. 
Laml)eth,  29  Feb.  1604.  He  was  educated  at 
Pembroke  Hall,  Cambridge,  and  after  the  ac- 

cession of  Elizabeth  took  holy  orders  (1560) 
and  was  made  chaplain  to  Cox,  bishop  of  Ely. 
In  1563  he  was  appointed  Lady  Margaret  pro- 

fessor of  divinity  at  Cambridge,  in  which  office 
he  gained  a  high  reputation  by  his  lectures  on 
the  l>uok  of  Revelations  and  the  Epistle  to  the 
Hebrews,  and  in  1567  was  electea  master  of 
Peml)roke  Hall.  Soon  after  the  Qit^cn  made 
liim  her  chaplain  and  master  of  Trinitv  Col- 
l«j;e.  Camliridge,  and  the  same  year  he  also  be- 
ciime  rei:ius  professor  of  divinity.  He  was  made 

dian  of  Lincoln  in  1.^^71,  and  in  1576  bishop 
cf  Wdrrester.  and,  being  also  vice-president 
of  the  marches  of  Wales^  made  constant  use  of 
l-nth  thf  temi»oral  and  spiritual  powers  to  put 
d  wn  Rnman  Catholicism  and  Puritani'^m 
\\itbin  the  limits  of  his  jurisdiction.  In  1383 
\\v  l»ecamr  archSi^^hop  i»f  Cantcrburv.  and  soon 
exacted  from  every  clerg>'man  in  tfie  church  a 
subscription  to  the  three  points  of  the  queen's supremary.  the  lawfulne*«'i  of  ihe  common 
prayer  and  ordinatinn  ^.c-rvice.  and  the  truth  of 
the  whole  3')  artirli  s  Making  um*  of  the  court 
of  hivrh  rommi*"«ioti  he  nmoved  from  positions 
in  the  rhnrrh  all  Tir)ii-cr)ntormists.  In  138?  the 
star  chamlKT.  at  bi*«  instigation,  passed  ordi- 

nances for  the  regulation  of  the  press,  l>y  which 

no  one  was  allowed  to  print  except  ii 
Oxford  and  Cambridge;  the  numlier  c 
was  to  be  determined  by  the  ecc 
missioners;  and  none  but  a  few  si^^vm 
were  to  t>e  suffered  to  print  any  b< 
or  thing  whatsoever  until  it  should  u 
and  allow;ed  by  the  archbishop  of  C 
and  the  bishop  of  London;  and  every 
ing  books  contrary  to  the  intent  o( 
nance  was  to  be  imprisoned  for  thre 
In  1586  he  was  sworn  of  the  Privy  C< 
framed  the  statutes  of  cathedral  enure 
hospital  and  grammar  sch(K>l  at  Cro> 
founded  by  Whitgift.  Consult  ^L 
Str\*pe  (1718)  and  by  Sir  George  Pa 
and  Frere,  W.  H.,  *The  English  v 
1558-U)25»   (London  1904). 

WHITING,    hwl'ting.    Arthur. 
musician :  b.  Cambridge.   Mass..  20  J 
He  studied  music  in  Munich  at  the  Ro 
School  with  Kheinberger.     He  is  a 
has  composed  orchestral  and  chamhci 
well    as    numerous    songs,    pianoforl 
concertos  and  sacred  music.     His  tei 

versity  Concerts*  have  been  well   r< 
Har\'ard,   Yale    and    Princeton   and 
colleges. 

WHITING,  George  Elbridce,  . 
musician  and  composer:  b.  Holliston, 
Sept.  1842.  He  early  displayed  musi 
and  was  engaged  as  an  organist  succ< 
Hartford,  Conn..  Boston  and  at  Alt 
studied  in  Europe  in  1863  and  in 
organist  at  the  church  of  the  Immaci 
ception,  Boston,  in  1876-78  and  has 
that  position  since  1883.  In  187&-8 
organist  at  the  Cincinnati  Music  Hall 
fessor  of  organ  and  composition  at  tl 
nati  College  of  Music.  He  was  < 
teacher  in  the  New  England  Consc* 
Music  for  several  years  hut  resignei 

His  compositions  include  ̂ Grand 
*Tale  of  the  Viking*;  *  Dream  Picti 
tata^ ;  *  Midnight.  Cantata*;  a  one-aci 
Italian,  'Lenora'  (1893);  and  numc 
ludes,  symphonies,  etc. 

WHITING,  LUian,  American   a 
Niagara  Falls,  N.  Y.,  3  Oct.  1857.  \ 
in  journalism  in  Saint  Louis,  Mo..  ■> 
1880-90  was  literary  editor  of  th 
Trmrler  and  was  editor  of  the  BosK 
in  1890-93.  Her  published  books  are 
ized  by  familiarity  with  occult  subje 
disposition  to  lead  her  readers  uncons 
recognize  the  genuineness  of  mysti 
spiritualistic  teaching.  They  indiMJ 
Dreamland  Sent.*  verse;  'The  Worl 
fuP  (3  vols..  1804-96-98);  'Kate  Fiel 
ord»  (18W):  'The  World  Beautiful  : 
(IWl);  'Boston  Davs'  (1902);  *Tb 
Beautiful'  (1*H)3):  'Life  Transfigured 
'The  Brownings  —  Their  Life  and  Ar 
'.\thens  the  Violet  Crowned^  (191 
Lure  of  London*  (1914);  'Women  V 
Ennobled  Life*  (1915);  *  Canada  l 
binder*  (1017);  'The  Adventure  ! 
(1017). 

WHITING,  William  Henrv  C 
can    t  onffdcratc    ^ioldicr:    b.    MisSi 
IS25 ;  d.  (jovcniorS  Island,  New  Yoi 
10  .\larch  IKf)?.     Ho  was  graduated 
cla>s  at   the   United  States   Milit 
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in  1845.  He  entered  the  engineering  corps  and 
was  engaged  in  military  construction  work, 
reaching  the  rank  of  captain  in  1858.  He  re- 

signed from  the  army  20  Feb.  1861  and  entered 
the  service  of  the  Southern  Confederacy.  He 
was  chief  engineer  of  the  Army  of  the  Shenan- 

doah under  Gen.  J.  E.  Johnston  in  June  and 
July  1862,  holding  the  rank  of  major;  and  was 
promoted  brigadier-general  27  Aug.  1861.  He 
saw  service  at  the  first  battle  of  Bull  Run  and 
at  the  battle  of  West  Point,  Va.  He  was  pro- 

moted major-general  in  1863,  built  Fort  Fisher, 
N.  C,  and  in  1864  was  placed  in  command  there. 
He  was  wounded  and  taken  prisoner  when 
Fort  Fisher  fell,  15  Jan.  1865,  later  dying  from 
his  wounds. 

WHITING,  Ind.,  town  in  Lake  County, 
on  Lake  Michigan,  and  on  the  Pennsylvania 
Railroad,  about  16  miles  southeast  of  Chicago. 
It  has  a  good  harbor  and  steamer  connections 
with  the  Lake  Michigan  ports.  It  has  a  large 
oil  refinery,  machine  shops  and  several  indus- 

trial establishments  connected  with  refining  and 
shipping  petroleum  and  with  shipping  farm 
products.  The  manufacturing  establishments, 
though  small  in  number,  are  capitalized  for 
over  $15,000,000,  and  the  value  of  the  annual 
products  is  about  $20,000,000.     Pop.  6,587. 
WHITING,  a  name  appHed  to  several  quite 

unrelated  fishes  probably  in  allusion  to  the  note- 
worthy w^hiteness  of  their  fiesh,  or,  in  some 

cases,  of  the  skin  of  the  lower  parts.  In  the 
United  States,  and  more  especially  in  the  South, 
several  species  of  Menticirrhus,  a  genus  of 
ScitBnidoe,  are  known  as  whiting,  but  more 
widely  as  kingfishes  (q.v.).  The  common 
whiting  (M.  americanus)  reaches  a  length  of 
about  a  foot;  the  bodv  is  elongated  and  slender 
with  a  high  spinous  dorsal  and  a  long  low  soft 
dorsal  fin,  an  undulate  caudal  fin,  and  is  com- 

pletely covered  with  ctenoid  scales;  the  outer 
row  of  teeth  of  the  upper  jaw  are  enlarged  and 
strong  and  the  color  silvery  gray  with  faint 
oblique  dusky  bars.  It  is  very  common  along 
sandy  shores  of  the  entire  Gulf  Coast  and  on 
the  Atlantic  Coast  northward  to  about  the 
mouth  of  Chesapeake  Bay  and  southward  to 
Brazil.  Though  remaining  on  these  coasts 
throughout  the  year  they  are  most  plentiful  in 
summer  when  they  frequent  the  bays  and  estu- 

aries, but  prefer  strong  currents  and  the  deeper 
waters.  They  feed  upon  crabs,  shrimps  and 
other  crustaceans,  and  being  vigorous  biters  and 
gamy  fighters  afford  splendid  angling.  Great 
numbers  are  caught  on  lines  for  the  market  and 
the  flesh  is  unusually  firm,  delicate  and  well- 
flavored.  Spawning  is  said  to  occur  in  May. 
The  surf  whiting  (M.  littoralis)  is  so  called 
because,  unlike  the  last,  it  frequents  shallow 
waters  along  sandy  shores  and  is  captured  in 
large  quantities  by  means  of  seines.  The  outer 
teeth  of  the  upper  jaw  are  not  enlarged;  the 
gill-rakers  are  better  developed  than  in  the  com- 

mon whiting;  and  the  black  tip  of  the  caudal 
fin  is  another  mark  of  distinction.  The  com- 

mon northern  kingfish  (M.  saxatilis)  also  ex- 
tends into  southern  waters  and  is  there  con- 
fused with  the  above  species  under  the  name  of 

whiting.  It  may  be  recognized  by  its  dusky 
color  and  the  distinct,  dark  bands  which  cross 
the  sides  obliquely.  Other  species  occur  on  the 
Pacific  Coast.  By  the  New  England  fisherman 
the  name  of  whiting  or  silver  hake  is  given  to  a 

common  species  of  the  cod  family  (Gadidae), 
the  Merluccius  bHinearis  of  American  ichthyolo- 

gists, though  many  European  authorities  fail  to 
distinguish  it  from  the  Old  World  M.  vulgaris. 
From  the  ̂ eat  majority  of  the  cods  the  whiting 
is  distinguished  by  the  total  absence  of  a  chin- 
barbel  and  by  the  peculiar  excavated  area  of  the 
top  of  the  skull;  the  second  dorsal  and  the  anal 
fin  are  long  and  each  divided  nearly  in  two  by 
a  deep  notch.  The  body  is  elongated  and 
covered  with  small  scales;  the  color  grayish 
silvery  white  below.  This  whiting  is  common  in 
waters  of  moderate  depth  along  the  shores  of 
New  England  and  somewhat  northward,  and 
extends  southward  in  deep  water  to  Virginia 
and  even  to  the  Bahamas.  Unlike  most  of  the 
Gadidce,  which  are  essentially  bottom-feeders,  it 
is  an  active,  roving  species,  which  comes  to  the 
surface  to  pursue  and  feed  upon  herring  and 
other  fishes.  Sometimes  large  schools  appear 
on  our  coasts  and  many  are  captured  in  purse- 
seines  and  pound-nets.  Spawning  takes  place 
at  the  bottom  on  the  edge  of  the  continental 
slope.  Owing  to  its  comparatively  small  size 
and  the  softness  of  its  flesh  it  is  one  of  the  least 
important  economically  of  the  family. 

The  European  whiting  (M.  vulgaris)  is 
scarcely  distinguishable  from  the  American,  but 
has  much  smaller  scales,  fewer  spines  in  the 
first  dorsal  fin  and  larger  teeth.  It  frequents 
shallower  water  and  is  very  abundant  along  the 
northern  coasts  of  Europe.  It  makes  its  ap- 

pearance in  vast  shoals,  keeping  at  a  short  dis- 
tance from  the  shore,  and  is  taken  by  the  line 

in  great  numbers.  It  is  considered  the  most 
delicate  and  most  wholesome  of  all  the  species 
of  cod;  but  it  does  not  attain  a  large  size, 
usually  not  exceeding  a  foot  in  length  and 
under  two  pounds  in  weight.  The  food  of  the 
adults  consists  chiefly  of  fishes  and  of  the  young 
of  shrimps  and  other  crustaceans.  Spawning 
occurs  in,  and  the  young  frequent,  the  shore 
waters.  As  long  as  the  young  feed  chiefly  on 
the  bottom  they  retain  a  chin-barbel,  but  as 
their  habits  change  this  degenerates  and  finally 
disappears.  Other  fishes  sometimes  called  whit- 

ing are  the  hog-fish,  harvest-fish  and  a  white- fish  (q.v.). 

WHITING,  a  preparation  of  white  chalk 
from  which  the  grosser  impurities  have  been 
removed.  It  is  extensively  used  in  the  arts, 
also  for  cleaning  silver  and  making  putty. 

WHITLEY'S  WORKSHOP  COMMIT- 
TEES,  or  WHITLEY'S  INDUSTRIAL COUNCILS.     See  Workshop  Committees. 

WHITLOCK,  Brand,  American  ambassa- 
dor and  author:  b.  Urbana,  Ohio,  4  March 

1869.  He  was  engaged  in  journaUsm  in  To- 
ledo, Ohio,  in  1887-90,  and  was  on  the  staff  of 

the  Chicago  Herald  in  1890-93.  He  was  a  clerk 
in  the  office  of  the  Illinois  secretary  of  state  in 
1893-97.  He  had  meanwhile  studied  law  and 
was  admitted  to  the  bar  of  Illinois  in  1894  and 

to  that  of  Ohio  in  1897,  then  establishing  him- 
self in  law  practice  at  Toledo.  He  was  elected 

mayor  of  Toledo  in  1905  and  served  four  suc- 
cessive terms,  declining  a  fifth  nomination.  He 

succeeded  in  securing  a  new  city  charter  pro- 
viding for  the  initiative,  referendum,  recall  and 

direct  nominations.  He  was  by  this  time  a 
well-established  magazine  writer,  producing 
both  verse  and  prose,  the  latter  dealing  in  the 
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main  with  politics  and  economics  in  an  un- 
compromisinf^  fashion.  He  was  appointed  Min- 

ister to  Delgium  by  President  Wilson  in.  1913 
and  was  in  olVice  at  the  oinhre:ik  of  the  Euro- 

pean \\*ar.  He  was  cm  rusted  with  the  repre- sentation of  seven  of  the  warring*  nations,  re- 
maining at  his  post  after  the  (ierman  invasion. 

His  skill  in  dealing  with  the  difliculties  of  the 
situation  under  the  Cierman  occupation  earned 
for  him  a  worldwide  reputation;  and  he  won 
scarcely  less  praise  for  his  handlinf?  of  the 
Bel^qan  relief  work.  The  necessity  for  his  leav- 
inf?  invaded  Hel^^um  when  the  United  States 
declared  war  upon  Germany  in  April  V)\7  was 
viewed  with  de»p  rejrret  in  Beljjium.  He  re- 

fused to  leave  Brussels  unless  accompanied  by 
the  other  Americans  there,  and  crossed  into 
Switzerland  4  April  1917.  He  later  visited  King: 
Albert  of  ReUrium  at  the  battle  front,  and 
after  the  sipnin^?  of  the  armistice  in  November 
1918  he  resumed  his  duties  at  Brussels.  He 
returned  to  the  United  States  for  a  visit  in 

1919,  and  while  at  home  the  country's  repre- 
sentation in  Belgium  was  raised  to  rank  of  an 

embassy,  Mr.  \\hitlock  thus  becoming  Am- 
bassador. He  is  author  of  *Thc  Thirteenth 

I)istrict>  (1902):  Mler  Infinite  Variety*  (l^W); 
*The  Turn  of  the  Balance*  (1907);  ̂ Abraham 
Lincoln*  (1908);  *The  Gold  Brick>  (1910); 
*0n  the  Enforcement  of  Law  in  Cities*  (1910- 
13);  *Forty  Years  of  It:  An  Autobioi^rraphy* 
(1914);  *\lemorics  of  Belpum  ITndcr  the  Ger- 

man Occupation*  (1918) ;  *  Belgium,  A  Personal 
Narrative*   (1919),  etc. 

WHITLOCK,  hwitlok.  Elizabeth  Kemble, 
English  aciri'ss.  htth  child  of  Roger  Kemblc 
(q.v.)  :  b.  Warrington,  Lancashire,  2  April 
1761 ;  d.  27  Feb.  1836.  She  fir>i  appeared  at 
Drury  Lane  theatre  in  February  1783,  as  Portia. 
In  1785  she  was  married  to  Charles  Edward 
Whitlock,  a  provincial  manager  and  actor,  and 
seven  years  later  accompanied  her  husband  to 
this  counirv,  where  they  performed  for  ntanv 
years  in  tdc  principal  cities.  Mrs.  Whitlock 
became  the  most  popular  actress  of  the  day  in 
America,  and  in  Philadelphia  freciuentlv  per- 
formtd  ln'fore  President  \Vashington  and  other 
distinguished  persons.  She  returned  to  Eng- 

land in  1807  with  a  competency  and  thenceforth 
retired  from  the  stage.  In  personal  appearance 
and  voice  she  was  said  to  have  strongly  re- 
seml>led  her  sister,  Mrs.  Sid(i<»ns. 

WHITMAN,  Charles  Otis,  American  zool- 
oB:isl:  b.  Woodstock,  Me..  14  Dec.  1842;  d.  6 
I  >ec.  1910.  He  wus  gra«luated  from  Bowdoin 
in  lSf)8,  studied  at  Leipzig,  and  in  1880-81  was 
protestor  of  zoolog>-  at  the  Imperial  University, 
TokiM,  japan.  He  was  engaged  in  further 
Mudies  at  th<'  Naples  Zoological  Station  in  1882, 
and  in  ISS.i  ,S5  was  assistant  in  zoolog>'  at  Har- 

vard, lie  wa*i  director  of  the  Allis  Lake 
I  aburatoty.  Milwauke<'.  in  18Srv^),  and  in  1889- 

''2  professor  nf  zonlogy  at  Clark  I'niversity, Worcester.  Ma^s.  He  became  director  of  the 

Marine  liiol<>L"V.il  Laboratory  at  Woods  H(»le, 
Mass.  upi.n  itK  t'oun<lation  in  188S,  and  from 
18*»2  until  his  d»ath  was  at  the  head  of  the 

department  i>\  zni.loi:y  at  the  I'niversity  of 
Chicago.  He  was  eUvted  to  the  National  Acad- 

emy of  Scit  Mcr^  in  18*)3.  He  founded  the 
Journal  of  .\/  rr/i.'  .,;y  in  1887.  and  after  1883 
was  editor  of  the  microscopical  department  of 

the  American  Naturalist.  He  has  made  a 
specialty  of  the  development  of  the  vertebrate i 
and  of  the  structure  and  development  of  worms. 
His  writings  include  'Methods  of  Research  in 
Microscopical  Anatomy  and  Embryidogv' 
n885):  'Biological  Uctures'  (1890-V5)  ;  'fte 
Inadcciuacy  of  the  Cell  Theor>'  of  Otvclop- 
ment'    (18*>3);   'Animal   Behavior*    (I8«J8),  etc. 

WHITMAN,  Charles  Seymour,  American 
lawyer:  b.  Hanover,  (  onn.,  28  Aug.  iJiftH.  He 
studied  at  .Amherst  College  and  then  studied 
law  at  New  York  University,  and  wa>  ai|- 
mitted  to  the  I  ar  in  1894.  In  1*X)1  he  was  ap- 

pointed assistant  corporation  counsel  of  New 
York  City  where  his  effective  work  won  for 
him  the  post  of  city  magistrate.  In  this  capac- 

ity he  founded  the  Night  Court  in  that  city 
for  the  immediate  trial  of  all  offenders  arrested 
at  night.  In  1907  Governor  Hughes  appointed 
him  a  judge  of  the  Court  of  Sessions,  and  in 
the  following  year  deputy  attorney- general  in 
the  investigation  of  election  frauds  in  the  north* 
crn  part  of  the  State.  In  1909  he  was  elected 
district-attorney  of  New  York  City  on  a  Fu- 

sion ticket.  In  this  capacity  he  secured  repre- 
sentation of  the  district-attorney's  staff  in  the 

city  magistrate's  ofHce,  and  was  active  in  su^ 
pressing  arson  offenders.  The  noted  Becker 
trial  came  up  during  his  tcnanc>'  of  office, 
and  Whitman's  mastery  of  the  case  was  most 
effective  in  unearthing  and  reforming  the  re- 

lations heiween  certain  memliers  of  the  New 
York  City  police  and  professional  criminals. 
The  handling  of  the  Schmidt  murder  case,  the 

prosecution  of  the  poultry-  trust  and  of  elec- 
tion frauds  won  for  Mr.  Whitman  the  hiiehest 

commendation.  He  was  renominated  in  1913 
and  elected  almost  unanimously.  In  1914  Whit- 

man was  elected  to  the  governorship  of  New 

York  State.  His  principal  plank  was  the  refor- 
mation of  the  State  finances,  which  he  pro- 

ceeded to  institute  vigorously  hy  a  reorffaniza* 
tion  of  State  departments  and  a  thorough  in- 

vestigation of  the  salaries  of  Civil  Ser\ice  em- 
ployees. In  1916  he  was  elected  chairman  of 

the  Repulilican  National  Convention,  where  he 
urged  the  nomination  of  Charles  £.  Hughes 
for  President.  In  Septemlicr  of  the  same  year 
he  was  re-elected  to  the  governorship  and  es- 

tablished a  precedent  bv  sending  to  every  en- 
rolled voter  a  report  of  his  first  term  as  gov- 
ernor, containing  also  reports  of  the  heads  of 

other  State  departments.  In  connection  with 
the  Kuropean  W  ar,  the  governor  ably  supported 
the  Federal  administration  in  war  policies  and 

etlectively  mobilized  the  State's  resources.  He 
also  inaugurated  a  State  Constabulary,  and  a  new 
State  Guard  to  replace  the  National  Gturd  oa 
service  in  France.  In  1918  he  was  again  noai- 
tiated  for  governor  on  the  Republican  ticket. 
but  was  defeated  l^y  Alfred  E,  Smith,  the 
Democratic  candidate. 

WHITMAN,    Frank    Perkms,    AmericiB 
physicist :  b.  Troy,  X.  Y..  29  July  1853.  He  w» 
graduated  at  Brown  University  in  1874  IB^ 
iciok  hi<i  A.M  there  in  1877.  later  scndjring  tf 
J(>lin«;  Hopkins  University.  He  was  professor 
(»t  physics  at  Rensselaer  PoKtechnic  Insiiwt^i 
Troy,  in  l8«(V-Sft:  and  has  since  occupied  thrt 
ih.'.ir  at  Western  Reser\-e  University.  He  * 

a  contributor  to  scientific  periodicmU. ' 



ber   of   emigranls.  who    s^'lftc(^    ', 
n  known  as  Ori^&r.  any  %'\y 
!  of  Oregon    Vygthingfbii  adB  ; 
imc  the  Hudsoirflay  Company/ 

WHITMAN,  Harcns,  American  mission- 
ixy  and  pioneer:  b.  Rushville,  N.  Y.,  4  Sept. 
1802;  d.  near  Walla  Walla,  Ore..  29  Nov, 
1847.  After  studying  medicine  at  the  Berk- 

shire Medical  Institution,  Pittsfield.  Mass.,  he 
Eactised  in  Canada  for  four  years.  He  oRered 
s  services  as  a  missionary  (18J4)  lo  tjic 

American  Board  of  Commissioners  for  ForWgip 

Missions,  and  in  1835  wcni  with  Samuel  I'scl^er 
lo  explore  the  region  of  the  Orcson,  hwC* 
not  go  beyond  Green  River.  In  18,16,  1 
married,  with  his  wife  and  three  fellow 
sionaries  he  set  out  to  work  among  the  T 
of  the  upper  Columbia.  The  parly 
plains  ay  wagon,  being  the  first 
reach  the  Pacific  Coast  by  this  i 
I  May  they  reached  the  Columbia  .  _  _,  -  . 

locaied  themselves  near  the  site  oI,-thi:  ptt^ni 
Walla  Walla,  Wash.  They  were  idp»  follorfc^ 
by  a  large  number  of  emigrantSj/Who  s^'l(Ic( 

in  what  was  then  know  "  ' ' 
fcrms   the  States 
Idaho.     At  this  tin 
was  using  every  posKbie       _   .. 

territory  to  the  EnRlish.  \\:  .  i  il.i.  -■!  ■  !■■- 
came   evident   to  Wniim.ii.  ■  il,- 
every  precaution  to   fori-t  ■  !     ■    ■ 
Ion  Treaty  was  then  before  Longress,  and  was 
txpected  to  settle  the  Oregon  question.  In 
1842-43  Whitman  traveled  over  3.000  miles  to 
ihe  East  on  horseback,  enduring  all  the  hard- 

ships of  a  Western  winter  in  the  mountains, 
md  according  lo  the  statement  of  H.  H.  Spald- 

ing, one  of  hi;  missionary  companions,  he 
reached  Washington  (3  March  1843)  only  to 
find  thai  the  treaty  had  been  signed,  but  that 
the  Oregon  question  had  not  been  included. 

Whitman,  as  Spalding's  version  represents,  at once  went  to  work  to  show  the  govertmient 
the  value  of  the  land  it  had  deemed  worthless, 
demonstrated  to  the  people  the  fertility  of  the 
soil  of  Oregon,  and  the  fact  that  it  could  be 
reached  by  wagon,  and  then  returned  al  the 
head  of  a  large  body  of  emigrants.  By  his 
daring  ride  and  earnest  endeavors  Whitman, 
in  this  view  of  the  matter,  won  this  great  sec- 
lion  for  the  United  Slates  and  the  results  of 
his  work  were  secured  by  the  treaty  of  1846. 
This  claim,  however,  has  been  the  subject  of 
much  controversy,  and  to  the  satisfaction  of 
<ome  students  has  been  disproved.  Whatever 

its  merits,  there  is  no  doubt  that  Whitman's 
ride  (he  reached  Boston  30  March  1843)  re- 

sulted in  the  reversal  of  ihe  missionary  board's purpose  to  discontinue  the  southern  branch 
of  the  mission  in  which  he  was  engaged;  and 
his  work  and  that  of  his  companions  has  a 
historical  relation  to  the  American  settlement 
of  ihe  Oregon  country.  Whitman,  his  wife, 
and  12  of  their  companions  were  massacred  by 

the  Cayuse  Indians.  Consult  Nixon.  'Life  of 
Marcus  Whitman'  (1895)  ;  Mowry,  'Marcus 
Whitman*  (1901) ;  and  Bourne,  'Essays  in  His- 

torical Criticism'  (1901),  in  which  the  Whit- 
man claims  are  examined  and  discredited;  and 

Marshall,  W,  J.,  'The  Acquisition  of  Oregon 
and  the  Long  Suppressed  Evidence  about  Mar- 

cus Whitman'  (Seattle  1911),  See  Obegon; 
Obecon  Question,  The. 

WHITMAN,  Sarah  Helen  Power,  Ameri- 
can poet:  b.  Providence,  R.  I.,  1803;  d.  there, 

27  June  1878.  She  was  married  to  John 
Whitman,  a  Boston  lawyer. 

UAN  B81 

to  Edgar  Allen  Poe,  afterward  writing  a  de- 
fense of  him  entitled  'Edgar  A.  Poe  and  His 

Critics'  (1860)  ;  contributed  numerous  critical 
articles  and  poems  to  periodicals,  and  was  noted 
for  her  conversational  powers.  Her  verse  was 

in  part  collected  in  the  volume  'Hours  of 
Life  :,.k1  Other  Poems'  (1853),  and  fully  in 
liic  posihiimous  'Poems'  (1879).  'Fairy  Bal- 
kiil^'  .irul  some  other  works  were  written  with 
hi;r  tisicr,  Anna  M,  Power.  Her  finest  poem, 
'A  Siill  Day  in  Autumn,'  has  much  melody 
and  beauty  of  expression  and  retains  an  hon- 
lu-ed  place  in  anthologies. 
..  WHITMAN,  Writ  (originally  Waltbi), 
^iMcrican  poet:  b.  West  Hills,  Long  Island, 
iTX,  31  May  1819;  d.  Camden,  N.  J., 
2(>  Uhch  1892.  He  was  educated  in  the  pub- 
Ut  schools  of  Brooklyn,  and  learned  the  print- 

^  er's  .Irruk-,  after  which  he  taught  in  country 
'  ̂(H>l~  in  Long  Island.  For  a  brief  period  he 
Ad  cdimrial  and  reportorial  work  on  newspa- 

pers, and  in  1847-48  he  made  an  extensive  pe- 
a  workman  through  the  United 

  ;bim- 

■■-.,'  Leaves  of  Grass,'  was  published  by 
■:  New  York  in  1855.  This  thin  vol- 

ume of  94  pages  was  received,  for  the  most 
part,  with  abuse,  mainly  because  of  lis  uncon- 

ventional metrical  style  and  the  freedom  with 
which  the  poet  dealt  with  moral  and  social 
subjects.  During  the  American  Civil  War, 
Whitman's  brother  was  wounded  on  the  battle- 

field, and  the  poet,  who  hastened  to  his  aid, 
remained  afterward  as  a  volunteer  army  nurse 
at  Washington  and  in  Virginia  for  the  years 
1862-65,  One  result  of  this  experience  was 
Ihe  small  volume  'Drum  Taps'  (1865),  subse- 

quently included  with  'Leaves  of  Grass.'  After 
the  war  he  held  a  government  clerkship  in 
Washington,  but  the  fatigiie  and  mental  strain 
of  his  la)>ors  in  the  hospitals  brought  about  a 
severe  attack  of  paralysis  in  1873.  He  was  re- 

covering from  this  when  the  sudden  death  of 
his  mother  in  his  presence  caused  a  serious 
relapse.  From  this  time  he  resided  at  Camden, 
N.  J.,  never  securing  robust  health.  During 
all  these  years  Whiiman  wrote  with  the  old 
vigor  and  freedom  of  rhythm,  but  with  less 
of  the  early  crudeness  of  expression.  Though 
Whitman,  like  Carlyle  and  Browning,  may  be 
a  dangerous  and  dangerously  easy  model  for 
imitation,  he  undoubiedty  worked  out  for  him- 

self a  stj;le  of  distinction  as  notable  as  theirs. 
This  in  itself  is  a  title  of  fame,  or  at  least 
a  charm  against  oblivion,  even  though  his  lit- 

erary style  ran  lo  extremes  and  vices.  His 
evolved  style  was  a  rh)lhmic  recitative  or  ir- 

regular chant  precursors  of  which  may  be 
found  in  the  English  translation  of  the  Psalms 
and  other  Biblical  poems,  in  Macpherson's 
'Ossian,'  and  in  the  later  poems  of  Wilbam 
Blake.  These  chants  vary  in  movement  and 
seem  governed  by  laws  rhythmic  rather  than 
metric,  which  (like  the  grammar  of  an  un- 

written tongue)  have  never  been  formulated 
even  by  the  inventors  themselves.  They  have 
a  peculiar,  wild,  stirring  charm,  which  is  apt, 
for  a  time,  to  make  regular  verses  seem  tame 
and  insipid  As  lo  subject.  Whitman  set  him- 

self the  Atlaniean  task  of  uplifting  inio  the 
sphere  or  dominion  of  poetry  the  whole  of 
modern  life  and  man,  omitting  nothing,  con- 
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rc:iliii}s'  nothing.  His  thesis  is  that  of  Saint 

IVfcr'^i  virion:  "There  is  nothing  common  or 
nnrli-an."  Hrnci.*  the  loKical  nccc>>ity  with 
Whitman  lo  inchide  the  treatment  of  subjerts 
which  in  nmcliTn  society  are  taliocKMl  as  nhsrcno 
anil  unmentionahle ;  hence,  too,  the  accusations 
of  iii«l(tency,  so  oident  and  pertinent  from 

the  accMser's  point  of  \iew,  Imt  so  futile  and irrelevant  from  that  of  the  accused.  Whit- 
man was  an  idealist  who  liound  himself  hy  a 

solemn  vow  to  le  a  thonuiKh-Koin^;  realist ; 
and  his  resolute  and  often  successful  endeavor 

tn  secure  this  union  vrave  his  work  its  except 
tional  artistic  quality.  He  was  a  prince  of 
impressionists  in  literature.  Hut  so  hardHNM 
hi^h  was  the  task  that  he  set  himself,  fnat  -it 
is  no  matter  of  surprise  that  he  sometimes, 'ft 
not  often,  fails,  and  from  heights  where  he 
was  app machine  the  suMime,  falls  periloaslv 

near  the  ridiculous.  This  is  the  fate  of  'mt\ 
artists  who  strive  for  the  highest  things,  that 
their  failures  —  often  only  apparent  —  are  more 
easily  detected  than  their  solid  achievements; 
hence  the  contumely  and  ri<iicule  that  a  Tur- 

ner or  a  WonKwor'ih.  Keats  or  Shelley  suffers at  the  han<U  df  a  clever  hut  uninitiated  critic. 

So  it  was  largely  with  Whitman;  hut  it  is  bet- 
ter to  approach  him  in  the  same  spirit  that  he 

has  shown  toward  man  and  nature,  that  of  for- 
ever seek  in  j;  for  what  was  great  and  gO(Kl. 

while  outfacing  steadily  and  bravely  every  stern 
an<l  refractory  reality.  As  the  years  roll  on, 

Whitman's  work  is  more  highly  esteemed  He 
had  the  true  poetic  tire,  and  was  one  of  tho«:e 

who  **talked  \yith  angels,®  and  had  glimp- 
ses of  the  life  beyond.  Several  writers 

have  contended  that  he  was  "illuminatecl,**  like 
Nfoses  and  Swedenlmrg.  He^ides  the  two 

books  already  mentioned,  he  published  *  Drum- 
Taps*  (ISfn);  *  Memoranda  Puring  the  War* 
(1S()7);  « Democratic  Vistas*  (1870);  ̂ Passage 
to  India'  (1870);  *Aficr  All,  Not  lo  Create 
()nly»  (1S71);  'As  Strong  as  a  Bird  on  Pin- 

ions Free*  (IS/J);  *Two  Rivulets*  (IS7.<) ; 
'Specimen  Days  and  0»llect*  (lifty);  *No\ em- 

ber Houghs'  (ISS?);  'Sands  at  Sevmtv' 
llSS»<);   and   '(loodJye.   My   Fancy*    (18«)2). 

The  Cofjst-nnti^r,  of  Philadelphia,  i^  ihc 

circan  <»f  Whitman  study.  C'onsull  '.\uio- 
fiotrraphia.'  selected  fmm  the  poet's  writings 
<1.<''J);  I5.u;i!;:;ilie.  l.e()n,  'Walt  Whitman  - 
The  Man  and  the  Artist*  (Garden  City.  X.  Y., 
I'M'*':  iJnrrou^^hs.  'Whitman  as  P<iel  and  iVr- 
-n;i'  (l.N/iT.);  nmhe.  authori/ed  M-ife'  (IXS.^); 
I'.nnniuhs.  'Whitman:  .\  Study'  (IS'H))  ; 
H.itiiiil.  'riiufn.iN  r...  (ed. )  M.etiers  of  .\nnc 
«.:!  Iiii^;  .iiid  W.tit  Whitman'  O'MS)  ;  (VCon- 
r.-.r.  'The  IkmuI.  t;i;i\  P.-ii'  (l.S<i())  ;  Ddwijui. 
."*^:i:i!;fs  ill  I.i;iTatnii  '  (1>7S»:  S>moinU.  '  K^- 

*.i>  ••  Spi  iiil.itive  and  Sniigesiivc^  ( \"ul,  11, 
"»•:  .'^l.i\.  'Wall  W  bilnian,  Bibli<>^i.iphy ' 

<  *.•  V.    \  I.:",.    V*\tn 

WHITMAN.  Ma^v.  town  in  Plymouth 

t'»)niity.  I'M  I  In-  New  N  ork.  .\'ew  Ha\rii  iiin! Hart  fold  K.iilroad.  about  seven  miles  ea^t  of 
liiotk'.oii  .(Till  Jii  inib  >  -.iiuili  by  ea<«t  of  Boston. 
The  cbu  1  ir.irmt.n  till  irii:  r'*i;ibli*.hni(  ills  air 
boot  .iii'l  ̂ h- ■'  l.i.'orii  N,  ii.i]ici  and  wooil  box 
lactfUM-.  I  «k  .tiid  Ti.i:l  \\«.ik-  .niil  ••Irel  ««li.tiik 

tact«ir>  Wbi'ni.in  b.i-  f«^  ni.iTnii.iciuniiL'  r"«i.i'»- 
li*«hmeiit'».  inijiIi'Mii-j  .i*i  nt  J.''<H*  p'T'^on-..  wiih 
annual    prodiuts    «>i     i»vri     ̂ ),UM).iKM>      h    ha^ 

s<  ven  churches,  public  schools  and  a 
brary.  There  are  two  banks,  one  na 
one  sa\ings  hank.  Thi  government  i 
tered  by  annual  town  meetings.  The 
originally  a  part  of  Abinuion.  but  v 
in  1K7.^  antl  incorporated  as  South 
!il^lSS()  the  present  name  was  adoy 

I  .WHITMAN  COLLEGE,  hKate< 

V/al{ii,  Wash  It  \\a^  foini<led  by  Ci 
aji  a  memorial  to  Marcus  Whitman 

\saf|,t^ar tered  in  ]S3'^  as  Whitman 
h\i^  ifjras  nf)t  open  to  students  till  18^: 
the  couries  were  extended,  the  stan<! 

^aticfa..!!^  charter  obtained  in  ISf^.^ 
'the  ivime 'was  changed  tu  Whitma 
Wt}incn  litfi  admitted  on  e<iual  ierm:i 
students.  .The  orKaiiisration  inclmles 

to  \lhe  Col^ge  Department,  the  Co 
of  Mubic  :liUl  the  Academy.  The  c« 

•  Kr;  the  deij;rces  of  bachelor  of  art: 
o\  letters,  bafclijL'lor  of  science  and  b 

mpflc.  Certain  studies,  including  Bi' 
tifurc,  are  required  for  all  ci»urMes 
required  for  the  MB.  degree.  French 
for  itie  U.L.  and  H.S.  degrees,  and 
work  in  theory  of  music,  history  of  i 
mony  and  counterpoint  for  the  mu 
luich  student  by  the  end  of  the  In 
must  elect  a  major  study  in  which  i. 
work  must  be  done;  the  major  for  tl 
grec  must  be  in  mathematics  or  a  sci 
rest  of  the  required  numbir  of  houj 
elect ives.  Courses  in  iM:dagogy  are  i 
the  curriculum.  Practical  music  wor 
count  toward  a  degrie  in  the  al»ovc 

cour.ses;  but  in  the  cunservalor^-  the bachelor  of  music  is  conferred  on  sti 

hold  a  bachelor's  degree  and  comple ular  music  cimrse.  There  are  21)  s 
and  one  loan  fund ;  students  are  aide 
ing  employment.  The  students  main 
tian  associations,  literary  societies  a: 
torical  association,  glee  dubs,  aihlcl 
tions  and  a  general  organization  km 
".\ssociate  Students";  the  college  i 
with  the  Inter-(\>lleKraie  Deliaiing  . 
and  the  Inter-Collegiate  Athletic  ? 
The  campus  coii<>iM  oi  27  acre*  near 
of  the  city  and  includes  a  small 

buildings  include  the  Whitman  Men* 
ings  1 1  all  (men'N  dormitur\  ).  Kc> 
and  Prentiss  Mail  (women's  dormttor 
ciation  llall,  the  coiiserxatory  and  t 
sium.  The  Ii^l.lIy  in  V)\7  cuntai 
NoIumcN;  the  studi  iits  numbered  49 
productive  fund>  totaled  $<i84,044. 
WHITMARSH,  Hubert  Phel] 

jonriiali<«l :  b  Ma(|»)c.  province  ̂  
in  An.:.  ISfuV  He  was  a  di 

.\ew  York  and  Ho'^ton  in  \HS7- 
in  the  latter  year  Ucamc  the 

tive  "f  I  be  Ct'ututy  in  Cul>:i. 
qutiitly  went  to  the  Philippines  to 
l'','k'  ;tii'I  in  l*MiiM)l  was  «t)vcrnor  c 
1*  1  .  le-ikmiiiL'  in  the  last-named  vea 

|.ti!.)i^b<d  ' Tlu-  World's  Rough  Ha 
'  I.  ■.!■  I:  r.«!i-iJi.t!i '  ;  'M>si«rious  Vo> 
I  ».i;.|::  I        ''\'\\v  Viiuiin  Pearl  I  )ivrrs 

WHITNEY,  bwii'ni.  Adcltai 
Train.  \r nuan  anib«*r:  b.  Ho^lun 
S(  pt     1>J4;    ft.    Miitun,   Mass.,  2\    M 







WHITNEY 

married  to  Seth  D.  Whitney  of  Milton, 
1  1843.  Although  a  frequent  contribu- 
ifferent  periodicals  during  her  earlier 
r  real  literary  career  did  not  begin  until 
d  her  best  work  was  done  in  the  two 
^  decades.  Her  writings,  which  are 
3r  young  people,  are  wholesome  in  tone 
^rtaining  in  style,  and  include,  among 
hers,  *  Footsteps  on  the  Seas,  a  Poem^ 
<Boys  at  Chequasset>  (1862);  <Faith 
s  Girlhood,  >  which  first  brought  her 
2ral  notice  (1863)  ;  *A  Summer  in  Lcs- 
dthwaite's    Life>     (1866);     ̂ Patience 
Outings*  (1868);  ̂ Hitherto:  A  Story 
irdays>  (1869);  <Real  Folks>  (1871); 
,>  verse  (1872);  ̂ Sights  and  Insights> 
<Bonnyborough>  (1885);  <  Bird  Talk, > 
1887);  <A  Golden  Gossip>  (1890); 
y  Letters  to  Girl  Friends >   (1897),  etc. 
[TNEY,  Anne,  American  sculptor  and 
Watertown,  Mass.,  September  1821 ;  d. 
915.  She  contributed  to  magazines  and 
ers  considerable  verse  of  high  quality 
in  1859  in  a  volume  of  *  Poems.*  In 
began  work  as  a  professional  sculptor, 
a  studio  at  Watertown,  whence,  after 
irs  of  study  abroad,  it  was  transferred 
to  Boston.  Among  her  works  are  the 
f  Samuel  Adams  for  the  Capitol  at 
:ton,  a  bronze  replica  of  which  stands 
ts  square,  Boston;  one  of  Lief  Erikson 
>n  (replica  in  Milwaukee,  Wis.)  ;  and 
jsigns  and  studies,  including  <Roma,* 
ged  copy  of  which  was  exhibited  at  the 
an  Exposition. 
[TNEY,  Asa,  American  inventor  and 
turer :  b.  Townsend,  Mass.,  1  Dec.  1791 ; 
delphia,  4  June  1874.  As  a  boy  he 

at  the  blacksmith's  trade,  also  became 
list,  and  afterward  manufactured  ma- 

in Vermont  and  at  Brownsville,  N.  Y. 
he  was  appointed  master  machinist  of 
lawk  and  Hudson  railroad  shops,  and 
ars  later  became  superintendent  of  the 
1  1839-41  he  was  a  State  canal  commis- 
1  New  York,  and  in  1842  removed  to 
>hia,  where  he  entered  into  partnership 
tthcw  Baldwin  in  the  building  of  loco- 
In  1847  he  perfected  a  process  for 

?  cast-iron  carwheels,  and  began  to 
turc  them  extensively.  By  his  further 
nents  in  carwheels,  etc.,  he  did  much 
ise  the  convenience  and  safety  of  rail- 
vice  and  travel.  He  left  $50,000  to  the 
ty  of .  Pennsylvania  to  found  a  chair 
nical  engineering. 
!TNEY,  Caspar,  American  journalist 
lor:  I).  Baltimore,  Md.,  2  Sept.  1862. 
graduated  from  Saint  Mathew's  Col- 
.,  spent  several  years  in  traveling  and 
acting  as  correspondent  for  Harper's 
Juring  much  of  the  time  and  writing  on 
sports.  For  five  years  he  was  editor  of 
and  later  of  Outdoor  America.  His 
include  ̂ A  Sporting  Pilgrimage^;  <0n 
es  to  the  Barren  Grounds^ ;  ̂Hawaiian 
' ;  ̂^ Jungle  Travels  and  Jungle  People^ ; 
)wing  Road,^  etc. 
TNEY,    Eli,    American    inventor:    b. 
>,  Mass.,  8  Dec.  1765;  d.  New  Haven, 
Jan.  1825.     He  was  graduated  at  Yale 
while   there  having  paid  his  expenses 

partly  by  teaching,  partly  by  mechanical  labor. 
He  went  to  Georgia  as  a  teacher,  but  finding  a 
patron  in  the  widow  o£  General  Nathaniel 
Greene,  of  the  Revolutionary  army,  he  resided 
on  her  estate  and  studied  law.  The  cotton  cul- 

ture at  this  period,  especially  that  of  the  best 
kind,  the  green-seed  cotton,  was  limited  by  the 
slow  and  difficult  work  of  separating  the  cotton 
from  the  seed  by  hand.  NVhitney  set  to  work 
to  remedy  this  by  inventing  a  machine,  but 
worked  under  great  disadvantages,  for  he  had 
to  make  his  own  tools.  Reports  of  his  success 
prompted  some  lawless  people  to  break  into  his 
workshop  and  steal  his  machine,  and  get  others 
made  before  he  could  secure  a  patent.  He 
formed  a  partnership  with  one  Miller  in  1793 
and  went  to  Connecticut  to  manufacture  cotton 
gins;  but  the  lawsuits  in  defense  of  his  rights 
carried  off  all  his  profits  and  $50,000  voted  him 
by  the  State  of  South  Carolina.  Finally  in  17^ 
he  got  a  government  contract  for  the  manu- 

facture of  firearms,  and  was  the  first  to  effect 
the  division  of  labor  by  which  each  part  was 
made  separately.  He  made  a  fortune  by  this 
manufacture,  carried  out  with  ingenious  ma- 

chinery at  Whitnevville,  Conn.;  while  he  re- 
ceived little  credit  for  the  perfection  of  the  gin, 

one  of  the  most  important  of  the  whole  series 
of  inventions  connected  with  the  cotton  manu- 

facture. See  Cotton;  Cotton  Cultivation  in 
THE  United  States. 

WHITNEY,  Gertrude  Vanderbilt  (Mrs. 
Harry  Payne  Whitney),  American  sculptor, 
daughter  of  Cornelius  Vanderbilt,  1843-99 
(q.v.)  :  b.  New  York  City.  She  was  married  to 
H.  P.  Whitney,  son  of  William  C.  Whitney 
(q.v.),  in  1896,  is  prominent  socially  and  has 
§ained  a  considerable  reputation  as  a  sculptor, 
he  organized  the  Society  of  Friends  for  Young 

Artists;  and  during  the  European  War  she 
maintained  a  hospital  at  Neuilly,  France,  for 
which  service  she  received  a  gold  medal  from 
the  French  Foreign  Office  in  1915.  She  de- 

signed the  ̂ Titanic  MemoriaP  for  Potomac 
Park,  Washington,  D.  C. ;  the  ̂   Aztec  Fountain,^ 
Pan-American  Union,  Washington ;  ̂The  Foun- 

tain of  El  Dorado >  (exhibited  at  San  Francisco, 
1915),  etc. 

WHITNEY,  Henry  Howard,  American 
military  officer :  b.  Glen  Hope.  Pa.,  25  Dec.  1866. 
He  was  graduated  from  West  Point  in  1892, 
and  was  on  special  duty  at  the  War  Depart- 

ment in  1896-98.  In  the  last-named  year,  under 
orders  from  the  Secretary  of  War,  he  disguised 
himself  as  an  English  sailor,  communicated  with 
General  Gomez,  and  made  a  military  reconnais- 

sance of  the  island  of  Porto  Rico,  thereby  gain- 
ing the  information  upon  which  General  Miles 

based  the  campaign  on  that  island.  He  was 
captain  of  volunteers  in  1898-99,  served  through 
the  Spanish  War  as  captain  and  assistant  adju- 

tant-general on  the  staff  of  General  Miles,  and 
in  1899  was  appointed  lieutenant.  He  accom- 

panied General  Miles  in  his  tour  around  ̂ e 
•  world  in  1902-03,  and  since  1911  has  been  sta- 

tioned at  Mindanao,  P.  I. 
WHITNEY,  Sir  James  Pliny,  Canadian 

statesman :  b.  Williamsburg,  Ontario,  2  Oct. 
1843;  d.  24  Sept.  1914.  He  was  called  to  the 
bar  of  Ontario  in  1876,  and  engaged  in  practice 
at  Morrisburg,  Ontario.  He  was  elected  to  the 
Ontario  legislature  in   1888,   where  he  became 
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thf  leader  of  the  Conservative  Opposition ;  and 
fiom  l*M)5  nntil  his  death  he  was  Premier  of 
Ontario.     He  was  knighted  in  1908. 

WHITNEY.  Josiah  Dwi^jht.  American 
Kcologist,  brother  of  W.  D.  Whitney  (q.v.)  :  b. 
Northampton,  Mass.,  23  Nov.  1810;  d.  Lake 
Siinapee,  N.  H.,  18  Au^j.  18<>6.  He  was  grad- 

uated at  Yale  in  18»V>,  and  spent  the  years  1842- 
47  in  study  in  Kurupe,  and  then  explored,  with 
J.  W.  Foster,  the  Lake  Superior  region.^  Their 
*  Synopsis'  of  the  explorations  was  ptihlishcd  in 
1849  and  their  *  Report*  on  the  geology,  1850-51. 
He  was  appointed  State  chcmi.st  and  professor 
in  the  Iowa  State  University  in  1855  and  State 
geologist  of  California  in  18^)0.  He  labored  on 
the  survey  of  that  Slate  till  1874,  publishing  his 
^Geological  Survey  of  California*  (1864-70). 
Ill  1865  he  was  appointed  to  the  chair  of  geology 
at  Harvard.  Among  his  publications  not  al- 

ready named  are  *The  Metallic  Wealth  of  the 
United  States*  (1854);  <Yoscmitc  Guidebook* 
(1869);  ̂ Contributions  to  American  Geology* 
(1880);  *  Studies  in  Geographical  and  Topo- 

graphical Nomenclature*  (1888).  The  highest 
peak  of  the  Sierra  Nevada  was  named  Mount 
Whitney  (q.v.)  in  his  honor. 

WHITNEY,  William  Collins,  American 
capitalist  and  politician:  b.  Conway,  Mass.,  IS 
July  1841 ;  d.  New  York,  2  Feb.  1904.  He  was 
graduated  at  Yale  in  1863,  and  at  the  Harvard 
Law  School  in  18^)5 ;  studied  law  with  Abraham 
K.  Lawrence  in  New  York,  and  was  admitted 
tc  the  bar  in  that  city.  He  tt)ok  an  active  part 

in  the  organization  of  the  Young  Men's  Demo- cratic Club,  and  in  the  proceedings  against  the 
•Tweed  King**;  served  as  corporation  counsel 
of  the  dty  in  1875-^,  thoroughly  reorganizing 
the  law  department;  and  was  secretary  of  the 
navy  in  the  Cabinet  of  President  Cleveland  from 
1885  to  1889.  In  this  position  he  accomplished 
much  in  the  development  of  plans  for  strength- 

ening the  naval  service,  and  the  "new  navy* 
owes  its  subsequent  increase  in  consideral»le  part 
to  his  progressive  policy.  He  did  eflFective  work 
for  the  election  of  Grover  Cleveland  as  governor 
of  New  York  in  1882.  and  as  President  in  1884, 
and  again  in  1892,  when  he  was  manager  of  the 
Democratic  campaign.  He  declined  to  enter 
the  Cabinet  again,  preferring  to  pursue  his 
business  careir,  in  which  his  interests  had  grown 
to  great  proportions.  One  of  his  largest  enter- 

prises was  that  which  resulted  in  the  consolida- 
tion of  the  various  street  railway  lines  in  New 

York  City.  The  Metropolitan  Street  Railway 
system  was  mainly  orj^anized  by  him.  and  he 
\^as  a  director  in  many  corporations  and  socie- 

ties. He  wa^  also  a  man  of  recreations,  was 
especially  interc^ied  in  the  breeding  and  train- 

ing of  horses,  and  became  the  recognized  leader 
of  th«  Anurioan  lurf.  for  the  elevation  of 
which  to  higluT  levels  of  sportsmanship  he  suc- 

cessfully strove.  At  the  time  of  his  death  he 
was  one  of  the  largest  landowners  in  the  Kast, 
hi»;  holdings  being  in  >e\eral  States,  and  includ- 
inc  a  game  pie^-erve  of  16,000  acres  in  the  Adi-  • 
rondark*.  Wbile  his  main  residence  was  in 
New  York,  he  ;i1m»  maintained  others  on  his 
various  esiati  s.  Nnrth  and  South,  as  well  as  a 
house  in  I.ond'Mi  fie  left  two  sons,  Harry 
Payne  Whitney  and  Pa>ne  Whitney. 

WHITNEY.  William  Dwijjht.  American 
philologist,  brother  of  J    D.  Whitney  (q.v):  b. 

Northampton,    Mas«i..    P    Feh.    1827;    d     Nem- 
Haven,  *)  June  1K*M.     He  was  graduated  from 
WillianK   College  in    1845.   stuaied  at    Yale  ir 
1H4*^-  .^t),  and  then  went   to  Germany,  where  he 
continued  his  philological  and  Sanskrii   studif* 
under  I^opp  at  Berlin  and  Koth  at  Tubingen.  Hr 
was  appomted  to  the  professorship  of  Sanskrit 
at    Vale   in    1854,   and   in    1870   he    received  in 

addition    the    chair    of    comparative    phdok>e>'. 
posts  which  he  retained  till  his  death-     In  ISfh 
he   published,   with    Koth,  an   edition   ot   thr 

Atharva-\'eda   Sanhita,   and   in    1862   t>sued  at 
New    Haven   an   edition,   with    translatit>n   ami 

notes,    of    the    *Atharva-Veda    I'rati^.ikh>a  * 
His    ̂ Language   and   the   Study   of    l^ngiiau'c' (1867)  was  an  admirable  exposition  «»f  the  main 
principles  of  comparative  philolog>'.     Mis  other 
put>lished  works  include  *A  Compendious  (jer- 
man   Grammar*    (1869);    *A   German    Reader' 
(1869);    an    edition    of    the    *Taittiriya-Prati- 
gakhya*  (1872),  for  which  he  was  awarded  thf 
Bopp  medal  of  the  Berlin  Academy;  *Onental 
and  Linguistic  Studies*   (1872);  *The  Life  and 
Growth  of   Language*    (1875);    < Essentials  of 
English  Grammar'  (1877);  *A  Sanskrit  Gram- 

mar*   (1879);    *The   Roots,  Verb   Forms,  anl 
Primary     Derivatives    of    the     Sanskrit     Lan- 

guage*   (1885),  a  supplement  to  the  grammar; 
<A    Practical    French    Grammar*    (I886»,    etc. 

He  was  a  contributor  to  Bohilingk^and  Roth'* 
great     *  Sanskrii     Dictionar>'*     (1853-75)     anH 
editor-in-chief  of   ̂ The  Centur\*  Dictionarj-  o; 

the    English    Language'     (1889^91).      He  'wa* elected    a   member   of    the    American   Oriental 
Society  in  1850  and  wrote  more  than  half  of  the 

contents  of  Vols.  6-12  of  the  'Journal*  of  that 
society.      For   a   complete  bibliography  of  hi^ 
work,  consult  the  19tn  volume  ot  the  *  Journal 
of  the  American  Oriental  Society'    (1897). 

WHITNEY,  WiUis  Rodney,  American 
chemical  engineer :  b.  Jamestown,  N.  Y..  22  .\ug 
1868.  He  was  graduated  at  the  MassachuMtt^ 
Institute  of  Technology  in  1890  and  took  hi* 
Ph.D.  at  the  University  of  Leipzig  in  1894.  H« 
was  appointed  non-resident  assistant  profcs^^r 
of  theoretical  chemistr>*  at  the  Massachusetts  In- 

stitute of  Technolog>'  in  1904.  and  non-rcstdcni 
professor  ui  1908.  Since  1904  he  has  been  direc- 

tor of  the  research  laloratory  of  the  General 
Electric  Company,  Schenectady,  N.  Y.  Among 
other  results  of  his  research  work  may  li 
mentioned  the  perfecting  of  the  metallic  electric 

lamp  filaments  and  the  development  of  wrowch* 
tung'^ten.  He  was  president  of  the  American 
Chemical  Society  in  1910  and  received  it*  Wil- 
lard  Gibbs  Medal  in  1916.  He  was  also  presi- 

dent of  the  Electrochemical  Society  in  1911: 
and  was  appointed  to  the  Naval  Consoltin: 
Board  in  1915.  He  is  author  of  many  papen 
in  technical  magazines  and  translator  of  U 

Blanc's   <Eleciro-Chemistry>    (1896). 
WHITNEY.  Mount,  a  peak  of  tbc  Sicrn 

Nevada,  in  the  southeastern  part  of  California; 
altitude,  14,522  feet.  It  is  the  hishcst  elmtioo 
in  the  Ignited  States,  outside  oi  Aladca.  Ob 
the  ea^t  side  the  slope  is  precipitous,  risini 
abrupt Iv  from  Owens  Vallev  about  11.000  fc«t 

In  1881*  Prof  S  P.  Landey  remained  for  9om time  nn  the  <:ummit.  making  daily  obsemtioBS 
on  the  solar  heat. 

WHITNEYITE.  a  metallic  minertL  cod- 
taining  884  per  cent  of  copper  and  Hj6  per  ce* 
of  arsenic  and  having  the  formula  Cii»As.   It  ii 
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only  massive,  its  structure  being  very 
anular.     It  is  malleable,  has  a  hardness 
and  specific  gravity  of  about  8.5.  Its 

b  pale  reddish-white,  tarnishing  quickly 
ronze  or  nearly  black.  It  has  been  re- 
1  as  a  rare  mineral  until  discovery  of 
ipantities  in  the  Mohawk  mine,  Michigan, 
it  is  now  a  valuable  ore  of  copper. 
EIITON,  James  Morris,  American  Con- 
lonal  clergyman:  b.  Boston,  Mass.,  11  April 
He  was  graduated  at  Yale  in  1853  and  in 
eceived  the  degree  of  Ph.D.  He  became 
of  the  Hopkins  Grammar  School  in  New 
,  Conn.  (1854*-M)  and  was  a  Congrega- 
rstor  in  Lynn,  Mass.  (186S-75)  and  from 

at   Williston  Seminary,   Easthampton, 
Later  he  was  Congregational  pastor  in 

fc  N.  J.,  and  New  York  (1879-91)  and 
-th,  N.  J.  (1898-1901).  Since  1896  he  has m  the  editorial  staff  of  the  Outlook  and 
l^was  elected  chairman  of  the  New  York 
!>mference  of  Religion.  Among  his  pub- 
works  are  several  school  textbooks  in 
and  Latin  and  the  following:  ̂ Select 

IS  of  Lysias>  (1875)  ;  <Is  Eternal  Punish- 
2ndless?>  (1876);  « Beyond  the  Shadow > ; 
;1  of.  the  Resurrection>  (1881);  <The 
ion  of  Revelation  >  (1885);  <The  Divine 
kction^  ( 1885) ;  several  volumes  of  ser- 
preached  in  Great  Britain  (1887-89); 
I  Patri,   Our  Talks  about  the  Trinity^ 
^Reconsiderations  and  Re-enforcements' 
;  ̂Miracles  and  Supernatural  Religion' 
;   ̂Interludes^   Ethical,  Social,  Theolog- 
;1910) ;   *  Getting  Together,  Essays  by 
s  in  CounciP  (1913). 
aiTRIDGE,  Frederick  Wallingford, 
can  lawyer:  b.  New  Bedford,  Mass.,  8 
1852;  d.  New  York,  30  Dec.  1916.  He 
-aduated  at  Amherst  College  in  1874  and 
I.  Columbia  University  Law^  School  in 
He  was  admitted  to  the  bar  in  1879  and 
:d  in  practice  in  New  York,  where  he 
lecamie  senior  partner  in  the  law  firm 
dge,  Butler  and  Rice.  He  was  also  presi- 
>f  several  electric  railway  lines  in  New 
and  its  surrounding  suburbs.  He  was 
r  on  administrative  law  at  Columbia 

•sity  in  1883-94.    In  1906  he  was  special 
States  Ambassador  to  Spain  to  attend 

ronation  of  King  Alphonso  XIII.    He  is 
of  many  papers  on  politics  and  econom- 
d  of  ̂ One  American's  (Opinion  of  the 
»n  War:  An  Answer  to  (Germany's  Ap- 
:1914). 

iilTSIDE,    hwit'sfd,    Samuel    Marma- 
American   military   ofiicer:    b.   Toronto, 

9  Jan.  1839;  d.  1904.     He  entered  the 
Jtates  army  in  1858;  served  through  the 

Var,  was  brevetted  major  in  1865  and  in 
as  appointed  captain.  He  was  afterward 
d  for  more  than  25  ̂ ^^rs  in  the  Indian 
m  the  Western  frontier,  where  he  cap- 
Big  Foot  and  his  400  Sioux  warriors  in 
ber  1890;  and  commanded  his  regiment 
battle  of  Wounded  Knee  on  the  follow- 
y.  He  was  promoted  lieutenant-colonel 
»;  was  in  command  of  the  Fifth  United 
cavalry  during  the  Spanish-American 

nd  was  placed  at  the  head  of  the  Depart- 
>f  Santiago  and  Puerto  Principe,  Cuba, 
uary  1900.  He  was  promoted  brigadier- 
I  of  volunteers   in   1901,   receiving  that 

rank  in  the  regular  army  in  1902,  and  in  the 
same  year  was  retired  from  active  service. 

WHIT8ITT,     hwlt'sit,     William     HeOi, American  Baptist  clergyman  and  educator:  b. 
Nashville.  Tenn.,  25  Nov.  1841;  d.  1911.  He 
was  graduated  from  Union  University,  Mur- 
freesboro,  Tenn.,  in  1861,  served  in  the  Con- 

federate army,  1862-65,  and  was  pastor  of  Mill 
Creek  Churdi,  Nashville,  1865-66.  He  subse- 

quently studied  at  the  University  of  Virginia, 
the  Southern  Baptist  Theolo^cal  Seminary, 
Louisville,  Ky.,  and  at  Leipzig,  and  became 
pastor  of  a  Baptist  church  in  Albany,  Ga.,  in 
1872.  He  was  professor  in  the  Southern  Bap- 

tist Thcplo^cal  Seminary,  1872-95,  president 
of  that  institution,  1895-99,  and  was  also  pro- 

fessor of  philosophy  at  Ridimond  College,  Va., 
after  1901.  He  has  published  <  History  of  the 
Origin  of  Infant  Baptism' ;  ̂ Orig^in  of  the 
Disciples  of  Christ' ;  ̂ A  Question  in  Baptist 
History >  (1897). 

WHITSON,  John  Hanrey,  American  nov- 
elist: b.  Seymoun  Ind.,  28  Dec  1854.  He  was 

admitted  to  the  Indiana  bar  in  1876,  but  after 
practising  his  profession  for  a  time  tamed  to 

J'oumalism.  He  has  published  ̂ The  Young 
)itch  Rider  and  Other  Stories'  (1899) ;  <Bar- 
bara,  a  Woman  of  the  West>  (1903);  ̂ With 
Fremont  the  Pathfinder'  (1903) ;  *The  Rain- 

bow Chasers^  n904) ;  ̂A  Courier  of  the  Em- 
pier'  (1904)  ;  ̂(Campaigning  with  Tippecanoe' 
(1904):  < Justin  Wingate,  Ranchman'  (1905); 
<The  Castle  of  Doubt'   (1906). 
WHITSUNDAY,  the  seventh  Sunday  after 

Easter;  a  religious  festival  in  commemoration 
of  the  decent  of  the  Holy  Spirit  on  the  day  of 
Pentecost  The  name  was  derived  from  the 
white  garments  worn  on  that  day  by  candidates 
for  ordination  and  children  presented  for  bap- 

tism. The  older  name  was  P^tecost  See 
Penhoost. 

WHITTBMORS,  hwlt'e-mdr,  Amos, 
American  inventor:  b.  Cambridge,  Mass.^  19 
April  1759;  d.  West  Cambridge  (now  Arhng- 
ton),  Mass.,  April  1828.  He  worked  for  some 
years  as  a  gunsmith,  and  finally  formed  a  co- 

partnership with  one  of  his  brothers  and  sev- 
eral other  persons  for  the  manufacture  of  cot- 

ton and  wool  cards.  He  had  not  been  long  en- 
gaged in  this  business  before  he  invented  a 

machine  for  puncturing  the  leather  and  setting 
the  wires,  a  work  previously  performed  by 
hand.  In  experimenting  for  this  invention  he 
met  with  great  difiiculty  in  bending  the  wires 
to  a  given  angle  after  they  were  finally  fastened 
in  the  leather,  and  was  on  the  point  of  giving 
up  the  attempt  when  in  a  dream  he  discovered 
a  method  of  effecting  it.  The  invention  was 
patented  in  the  United  States  in  1797,  and 
Whittemore  went  to  England  to  secure  his 
rights  there,  but  was  unsuccessful.  In  the 
United  States  the  patent  was  sold  for  $150,000; 
but  afterward  his  brother  Samuel  Whittemore 
repurchased  it,  and  carried  on  the  business. 
Amos  Whittemore  devoted  his  last  years  to  the 
invention  of  an  orrery,  in  which  every  planet 
was  to  describe  its  own  orbit,  but  did  not  live 
to  complete  it 

WHITTBMORB.  ThomM,  American  Uni- 
versalist  clergyman:  b.  Boston,  1  Jan.  1800;  d. 
Cambridge,  Mass.,  21  March  1851.  He  studied 
for  the  ministty  wider  the  Rtrtt.  Hosea  Ballou, 
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ii!  April  \R2\ ;  wns  settlctl  as  the  Univcrsalist 
niiniNtcr  al  Milford,  M:iss..  aiul  the  next  year 

rt'fr.ovfil  to  a  church  in  C'amliridKcpurt,  Mas>. He  resigned  in  IK^X  hut  resided  in  Camhn<Iuc 
for  the  remainder  of  his  Hfe.  Early  in  his  min- 
istr>'  he  was  joint  e(lin»r  of  the  Univcrsatist 
Magazine,  and  in  1H2S  tomnienced  the  puhli- 
cation  of  the  Trumfct.  a  Universalist  news- 

paper in  l^oston,  of  which  he  was  sole  editor 
and  proprietor  for  nearly  »H)  years.  He  was 
also  president  of  the  C  amhrid^e  hank  and  of 
the  Vermont  and  Massachusetts  Railroad,  and 

represented  C'amhridKe  repeatedly  in  the  State 
legislature.  He  puMished  'A  History  of  L'ni- 
versahsm*  (l.H»M);  enlarged  1S60)  ;  < Notes  and 
Illustrations  of  the  Paraliles*  (1852);  *SoiiK."i 
of  Zion*  (lKk>);  MMain  (iuide  to  Univerahsm* 
(lK?y)  :  Mjfc  of  Hosea  Hallou*  (1854-55).  etc. 
Consult  his  ̂ \nt()]  iouraphy*    (1859). 

WHITTIER.    hwii'i-cr.    John    Greenlcaf. 
American  |M>et :  li.  Haxerhill,  Ma-^s..  17  Dec. 
1807;  d.  Hampton  Kails.  N.  H..  7  Sept.  IS'^J. 
A  (Juaker.  he  laNored  in  hoyhood  on  the  farm 

made  celebrated  hy  'Snowhound.*  and  recei\ed 
l>ut  little  formal  education,  thou^fh  he  con- 

trived l»y  workinjr  at  shormakinj;  and  leachinj; 
lo  pay  for  two  periods  of  six  months  at  Haver- 
liill  Academy  in  1827- J8.  The  acceptance  of  a 
]K»em  from  him  in  182f>  for  the  Ntwhuryport 
I  rcc  Press  Ud  to  a  lifclcmv^  friendship  with  its 
editor.  William  l-l(iv<l  (iarrison  (q.v.).  His 
fame  had  l>ecome  so  firmly  established  as  a  poet. 
tli;it  most  people  forvrci  his  lonK  career  as  an 
e<litor  and  reformer.  He  edited  the  American 

Manufaeturer.  a  wrt-kly  concerned  chictly  with 
Uiechanics,  the  industries  and  aKriculture,  in 
I  Boston  in  l.S2*^  and  in  the  following  year  the 
nnverhiU  (iacette.  Durinij  18v^M2  he  conducted 

the  A'iTi'  liiifjlahd  Rrriexc.  which  Ci.  1).  I*r<n- 
tice  (<|V. )  had  hrouulit  into  some  prominence, 
at  Hartford.  Conn.,  anil  to  this  time  helonj;  his 

t'lfNi  ind('i)endent  puMications,  *  Legends  «»f  New 
Kniiland'  (1831 ),  and  /Moll  Pitcher*  (1832). 
1m  18J3  he  i.ssued  'Justice  and  Kxpediency, '  an 
anti-slavery  pamphlet  and  acted  as  a  secretary 
iif  the  anii->hiM  ry  convention  at  Philadv  Iphia, 
and  a  m<ni!>cr  ol  the  committee  which  drafted 

ihr  'Meclaralion  of  principles."  He  sal  in  the 
Mii^sachuNCit^  ki:i>l.iture  in  183.^,  an<l  in  the 
followini:  yrar  sold  his  farm  and  removed  to 
.'\me."»l»ury.  ̂ onn*  eiL'hi  miles  northeast  <»i  llaxer- 
h'll,  where  he  chit  Hy  resided  for  the  rest  of  his 
life  In  I8.V1  he  I'ccanu'  secretary  of  \\u  .\nti- 
Slavery  Society,  and  in  18.^7  there  appeared  a 
\nlume  of  M'oeniN  W  ritten  Dnrin}.;  tlu-  pIOl:^e^s 

of  the  .M'oliiion  r;niNr  in  the  I'niied  SMtr^. ' 
Willi  that  can^i  h<-  x\.»s  now  thorou^jhly  identi- 

fied. At  l'«»ncord.  N'.  H..  he.  with  (leorire 
'riu'infXMii  (i|  v.).  w.'is  moMu'd  dnrinv;  tlie  lat- 
lit'^  hviiirini:  tnur.  Whittier  edited  the  f*euti- 
f^-.':iinrii  Ireenmu  in  IMiiladelphia  iliirin-.^  L^^'^- 
4n.  :ittd  in  tin-  tir^t  of  these  vears  hi*^  olVice  was 
'.nki'd  iiHil  !iMrniMl  !•>  ;i  mo!i.  In  1S4*- -*.^  he 
mIi'iiI  till  Vii/r//.\r.t  ^tiir.tUml  in  f.i»weM.  ami 
dnrini;  1S17  f*^  w.i-  CMrn  spondin^:  editc)r  of  the 

\'^^tl^^n^ll  I  ui.  .1  \\  .i^lnnL"oii  p.ip<  r.  ̂ onn  tinu-^ 
writinv:  li:i!f  ;!-i!  /im  cuhinitix  wt-ikly  of  /r!-.i  r;i! 
.iiiiili^  .nil!  T<.-v-  Ml.  .11-0  i-c^ntribnM'ji  to 
the  .•l//iiit/ii  M.ntthiy  fiuni  its  fi  tnulaiion  in 

1S?7.  Hi-  iMittP.  '  \  W.-il  '.ii  thf  H<»nr'  (Jan- 
uary 18/d).  sli.'W-  ili.it  hi  -hrank  from  fhi* 

Civil  War  and  xv.i**  pvipiMil  lo  lit  the  Souiliein 

Slates  secede.    He  hailed  the  end  of  thr   w.ir 

and  of  slavery  with  deltfrht.  and  did  hi*  utmo»- 
to  induce  the  North  to  welcome  liack  ihi  S«  irh 
in   the  most  generous  spirit.    His   puf*Iications. 
after  those  aho\e   mentioned,  include   thr   fol- 

lowing:     *Mogg    Mcgonc*     (I83f»);     *r..im*' 
(1838)  ;  <Lavs  of  Nfv  Home  and  Other  Poem*' 
(1843);    <The    Stranger    in    I.owelP     flS4?i: 
*Supernaturalism    in    New    KiiRland*     (1847). 
'Leaves      from     Margaret      Smith's     JourujI* 
(1849),  an  imaginative  description  ot  earl>  Niw 
Kngland.    and     'Old     Portraits    and     Mo'hni 
Sketches*    (1850),  all    four  collected    fn-m  th- 
'Kra*;    'Voices  of   Freedom*    (1846);     S»nj;i 
of    Lahor,    and    Other    Potms*     (IH5<»):    'Thr 
( hapel    of    the    Hermits,    and    Other    Poems' 
(1853);  'Literary  Recreations  and  NfiM-ellaPii  v* 
also   gathered    from    the    'Era*    (1854);    'Tlie 
Panorama,  and  Others  Poems*   (185<>i  ;  '  Hiirr 
Hallads   and   Poims'  .(I860);    'In   War   Time, 
and  Other  Poems*    (1864);   *  National   Lvric** 

(18()5);   ̂ Snowhound:  a  Winter  IdyP    rl'STifti; 
'The  Tent  on  the  Beach,  and  Other  Pmms' 
(18(>7);   'Among  the  Hills,  and  Other  I'tn-m^' 
(m/));    'Miriam,  and  Other   Pcwms*    (1871k 
'The  Pennsylvania  Pilgrim,  and  Other  Porm".' 
( 1872) ;     « Hazel     Blossoms*     ( 1875 )  ;     '  MaUl 
Martin:  a  Harvest  Idyl*   (1875);   'The  Vi^on 
of    Kchard,   and   Other   Poems*    (1878):    *Tht 
Kinjs'*s  Nfissivc.  and  Other  Ptwms*  (1881);  'Thr 

Hay    of    Seven     Islands,    and   <')ther     P'^tem^ 
(188.?);    'Saint    (iregory's    Guest,    and    Rrcirt 
Poems*   (1886).  and  *Ai  Sundown'    (18*;2).  a 
posthumous  volume.    The  Riverside   i.ditiun  of 
his  works,  both  in  prose  and  in  \erse.  carefully 
it\i>ed  and  atuiotated  hy  himself,  appeared  j* 
Boston  in  1888-89.    The  mo.st  complete  ediTii'i. 
of  the  poems  is  the  one-volume  Caml>ndKe  edi- 

tion   (18*>5).     Whiitier   was   long   interested  ir. 
politics,  though  his  active  participation  largrh 
ceased    with    the    development    of    anti-slavrrv 
<>pitiion  in  the  North.    His  services  to  the  caoM 
of  anti-slavery  were  important.    He  wrote  no* 
nu  rous    occasional    poem>    celehrating    or    de- 

nouncing incidents  and   events  of   the  ccmflict 

the     ttest    known    being    the    'IchaU^d*    versri 
"the  most  powerful  that  he  ever  wroti.*  rehuk- 
iiiir  the  <lefeciion   of   Webster    from   the  anti* 

»la\ery   principles   in   the    'Seventh   of    March' 
speech.    ( )ppose<l  to  the  Civil  War,  he  in*i«fd. 
when  it  was  begun,  that  slavery  was  the  \ita] 
(|ii(stion,    and    during   its    progress   contritHiied 
l:>r^M-ly  to  the  small  quantity  of  valuable  poetry 
tli.it  it  e\oked.    Subsequently  he  devoted  hiiB- 
^'  If  to  pn  ̂ riifin):  in  narrativi.  and  ballad  po0Bl 
till    legends,  traditions  and  history  of  cdonial 
\nirrica.    particularly    New    Kngland;    to  dt- 

scri-iini;.    as    he    <lid    notably   in    'SnowhouiidL' 
1 11  nil  Meiies  and  condition >,  many  t»f  which  bate 
pa^M-il    into    history,    and    to    writing    several 
l>\nii:-«  which  appear  in  the  collections  of  nun« 
ill  iii>niiiiation^.      Hi>   work  had  l»cen  criticiHii 

;'ni    it^  inequaliiy  an<l    faulty  rhvmcs,  and  aln- 
MiTn«-\vhat  for  its  moralizing  lenJency.    Much  ct 
bis  \iT>i    does   rewal  a  certain   want  of  a^' 
prcNsion   an<l   \erbal   selections,  due  princip'** 
ti'  the  fact  thai  it  was  written  with  a  readinr»> 
ai'pK  a.  bin^'    iinprovisati<m.      To   ohjcct   to  » 
ii-o!.ili/in>:   tendency  is  "imply  to  object  10  ibf 
poun   of   \ii\\    of  one  who  was  originally  Aihl 
slim  lIv.  :i  reformer.     His  leading  chanctcnf- 
fic^  .ire  ;i   tuu-  simplicity,  a  convincing  quah'*? 
and   what    Loud]   st\Ud   as  his  "genial  picQ>' 
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istnopolitan  than  Longfellow,  but 
s  has  been  ranked  as  not  greatly 
X  poet.  Consult  the  biographies 
(1875;  new  ed.,  1883) ;  Kennedy 

I  (1893);  Pickard  (1894;  the  au- 
te  and  Letters^);  Barton  (1900; 
■aphies*)*  and  (Carpenter,  G.  R. 
Fields,  ̂ Whittier:  Notes  of  His 
Friendships>  (1893);  Claflin, 

oUections  of  John  G.  Whittier^ 
rd,  *  Whit  tier  as  a  Politician^ 
/hittier  Land>  (1904);  Stedman, 
lerica^  (1886),  and  Eastburn's elation  to  German  Life  and 
iladelphia  1916). 
fR,  Cal.,  city  in  Los  Angeles 
es  southeast  of  Los  Angeles,  on 
Pacific  Railroad.  The  city  was 
Quaker  colony  in  1887.  Whittier 
ted  here.  The  surrounding  dis- 
oil,  walnuts   and   citrus    fruits. 

GHAM,  hwlt'ing-h^m,  William erican  Protestant  bishop:  b.  New 
1805;  d.  Boston,  17  Oct.  1879. 
ated  at  the  General  Theological 
'York,  in  1825,  ordained  deacon 
nest  1829,  and  was  in  charge  of 
liurch,  Orange,  N.  J.,  until  1831. 

le  rector  of  Saint  Luke's,  New 55  was  professor  of  ecclesiastical 
General  Scminar^r,  which  posi- 
tntil  his  consecration  as  bishop 
n  1840.  In  this  office  he  com- 
sal  respect  by  the   fullness  and 
scholarly  attainments.  He  was 

nized,  especially  in  the  historical 
ost  learned  prelate  in  his  com- 
avinced  but  fair  and  chivalrous 
,  he  advocated  the  principles  of 
h  a  way  as  to  win  adherence  to 
rts  of  the  country.    The  written 
learning  is,  however,  preserved 

the  pages  of  various  periodical 
ch  as  The  Churchfnan,  of  which 
iS  editor.  During  the  Civil  War, 
^  many  of  the  people  in  Mary- 
unflinching  in  his  advocacy  of 
Federal  government. 

GTON,  hwTt'ing-ton.  Richard, 
irate:  b.  Pauntley,  Gloucester- 
)9;  d.  London,  March  1423.  He 
er  in  London,  a  member  of  the 
1  in  1385  and  1387,  subsequently 
sheriff,  and  mayor  in  1397-98, 
H9-20.  He  was  very  liberal  in 
.  The  legend  which  represents 
I  his  fortune  by  sendinp^  a  cat 
ship  to  Barbary,  where  it  was 

;  sum,  and  as  returning  to  Lon- 
lad  just  quitted  on  hearing  Bow 
what  seemed  to  be 
m  aRain,   WhittinRton. 
rd  Mayor  of  L/jndon," 

idation;  though  it  is  treated  as 
ritical  < Lives*  bv  Lysons  (1860) 
id  Rice  (1881  f  2d  ed..  1894). 
>n,  *  Popular  Tales  and  Fictions* 
leatley's  edition   (for  the  Villon 
^History  of  Sir  Richard  Whit- 
H.   (1885). 

WHITTLESEY,  hwIt'l-sT,  Charles,  Ameri- 
can geologist;  b.  Southington,  (3onn.,  4  Oct. 

1808;  d.  Cleveland,  Ohio,  1886.  He  was  gradu- 
ated  from  West  Point  in  1831,  served  in  the 
fiiack  Hawk  War  of  1832  and  resigned  from 
the  army  in  that  year.  He  was  admitted  to 
the  bar  and  engaged  in  law  practice  at  Cleve- 

land, where  he  was  on  the  editorial  staff  of  the 
HerM  in  ia'6^7,  and  in  1837-38  was  engaged 
in  the  Ohio  State  geological  survey.  He  was 
occupied  in  making  a  mineralogical  and  geologi- 

cal survey  of  the  Lake  Superior  and  upper 
Mississippi  regions  for  the  United  States  gov- 

ernment in  1847-51,  and  in  185^-60  was  attached 
to  the  Wisconsin  geological  survey.  On  17 
April  1861  he  was  appointed  assistant  quarter- 

master-general in  the  staff  of  the  governor  of 
Ohio,  and  in  the  western  Virginia  campaign 
served  as  chief  engineer  of  the  Ohio  troops. 
He  was  appointed  colonel  in  August  1861  and 
was  subsequently  chief  engineer  of  the  Depart- 

ment of  the  Ohio.  He  led  his  regiment  at  the 
battle  of  Fort  Donelson  and  at  the  battle  of 
Shiloh  was  in  command  of  a  division.  Failing 
health  compelled  his  resignation  in  1862  and 
he  resumed  his  surveys  in  the  Lake  Superior 
and  upper  Mississippi  regions.  He  was  one  of 
the  founders  in  1867  of  the  Western  Reserve 
Historical  Society  of  CHeveland  and  was  for 
many  years  its  president.  His  writings  include 
more  than  200  titles.  Among  them  are  ̂ De- 

scription of  Ancient  Works  in  Ohio>  (1851); 
^Ancient  Mining  on  the  Shores  of  Lake  Su- 

perior >  (1863);  <  Early  History  of  Cleveland 
and  Vicinity^  (1867),  etc. 

WHITTRBDGE,   hwit'rej,   Worthington, 
American  artist:  b.  Springfield,  Ohio,  22  May 
1820;  d.  1910.  He  studied  art  in  Cincinnati, 
worked  there  as  a  portrait-painter  1842-49,  later 
went  to  Europe  and  studied  under  Andreas 
Achenbach  at  Diisseldorf,  also  in  Paris,  Bel- 

gium, Holland  and  Rome,  returning  to  the 
United  States  in  1859,  to  become  noted  as  a 

landscape  painter,  *his  chief  subjects  being di^wn  from  American  scenery.  Accompanying 
General  Pope  on  a  tour  of  inspection  at  the 
West  in  1874,  he  sketched  many  Rocky  Moun- 

tain views.  He  was  president  of  the  National 
Academy  of  Design  in  1875-76.  His  chief  works 
include  ̂ House  on  the  Hudson  River >  (1863,  in 
the  New  York  Public  Library);  <01d  Hunt- 

ing Ground^  (1864);  'View  of  the  Roclqr 
Mountains  from  the  River  Platte>  (1868) ; 
^Trout  Brook>  (1875);  <Camp  Meeting>  (1906, in  the  Metropolitan  Museum),  etc. 

WHITWORTH,  hwTt'werth,  Sir  Joseph, 
English  mechanical  engineer:  b.  Stockport,  21 
Dec.  1803;  d.  Monte  Cario,  Italy,  22  Jan.  1887. 
He  worked  as  a  mechanic  in  Manchester  and 
London,  discovered  the  method  of  making  a 
truly  plane  surface,  and  in  1833  established 
himself  as  a  tool-maker  at  Manchester.  Be- 

tween 1840  and  1850  he  developed  his  measur- 
ing-machine, by  means  of  which  he  elaborated 

his  standard  system  of  uniform  measures  and 
gauges  which  was  found  by  engineers  to  be 
of  great  usefulness.  One  of  his  devices  which 
proved  to  be  of  much  immediate  service  was 
that  of  a  uniform  system  of  screw-threads.  He 
made  many  experiments  in  connection  with 
rifles,  and  in  1857  perfected  a  hexagonal-bar- 

reled rifle  of  great  range,  accuracy  and  pene- 
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trativc  power,  highly  excelling  the  Enfield,  then 
largely  in  use.  It  was  not  accepted  at  the  time 
by  the  War  I)c|)artmcnt.  a^  heing  of  a  cafihre 
too  small  (4.5)  for  a  military  weapon;  though 
ii;  l^T^J  the  War  OtVice  declared  that  a  weapon 
of  such  calibre*  would  apinar  to  be  the  most 
suitable.  He  was  tf|ually  successful  in  the' build- 

ing of  cannon,  but  his  riHed  gun  with  a  250- 
pound  shell  and  a  six-mile  range,  was  rejected 
tiy  the  ordnance  I»oard  in  1865,  greatly  to  the 
detriment  of  British  ordnance.  His  invention 
of  compressed  cast  sieel  for  ordnance  was  an 
important  one,  and  came  into  general  use.  His 
works  at  Manchester  were  converted  into  a 
limited  liability  company  in  1874,  and  in  1897 
united  with  the  Klswick  works,  established  by 
Sir  William  Armstrong  (q.v.).  His  fortune 
was  devoted  tc)  the  endowment  of  30  scholar- 

ships in  mechanics  and  to  the  furthering  of  char- 
itable and  educational  work.  He  was  made  a 

liaromt  in  1H^j^>.  Among  his  writings  were  <Thc 
Industry  of  the  United  States  in  Machinery, 

Mcinu fact n res  and  I'seful  and  Ornamental  Arts^ 
(1854)  and  *  Miscellaneous  Papers  on  Mechani- 

cal Subjects*  (1858).  Consult  the  memoir  in 
the  *  Proceedings*  of  the  Institution  of  Civil 
Engineers,  Vol.  XCI    (1887-^). 
WHITWORTH  GUN.    See  Ordnance. 

WHITWORTH  SCHOLARSHIPS,  cer- 
tain scholarships  established  in  England  in  1869 

by  Sir  Joseph  Whitworth,  to  encourage  the 
cultivation  of  combined  theoretical  and  practi- 

cal skill  in  the  industrial  arts  of  mechanics  and 
engineering.  They  were  place<i  by  the  founder 
under  the  charge  of  the  English  council  of  edu- 

cation, and  are  open  to  !»e  competed  for  by 
any  young  man  not  26  years  complete,  and 
who  has  betn  engaged  in  handicraft  in  the 
workshop  of  a  mechanical  engineer  for  at  least 
three  years.  There  are  now  four  scholarships 
annually  competed  for  of  the  value  of  $500, 
tenable  for  three  years,  l)esides  exhibitions  ten- 

able for  one  year,  vahu-  $250  and  $4(X). 
WHOLE  FAMILY  PROTECTION.    See 

Insurance,  Fraternai-. 

W HOOPER,  the  whooping  swan.  See 
Swan. 

WHOOPING-COUGH.  See  Hoopinc- 
cour.H. 

WHOOPING  CRANE.    See  Crane. 

WHORTLE-BERRY.     Sec  Vacciniace^. 
WHYDAH.  hwid  a.  French  West  Africa,  a 

seaiH)rt  town  of  Dahomey,  on  a  lagoon  com- 
municating with  the  Bight  of  Benin,  aliout  70 

milci  south  of  Alnimey.  It  has  a  considerable 
trade  in  palm-oil.     Pop.  at»out  15,(XX). 
WHYDAH-BIRD,  WHIDAH-BIRD,  or 

WIDOW-BIRD,  a  weaver-bird  (q.v.)  of  the 
Wevt  .African  subfamily  riduintr,  in  which  the 
tnil-f(  athers  are  greatly  prolonged  and  modified. 
The  paradise  whydah-tiird  is  brownish -black, 
the  head,  chin  and  throat  l>eing  black  and  the 
neck  encircled  by  a  brown  collar.  The  under 
IMTts  are  pale  brown.  The  tail  is  long  and  the 
two  central  feathers  are  elongated  and  posst*ss 
broad  webs  at  the  lip  and  a  slender  shaft,  while 
the  two  next  feathers  are  at>out  11  inches  long 
and  are  broadly  web!«ed.  The  other  tail  feathers 
are  set  vertically  This  >pecie<  attains  a  length  of 
five  or  six  inches,  exclu>ive  of  the  tail  feathers. 

The  nest  is  said  to  be  ingenioasly  made  c 
ton  fibres  and  to  be  divided  into  two  o 
ments,  in  one  of  which  the  female  sits  « 
eggs,  the  other  t>eing  occupied  by  the  mah 
The    shaft-tailed    whydah-bird    (K.    rea 
colored   a   rusty   red   on   the  head   and 
the  back  of  the  head  and  crown  beiny 
The   average   length    of    this    species   is 
or  nine  inches,  and  the  four  central   fc 
are  elongated,  but  consist  each  of  the  ban 
or  quill  only,  a  sHght  web  existing  at  tl 
Consult  Newton,  *  Dictionary  of  Birds York  1896). 

WHYMPBR.  hwlm^er,  Edward.   E 
author  and  traveler:  !>.  London,  27  April 
d.  \*J\\.    He  was  educated  pri\'ately,  and  i 
was  sent  by  a  London  firm  to  make  sket 
Alpine  peaks.    He  ascended  Mount  Pelvi 
the  French  Alps  in  1861,  the  Pointe  des 
in  1864  and  in  1865  the  Matterhom.    He 
northern  Greenland  in  1867  and  in  1872, 
valuable  discoveries  in  evidences  of  a  |«i 
abundant  rich  vegetation   there,  his  oo 
of  specimens  being  now  a  part  of  the  co* 
of  the  British  Museum.    In  \S79-S0  he  ex 
the  Andes  in  Ecuador,  discovered  the  A 
glaciers,    and    succeeded    in    ascending 
borazo,  a  feat  which  Humltoldt  attempit 
had  failed  to  accomplish.    In  1901  he  i 
exploring  tour  of  Canada,  ascendii      mou 
and    making    investigations    in    th^ 
the  "Great  Divide.*     His  publication;.  . 
*  Scrambles  Anwng  the  Alps  in  the  Years 
69>   (1871);  ̂ Travels  Among  the  Great 
in    the    Equator*    (1892);    *Zermatt    an 
Matterhom*  (1897).  and  *Chamonix  and 
Blanc*    (18%).     The  two  latter  are  ref 
almost  ever>'  year  for  sale  to  tourists. 

WHYTE,    Alexander,    cler^-man    c 
Free  Church  of  Scotland:  b.  Kirriemuir 
farshire,  Scotland,  13  Jan.  1837.    His  edv 
was  received  at  the  University  of  Aberdo 
at  New  College,  Eldint)urgh.    He  was  ai 

minister  of  Free  Saint  John's,  Glasgow. 
70;    assistant    minister,    1870-73    and 
187»V-iy09  of   Free  Saint  George's.  E«u« 
Since  \W)  he  has  been  professor  of  New 
ment  Literature  and  prindpal  of  New  C 
Kdinluirgh.      He   is    the   author    of    *A 
mentary   on    the    Shorter   Catechi&m*    (! 
*Bunyan    Characters*     (4    series,    1893-! 
^Samuel   Rutherford  and  some  of   his   < 
spondents»  (18^4);  <Jacob  Behmen;  An  J 
ciation*    (1894);   *  Lancelot  Andrewes  5 
Private    Devotions*    (1895);    *Four   1 
ments*    (18»>5;   later  ed..   1910);    «Bib«r 
acters*    (6   vols..    1896-1 W2) ;    <Saint   T 
An  Appreciation*    (1897.  IQIO) ;   ̂ Father 
of   the  (^reek   Church*    (ISW) ;    «Sir  1 
Browne:  an  Appreciation*  (1898);  *C 
and  Characteristics  of  William  Law*    - 
'Newman:  an   Appreciation*    (1901); 
Butler:  an  .Appreciation*  (1003>;  «The 
F*aur    (Vm);    <\Valk.   Conversation,   i 
ter  of  Jesus  (  brist  Our  Lord*  (1905)  ;  n 
Shepherd,    I*ilgrim    Father    and    Fonma 
1  larva rd  *    (1 W) ) ;    *  Thi rteen  Apprcciatic Old  Time    Dirines,   Mvstics,  and   ( 
(l'>14). 

WHYTE-MBLVILLK.        hi 
George   John,   British   novelist:   b. 
Scotland,  1<>  June  1H21 ;  d.  Vale  of  Ay 

rai 
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Berkshire,  5  Dec.  1878.  He  was  educated  at  Eton 
and  at  18  joined  the  93d  Highlanders,  from 
which  he  exchanged  in  1846  into  the  Coldstream 
Guards.  He  retired  in  1849  with  the  rank  of 
major,  but  volunteered  for  active  service  in  the 
Crimean  War  and  was  appointed  major  of  the 
Turkish  irregular  cavalry.  The  rest  of  his  Hfe 
was  chiefly  devoted  to  fox-hunting  and  other 
field  sports,  and  to  the  writing  of  novels  of 
fashionable  and  sporting  life.  He  was  killed  by 
the  fall  of  his  horse  while  hunting.  The  fol- 

lowing are  among  his  novels:  ̂ Kate  Coventry^ 
(1856) ;  <HoImby  House>  (1860);  <The  Queen's 
Maries>  (1862);  <Bones  and  I>  (1868);  <Con- 
traband>  (1870);  <Sarchedon>  (1871);  ̂ Satan- 
ella>  (1873);  <Rosine>  (1875);  <Roy's  Wife> 
(1878);  <Black  but  Comely>  (1879).  He  also 
published  some  volumes  of  verse,  including 
notable  sporting  lyrics. 

WIARD,  Norman,  American  inventor:  b. 
Normandale,  Ontario,  1826;  d.  Reading,  Pa., 
11  Sept.  1896.  In  early  life  he  was  foreman  in 
a  foundry  at  Bradford,  Ontario,  where  he  be- 

gan experiments  in  founding  ordnance.  Dur- 
ing the  Civil  War  he  was  employed  by  the 

United  States  government  in  the  manufacture 
of  ordnance  and  projectiles,  and  was  frequently 
called  into  consultation  by  the  President  and 
Secretary  Stanton.  After  the  war  he  applied 
himself  to  experiments  and  inventions  m  his 
special  lines;  patented  a  device  for  preventing 
the  explosion  of  steam  boilers,  which  he  sold 
to  the  United  States  and  Japanese  governments ; 
he  spent  two  years  in  Japan  in  government 
employ;  was  for  some  time  a  military  engineer 
in  that  country;  and  on  his  return  to  the  United 
States  conducted,  near  Boston,  a  series  of  ex- 

periments in  gunnery  which  attracted  wide 
attention. 

WIARTON,  Canada,  town  in  Bruce  County, 
Ontario,  on  Georgian  Bay,  125  miles  northwest 
of  Toronto,  and  on  the  Grand  Trunk  Railway. 
There  are  manufacturing  interests.    Pop.    2,266. 

WIBERT.    SeeGuiBERT. 

WIBORG,  vi'borg,  or  VIBORG,  Finland. 
(1)  A  town  and  capital  of  the  government 
of  its  own  name,  on  a  bay  in  the  Gulf  of  Fin- 

land, 72  miles  northwest  of  Petrograd,  with 
which  and  with  Helsingfors  it  is  connected 
by  railway.  It  is  regularly  built  in  spacious 
streets ;  and  has  the  ruins  of  a  fine  old  castle, 
situated  on  an  isolated  rock  in  an  arm  of  the 
sea.  A  third-class  Russian  fortress  was  located 
here  in  1914.  It  carries  on  some  iron  founding 
and  other  industries,  and  has  a  considerable 
trade  in  timber,  deals,  lar,  tallow  and  fish.  The 
canal  that  connects  the  Gulf  of  Finland,  with 
Lake  Saima,  starts  at  Wiborg.  In  1918  it  was 
the  seat  of  government  of  a  Ked  Guard  move- 

ment. Pop.  about  29,329.  (2)  The  govern- 
ment forming  the  southeastern  region  of  Fin- 
land; has  an  area  of  13,530  square  miles.  Pop. 

about  400,000. 

WICASSET,  Me.,  town,  port  of  entry, 
county-seat  of  Lincoln  County,  on  the  Sheeps- 
coi  River  and  on  the  Maine.  Central  Railroad, 
about  A8  miles  northeast  of  Portland  and  20 
miles  from  the  Atlantic.  In  1760  the  town  was 
incorporated  under  the  name  of  Pownalboro, 
and  in  1802  it  was  reincorporated  under  the 
present  name.  Wicasset  is  a  popular  summer 

vol-  29—19 

resort  with  some  manufacturing  interests. 
There  are  two  banks.    Pop.  1,287. 

WICHBRN,    viH'em,    Johann    Heinrich, German  philanthropist:  b.  Hamburg,  21  April 
1808;  d.  there,  7  April  1881.  He  studied  the- 

ology at  Gottingen  and  Berlin,  and  then  return- 
ing to  his  native  town  gave  himself  up  to  en- 

deavors to  improve  the  condition  of  die  poor 
and  suffering.  In  the  Rauhes  Haus  (founded 
1  Nov.  1833)  he  established  an  institution  for 
neglected  children,  with  a  training  seminary,  for 
teachers  connected  with  it,  and  similar  institr- 
lions  were  shortly  afterward  formed  through- 

out Germany.  In  1856  he  was  appointed  coun- 
cillor of  the  Prussian  Ministry  of  the  Interior, 

and  in  1858  superintendent  of  all  penal  and 
reformatory  institutions  in  the  kingdom.  His 
writings  include  *Die  Innere  Mission  der 
Deutschen  Evangelischen  iCirche^  (1849) ;  ̂Die 
Behandlimg  der  Verbrecher  und  Entlassenen 
Strafiinge^  (1853) ;  *Der  Dienst  der  Frauen  in 
der  Kirche>  (1858).  Consult  Lives  by  Olden- 

burg (1881-^);  Krummacher  (1882). 

•WICHITA,  Kans.,  city  and  countv-seat  of 
Sedgwick  County,  in  the  south  central  part  of 
the  State  on  the  Arkansas  River,  about  half 
way  (216  miles)  between  Kansas  City  and 
Oklahoma  City,  and  on  the  Atchison,  Topeka 
and  Santa  Fe,  the  Chicago,  Rock  Island  and 
Pacific,  the  Missouri  Pacific  and  the  Saint 
Louis  and  San  Francisco  railroads.  It  is  the 
northern  terminus  of  the  Midland  Valley  and 
the  Kansas  City,  Mexico  and  Orient  railroads 
and  the  southern  terminus  of  the  Arkansas 
Valley  Interurban.  Located  in  the  rich  Ar- 

kansas Valley  its  chief  products  are  wheat, 
oats,  corn,  broom  com,  kaffir,  alfalfa,  cattle, 
hogs  and  poultry.  These  agricultural  products 
have  made  it  one  of  the  largest  milling  and 
packing  centres  in  the  central  part  of  the 
United  States.  There  are  several  factories  de- 

voted to  the  manufacture  of  breakfast  foods 
and  stock  foods.  Other  manufactories  of  note 
are  foundry  and  machine  products,  automobiles, 
automobile  tires,  shirt  and  overall  factories,  fur- 

niture factories,  boot  and  shoe  factories,  book 
binderies  and  printeries,  planing  mills.  The  city 
has  a  large  wholesale  and  jobbing  trade.  The 
wholesale  trade  amounted  to  about  $25,000,000 
in  1918,  the  manufacturing  to  about  $125,000,000. 
The  city  is  the  chief  distributing  point  of  the 
southwest  for  automobiles,  tractors  and  trucks 
as  well  as  all  kinds  of  farm  machinery.  The 
two  daily  newspapers  have  the  largest  number 
of  readers  in  the  State.  Among  the  principal 
public  buildings  are  the  United  States  govern- 

ment building,  the  courthouse,  the  city  hall,  the 
Scottish  Rite  Masonic  Temple,  the  Forum  and 
Exposition  hall  (seating  8,0(X)),  the  Catholic 
cathedral  and  the  high  school.  The  city  can 
now  boast  of  one  of  the  finest  hotels  in  the 
southwest.  There  are  about  40  different 
churches  representing  half  as  many  different 
denominations.  Other  buildings  of  importance 
are  the  Wichita  City  Hospital,  Saint  Francis 
Hospital,  the  Wesley  Hospital,  the  Wichita 
Children's  Home,  the  Masonic  Home  and  the 
Kansas  Sanitarium.  Among  the  educational 
institutions  are  Friends  University  (1898), 
Fairmount  College  (Congregational),  opened 
1892,  All  Hallows  Academy  (Roman  (Tatholic). 
two  business  colleges,  three  colleges  of  music 



MO WICHITA  PALLS  — WICKER  WEAVING  AND  PRODUCTS 

and  a  I>cautiiul  imMic  lihrary.  The  city  has 
a  very  iDicient  fnoturize<l  fire*  (tepartmcnt.  an 
adeciuate  ,sy»icm  of  waterworks  and  a  modern 
bcwaKc  system.  The  natural  ̂ as  supply  is  sutVi- 
cient  for  domestic  use.  The  park  system  is 
the  larf^est  and  most  beautiful  in  the  State. 
There  arc  18  State  hanks  and  four  national 
banks.  Oil  was  discovered  20  miles  east  of 
Wichita  in  1914.  I^rin^!^  the  year  1917  the 
average  daily  output  from  this  field  was  ISO.UUU 

barrels.  The  discovery  of  oil  led  to  the  invest- 
ment of  $30,(XX),(XX)  m  refineries  in  Wichita. 

Since  April  1917,  Wichita  has  been  governed 
by  a  board  of  five  commissioners  who  chose  a 
cay  manager  to  execute  the  laws  and  ordinances 
and  to  appoint  the  heads  of  all  departments 
and  all  subordinate  oflicers.  The  pubhc  schools 

consist  of  six  years'  work  in  the  elementary schools,  three  years  in  the  intermediate  schools, 
three  years  in  the  hijih  school.  There  arc  M 
buildings  and  375  teachers.  The  net  funded 
debt  is  $1,363,277;  the  total  realty  assessed 
\aluation  $85,000,000.  which  is  85  per  cent  of 
the  market  value.  The  tax  rate  per  $100  valua- 

tion is  $1.80.    Pop.  75,000. 

WICHITA  FALLS,  Tex.,  city  and  county- 
seat  of  Wichita  County,  situated  in  the  northern 
tier  of  Texas  counties,  about  20  miles  south  of 
Red  River,  on  the  Fort  Worth  and  Denver  City, 
the  Missouri,  Kansas  and  Texas,  the  Wichita 
Valley,  the  Wichita  Falls  and  Southern,  the 
Wichita  Falls  and  Northwestern  and  the  Wich- 

ita Falls  and  Oklahoma  railroads.  Wichita 
Falls  is  the  most  important  city  adjacent  to  the 
new  and  rapidly  developing  oil  fields  of  Texas. 
It  is  only  1:>  miles  from  the  Hurkbuniett  field, 
11  miles  from  Iowa  I'ark,  26  miles  frum  Elec- 
tra  and  is  connected  with  these  fields  by  rail- 

roads. It  is  85  miles  from  the  Stephens  County 
fields  and  1(K)  miles  from  the  Ranger  fields. 
There  are  10  oil  refineries  now  operating  in 
Wichita  Falls,  Burkburiieti,  Elect ra  and  vicinity, 
with  as  many  more  untUr  construction  or  con- 

templated. This  city  is  head(]uarters  for  the 
oil  fraternity  (»f  this  entire  section.  The  city 
has  more  than  45  manufacturing  plants,  ex- 
elusive  of  oil  R-fineries,  vnIiIi  a  total  investment 
oi  more  than  $^).()UMKM),  and  an  annual  gross 
(iUtpui  of  abnut  $20,0tH»,lKXI.  Among  the  articles 
manufactured  here  are  motor  trucks,  window 
K-lasN,  glass  fruit  jar^,  sa.slus  and  doors,  etc. 
The  Wichita  Mill  and  Klevaior  Company,  one 
(<t  the  most  complete  plants  of  the  kind  in  the 
SiUith,  co>tiiig  ihree-fourtlis  nf  a  million  dollars, 
dois  an  ent  inious  domestic  and  export  l)U^i- 
iu>s.  Wichita  Falls  is  the  distributing  and 

jt'bbing  cent  re  of  a  hirne  section  of  N'orth Texas  and  Southern  Oklahoma.  Wichita  Falls 
has  an  estimated  population  (June  V)V))  of 
401K10.  The  ciiy  is  growing  perhaps  more 
rapitlly  than  any  city  of  the  South.  While  the 
in(irmou>  inrrease  in  p<»puIation  in  <io  short  a 
time  ha^  added  a  gitjanlic  task  n|»>n  the  city, 
facilities  are  rapidly  l>ecoming  adjusted  to  new 
eundition.s.  A  new  eigbi->iory  hotel  to  cost 
apl  n»xim;ttely  $1.(KK).UH):  iw»/ 10-st»>ry  biiilil- 
ings.  tiUe  six-story  building  and  30  smaller 
busines.s  bnibliiiL's  art  biiiii:  ended.  A  bund 
is.sue  of  $l..s(H».UX)  Inr  prrniaiieiil  public  hi^h- 
way>  wa^  \4»ted  reiMitlx  ill  tlu  O'uniy,  and 

this  money  is  to  be  expended  l'i>r  innnl  mads 
;»s  rapidly  ;is  po^NiliJc  Nurlv  $l.tHNi.(KN)  is  to 
be  >pent  in  the  neai    futun    tor  aildiiitmal  street 

paving  and  civic  betterment.  Besides  the  re- 
cent  county  road  t>ond  issue  other  available 
road  money  will  bring  the  total  county  and  city 
expenditure  for  highways  to  about  $3,000,000. 
h  is  planned  to  have  the  most  elaborate  and 
imposing  rural  highway  system  in  the  South- 

west. There  arc  five  strong^^rowing  tanks 
with  total  deposits  of  $25,000,000  and  clearings 
of  $83,209,758  for  the  period  from  1  Jan.  1919 
to  14  June  1919.  Total  bank  deposits  for  thi< 
city  are  exceeded  by  only  six  Texas  cities 
Annual  postal  receipts  now  approximate  $180.- 
UOO,  or  an  increase  of  more  than  150  per  cent 
in  12  months.  The  assessed  valuation  exceedf 
$20,000,000,  while  the  real  value  of  the  cit) 
property  exceeds  $50,000,000.  Wichita  Falls  i<» 
a  citv  of  homes,  schools  and  churches.  There 
are  25  imposing  edifices  of  worship  represent- 

ing all  the  leading  denominations  ana  faiths 
Kemp  Public  Library,  a  gift  to  the  citizen> 
from  one  of  Wichita  rails  leading  builders,  is 
one  of  the  most  complete  library  buildings  in 
the  State  and  contains  an  excellent  selection  of 
the  best  literature.  Wichita  Falls  has  a  modem 
and  efHcient  system  of  public  schools,  and 
^100,000  was  expended  in  1919  for  additional 
buildings.  The  State  of  Texas  is  expending 
?750,000  in  the  erection  of  one  of  its  cleemosv- 
nnr>'  institutions  located  on  the  shore  of  Lalce 
Wichita  about  four  miles  from  th^  city. 

Hubert  M.  Harrison. 
Secretary  JVichita  Fails  Chamber  of  Comnwrce. 

WICHITA  INDIANS.  One  of  the  south- 
ern tribes  of  the  Caddoan  linguistic  stock  of 

Xt>rth  American  Indians  whose  traditional 
home  was  the  Wichita  Mountains  of  Oklahoma, 
near  which  their  reservation  now  lies.  In  the 
first  half  of  the  19th  century  their  principal 
village  was  on  the  north  fork  of  Red  River,  a 
short  distance  below  the  mouth  of  Elm  Creek. 
in  Oklahoma,  but  three  centuries  ago  (in  1541) 

C'oronado  found  them  in  Kansas,  between  the 
Arkansas  and  Kansas  rivers,  in  what  the  Span- 

iards designated  the  province  of  Quivira  (q.r.V 
The  t\'pical  house  of  the  Wichttas  is  the  grass 
lodge ;  they  were  always  agriculturists,  and  for- 

merly practised  tattooing,  from  which  custon 
« n<l  from  their  resemblance  to  their  congener!, 
the  Pawnees,  they  are  called  by  the  Frendi 
I  tit:i  Piques.  They  are  now  under  Uic  Kiowa 
accncy  in  Oklahoma,  where,  with  their  sub- 
trittcs,  the  Tawakoni  and  Waco,  they  number 
mnre  than  JOO. 

WICKER  WEAVING  AND  PROD- 
UCTS. The  predecessor  of  all  arts,  the  most 

universal  art  and  the  least  changing  art  in  tbc 
realms  of  history  is  wicker  weaving.  True, 
there  have  t>ecn  changes  in  the  commodities 
used  for  weaving  and  changes  in  the  artick* 
made  t)y  weaving,  t>ut  the  actual  method  of 
weaving  wicker  strands  has  passed  down  from 
tlu>  vt-ry  earliest  days  of  mankind  with  marked 
niiiformity.  Weaving  in  its  general  sense  —  in- 
cludinkT  that  of  textiles  as  well  as  wicker  —  ti 
ccnsidi-rrd  !ty  historians  and  biblical  student^ 
a^  the  oldest  of  arts,  but  when  the  general  tnb- 
ject  i^  studied  it  i<  found  that  wicker  weav- 

ing even  i)recedes  all  other  processes.  joM 
v.hrii  it  was  born  and  by  whom  created  is  iff- 
piissililc  tn  ̂ ay.  Some  biblical  students  om- 

trnd  that  live.  I'iil lowing  her  great  sin.  wo\*f  a skirt  of  twigs  and  leaves  through  an  enck>wed 
art.    Other  e«iually  studious  students  assert  ihtf 
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ler  fellow  bibliotl  personals  learned 
i  weaving  by  viewmg  the  inierladuR; 
f  tree  limbs  and  noting  the  protection 
therefrom.  Still  more  assert  that  the 

e  known  by  persons  through  watch- 
idopling  methods  used  by  birds  in 
their  nests  or  spiders  and  other  in- 
eaving  their  webs.  Whatever  caused 
.elligenee  to  grasp  the  art  of  weaving 
r  be  known,  but  that  it  is  the  earliest 
HI  as  an  esiabhshed  or  accepted  fact. 
iblical  evidences  showing  an  early 
;  of  weaving  are  found  in  Exodus 
.  where  it  relates  that  bindings  were 
voven  work.  The  same  book,  xxxix, 
that  wbes  were  made  by  weaving, 
,  2,  tells  of  an  ark  (basket)  being 
papyrus  reed  and  Moses  set  adrift  in 
river    Nile.      Bibhcal    c< 

hat  boais,  sails,  mats  and  ropes 
weaving.    There  arc  other 
renccs  to  weaving,  thus  in- 
hat  the  art.  so  far  as  wic- 
is  concerned,  was  well 

I   those    days.     Historians, 
there,  speak  further  of 

-aving  although  they  do  not 
I-   use   the    word    "wicker." 
has  long  been  understood. 
as  perfectly  proper  in 

(  all  materials  used  in  the 
of  furniture,  baskets  and 
iages.  Modern  dictionaries 

ricker"  as  (1)  «a  pliant 
oot  or  rod ;  twig ;  osii/r ; 
I,  a  willow  wicker;  (2) 
le  of  wicker  work;  (3)  a 
rk."  "Wicker-work"  is  de- 

woven     or     platted    osiers, 
twigs;  basket  work,  as  a 

v-kkcrwork."  Since  the  ac- 
eaning  is  so  broad  it  is 
'  to  trace  wicker  weaving 
jugh  the  many  a^es  to  the 

ly  although  there  is  a  sur- ck  of  written  information 
itire  subject.  It  is  known 
ically  every  race  of  human 
1  been  familiar  with  the  art 

weaving,  for  in  the  his- 
I  races  (here  are  references 
bags,  baskets,  roofs,  floors, 
etc.  And  yet  with  all  this 
and  universal  use  we  hnd  thi 
no  textile  weaving)  has  remained  as 
-  a  slow  hand  vocation  in  which  the 
.ve  been  woven  about  a  frame.  That 
;velopmeni   has   remained    unchanged 
when  Marshall  B.  Lloyd  of  Menomi- 

.,  invented  and  put  into  practical  use 
thod  for  weaving  wicker  and  a  loom 
ives  the  strands  into  shapes  desired. 
odi  ties.— Biblical  data  shows  that 
wicker  weaving  was  done  by  using 
aves  and  twigs,  interlacing  them  at 
es  in  just  the  same  manner  as  mod- 
veavers  work  with  iheir  more  modern 
es.  Then  came  heavier  pieces  of 
1  Indicated  in  2  Kin!;s  xxiii.  7.  which 

e  hangings  from  the  grove." 

hanging    from   trees   is   unknown  although   the 
latter  is  the  accepted  version.  Rxodus  ii,  2, 
specifically  stales  the  ark  (basket)  of  Moses 
was  woven  of  papyrus  reed  just  as  were  boats, 
sails  and  other  articles.  Mediaeval  days  find 
the  willow  branch  popular  for  wicker  weaving. 
It  has  remained  so  to  the  present  day  although 
the  scarcity  of  it  and  the  growing  demand  for 

is'oven  work  in  general  has  made  it  iiecessar>', 
as  well  as  wise,  for  manufacturers  to  turn 
to  other  forms  of  wicker.  Rattan  has  been 
most  generally  used  in  making  wicker  articles 
during  recent  years.  Il  is  a  vine  growing  in 
India,  China,  South  Africa  and  elsewhere  in 
the  Orient,  li  was  first  used  as  balbst  for 
vessels  returning  from  the  Orient.  When 
the  rattan  reached  America  it  was  burned 
as  firewood  or  waste.  A  man  named  VVake- 
field,  during  the  days  of  the  hoopskirt,  found 

that    rattan   would   lend    itself    to    i' 

this i    of    1 

facture  of  hoops.  This  led  to  its  becoming 
prominent  in  the  manufacture  of  woven  fur- 

niture and  bodies  for  baby  carriagi'S,  Rat- 
tan is  usually  known  as  reed  when  used  for 

these  purposes.  The  rattan  vine  is  harvested 
by  natives,  then  cured  and  classified  as  to  size 
and  texture.  The  bark  is  removed  and  treated, 

thus  becoming  "cane"  and  used  most  exten- 
sively as  seats  for  chairs,  davenports  and  the 

like.  The  wood  part  of  the  rattan  vine  inside 
the  bark  is  also  treated  and  the  finished  prod- 

uct is  known  as  "reed."  While  being  woven, 
reed  is  kept  in  water  so  as  to  make  il  pliable. 
If  it  is  not  soaked  the  reed  will  not  bend  with- 

out breaking,  and  despite  its  extensive  use  the 
article  Kives  onU  limited  satisfaction  owing  lo 
iis  brittleness.  The  most  recent  form  of  wicker 
is  a  fibre  made  from  paper.     Just  whether  it 
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Oioiild  be  classifird  ns  n  ttrxiili-  i)r  u'ck<?r  li;is 
j:-ii  |.,<n  ■.i:il.[i>h.<l  h  is  ni.-.iiiif;icmr..l  much 
]ik['  n  tcxiik  ('•CI-  Textile  Inuustkv)  ind  » 
ii'.i'il  vrrv  ixieiisivfiv  as  :i  wirkcr  ami  a  \vx- 
lih.  It.  hi>«i-vrr,  i|itilc  iiaturnlly  tits  in  iiiidcr 
ihc  wickiT  (luvsiHi'iiiion.  The  lack  of  willow 
ioid  iho  <lis~aIisl.iciion  ovir  rci'd  has  long 
I'uiiM-it  hnliv  i-arriaKC  fiiniitiiri.-  ami  laskrt 
iiiakors  li.  si-t-k  a  new  article.  The  World  W  nr 
i>f  Kiirnix'.  |iiili:i]>-.  ha.l  iiiii~i  ui  itii  wiih  the 
di-cnvery  of  papir  and  iir,  ad;ip;:iliiliiy  In  iix- 

tili'  and  witktT-work.  Durini;  ihi-  wnr  there 
:irii-i'  :m  aniai^intr  lack  of  clolhui^.  Iiat;s.  rord- 
af.'  :ii!d  ..ih.r  :.nii-l<>s  ..f  thU  nal.irc.  The 
striTi>.'lli  ..f  iiaprr.  whli-h  ki-!  ].  iii:  liirii  ii-cd 
in  railway  -ar  wh.eU.  its  plial.ility  (i.i.l  oth.-r 
aliililir'  m  In-  irralrd  diemicallv.  si-  that  when 
cumplei,'.!  ii  can  r,si-;i  weather  c<.nditi<nis  wilh- 
i.ill  iiijiir>'.  niiknllv  tnrned  the  human  mind 
to  paper.  TiMs  havr  proven  that  a  piece  of 
iwi>iii!  pap-  r  K;"'^''nK  liVit  "f  an  inch  is 
Niriinccr  than  any  known  btcel  »f  the  same 
v.eiirht.  Fxperimeiils  have  proven  that  certain 

hard  or  tiuhliv-twi-li-d  paper  ylgj  of  an  inch 
in  iliamflcr  will  nnt  break  unless  the  tinsion  Is 

miin-  than  ̂ ^i  p.iimds.  while  ihc  same  thickness 
of  ricd  Kill  Ml  ;  stand  a  i^tnim  of  13  pounds, 

(i  1.  Krriwnt-ll  made  the  first  real  paper-twhie 
machinery  17  Ihc.  IX'(5.  Gradually  the  use  «f 
lui'-ti'd  pap'-r  as  n  textile  U'came  Rcnrral  in 
the  maniifarturc  of  clothinc.  tiat;s.  eorxlauv. 
t<ch>.  raps,  hats,  braces  and  leather  siihstitiite>.. 
Thin  it  'preait  t"  wicker-work,  when-  it  fimis 
ii-  inr.-i  :i.l:,pi;ilile  place  (Ifrmany  mid  Ansina 
have  made  itcmrndnns  strides  in  the  paprr- 
hlire  Ir.ide.  Special  machinery  fcir  making  leJt- 
lile  and  wii-ki  »  lit-ri-  Irum  reels  ni  paper  are 
now  maim  1  act.  1  led  The  Scandinavian  co.m- 
trie-  an-  pr..di..  ii..-  hrire  am.innis  ,.f  pap,  r 
fibrcv  Hhile  ill.'  y.n:,^},  i:nvernmenl  has  lor 
some  timi'  l'e<  n  uiti  re-^id  and  bu»y  in  the 
manu  fact  tire  ni  paper  lilirc  articles.     The  even- 

ness <i[  strength,  freedom  from  odor,  ■ 
louse  ends,  tlexiliihly,  elasticity.  strenKlh.  at 
well  as  weather  and  water-pruofinK  qualities 
make  p.-iiwr  fibre  tn-day  the  moit  inportani 
strand  in  the  manufacture  of  wicker- woven 
arlirles.  In  addition  to  the  above  advantaxrt 
it  i->  much  chi^apcr  and  more  abundant  than 

any  other  lurm  "t  wicker.  The  abihty  of  paper 
to  permit  itself  tu  be  manufactured  into  wicker 
libie.  either  alune  or  with  cotton,  wool  and  even 
wire  centres,   and  its  ability  to  accept   modern 
  chemical    and    otiier    treatment!    for 

purposes  of  SlrenKth  and  elasticity, 
adds  to  its  tmpurtancc  and  growind 
popularity.  All  other  forms  of 
wicker  are  used  in  a  more  or  Icm 
natural  state  and  da  not  require  ur 
lend  lhem!«lves  tu  chemical  or  other 
advanced  trealmcnii  of  mankind. 

\\'ickcr  fibre,  however,  overconwt 
these  objections.  Since  all  other 
wickers  except  wicker  fibre  are  uicd 
practically  in  their  natural  slate  it  ti 
neccsMiry  to  weave  the  strands  ia 
hiFKC  sizes.  This  dues  not  make  poa- 
stble  for  them  the  beautiful  finishet 
of  the  wicker-fibre  articles.  Owinic 
to  the  sinallness  of  the  best  bard 
wicker  fibres,  the  article  manufac- 

tured usually  has  from  two  to  lonr 
timi-s  as  many  feet  of  fabric  as  the 
natural  wicker  woven  articles,  there- 
dire  makhiK  the  wicker  fibre  ailkle 
!.troiiKi'r.  The  shortness  of  nalnial 
wickers,  like  willow  and  reed,  make 

it  necessary  for  ends  to  occur  fre- 
ipienily  in  fumittire.  Iiaafceu  or  habjr 
carriaKC  bodies.  Wicker  fibre  oa 
lie  made  in  cndleits  strands,  that 
doiuK  away  with  unsisktly  ends. 
Wicker  fibre  oriftinates,   like  PV" 

  .     .      forest   with   fir  and  pine   proving 
the  most  satisfactory. wood,  although  aliwMI 

any 

kind 
have  bee 

After    the 

cut  into  ribbooi  ot 

x-ariuus  widths.  Tliese  reels  of  paper  ribbon 
are  rim  throuRh  baths  of  casein  glue  for  pw- 
piisrs  of  preservation  and  toughening.  Tki 
the  ribbons  enter  twisting  devices  running  5,aC 
revolutions  per  minule.  Sometimes  wire  (tn- 
tres  are  used  but  usually  pure  paper  fibn  it 
manufactured.  The  twisted  paper  ribbon  i* 

dried  on  large  drums  and  then  ready  for  ■tat- 
in;;,  .'\fier  beinR  woven  the  shapnl  article  '* 
dried  and  painted  from  two  to  foar  litno  *i^ 
enamel  or  shellac.  These  various  ireatann 
make  the  fibre  absolutely  impervious  to  «ilC> 
sun'-hine  and  other  weather  conditiona. 

Method)!  of  Weaving. —  Hand  weavinf^^M 
have  been  the  only  method  used  in  hibkal 
days,  so  tar  as  wicker  weaving  is  concerMi. 
for  ihere  i--  no  mention  of  any  madiine  btiaj 
used  The  biblical  method  consisted  of  war 
inK  (wn  sirandi  at  riKht  angles  to  each  Olbrt- 
ronsideratdv  or  exactly  like  textile  wtatiw 
(See  Ifxiii-t  iNi^'STiiv).  When  wicker  «» 
t<.  be  woven  a  frame  was  made  and  the  #" 
ridii  "Hands  «r  weft  attached  to  it  Tha  Ar 
I'.arp  was  interlaced  tfaroiigh  the  weft  Tbj 
method    has    lieen    handed    down    tfaioa^  * 
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1  MAKING  THE  WEFT.— Thi 

hK  '  breAhina  poinl  o(  175  pounds. 
tAih:  (Dj  Twlsiimt  iHKr  enicrlni  die 
dericci  (H) 

2  HAH 

KkkutBi/f.     Following  lis  fonnation  i 
Dinikcl  in  the  I 

t  ribbon;  (Bl  Slimjl 
lice:  (El  Siiing  die;  (F)  Faiiiilly  iw:BtFd 

'       ■    ■  "■   e;  IJ)  THE  warp 

diamctH  and  hat  a  bicakini  somt  of  50  poundi.  (A)  Spool  of  wat;  |B)  Wire  snleiml  machine;  IC)  Strailhlcnei; 
(Dl  BoUi  of  p>pR  lihbon:  (E)  Paprr  beinf  wrapped  ibout  wire;  (F)  Paper  faeinc  twitted  tifhtlT  about  wire  while lield  bj 
die;  (G)  Wicket  fibre  wiOiwiiecenUe;  (H)  Feed  lollEri  thapincwickei;  (I>  Automalic  culteij  (J)  The  well 



WICEER  W£AVraG 



WICKSRSHAM  —  WICKING 

M8 

ages  and  through  all  peoples  until  to-day.  Many 
men  have  tried  to  change  the  method  of  the 
biblical  days  but  failed.    More  tried  to  use  the 
same  method  and  weave  wicker  on  machines 
like  textiles  are  woven.     But  all  of  these  in- 

ventors,   save    one,    were    doomed    to    failure. 
Marshall     B.    Lloyd    of     Menominee,     Mich., 
spanned  the  gap  of  centuries  by  changing  the 
method  of  weaving  before  trying  to  make  a 
machine    loom   which   would   do   the   weaving. 
Instead  of  attaching  either  the  weft  or  warp  to 
the   frame  of  the   article  desired,  he   found  a 
way  of  weaving  the  wicker  independent  of  the 
frame  and  then  attaching  the  wicker-work  to 
the   frame.     Any  of  the  modern  wickers  lend 
themselves  to  his  method.     Later  he  produced 
a  machine  known  as  the  Lloyd  Loom,  which 
weaves  the  wicker  30  times  faster  than  the  most 
exi)ert  hand  weaver  can  and  with  far  greater 
superiority.  The  loom  also  lends  itself  to  weav- 

ing  any  kind  of   wicker   strand.     The   Lloyd 
Loom  requires  that  the  weft  be  attached  to  a 
drum.     The  warp  is  fed  through  a  station- 

ary   shuttle    after    being    made    more    or    less 
continuous    by   connecting    the   ends    of    vari- 

ous   pieces    of    wicker    or    by    making    con- 
tinuous  wicker   fibre.     The   average   baby-car- 

riage body  of  endless  wicker  fibre  is  usually 
woven   on   the   loom    in    18   minutes,    while   a 
hand  weaver  would  require  an  entire  day  of 
nine    working   hours    to   accomplish   the    same 
results.     And   even   then  his   work  would  not 
l>e  nearly  as  smooth  and  beautiful.    This  is  due 
to  mechanical   exactness   in  weaving  as   com- 

pared with  htunan  lack  of  exactness,  as  is  very 
evident   when   the   old   home-spim   textiles   are 
compared  with  modem  machine-woven  products. 
The  weaving  of  cane  for  chair  scats,  etc.,  has 
i>cen  in  vogue  for  25  years.    This  kind  of  weav- 

ing is  called  flat  weaving  and  requires  no  shap- 
ing   as    does    furniture,    baby    carriages    and 

baskets.      Hence,    the   early    solution    of    its 
mechanical  weaving  problems. 

Wicker- Woven  Baby  Carriages. —  The  -de- 
velopment of  the  baby  carriage  has  been  slow. 

The  first  ̂ *baby  carriages^*  were  merely  baskets 
like  that  in  which  Moses  was  found.  The 
American  Indian  mother  with  her  papoose 
strapped  on  her  back,  either  in  skins  or  in 
woven  articles,  according  to  weather  condi- 

tions, originated  another  form  of  the  ̂ *baby 
carriage.**  While  there  is  no  authentic  data  to 
show  the  development  of  the  baby  carriage  yet 
it  is  taken  for  granted  that  wnen  man  put 
wheels  under  a  sledge,  thus  making  a  wagon, 
he  conceived  the  idea  which  led  to  the  modern 

wagon,  baby  carriage,  train  and  even  the  auto- 
mobile. The  first  form  of  a  baby  carriage  was 

a  basket  with  a  wheel  on  either  side.  Then 
came  the  elaborate  chariot-like  carriage  but  still 
with  only  two  wheels.  The  latter  came  into 
prominence  in  the  18th  century.  Early  in  the 
19th  century  the  baby  carriage  took  the  shape 
of  the  average  toy  express  wagon  with  four 
solid  wood  wheels.  Then  came  the  collapsible 
carts  which  could  be  folded  up  into  a  small 
article.  Wicker-woven  carriages  regained 
prominence  in  -the  20th  century,  and  to-day  the^ 
(lominantc.  Most  of  them  are  made  of  beauti- 

fully woven  bodies  or  baskets.  The  finer 
the  strand  the  more  even  the  weaving,  and 
the  greater  the  cost  to  the  ultimate  purchaser. 
The  bodies   arc   set   on    steel    springs   which 

arc  either  air  or  oil  tempered,  the  latter  pro- 
ducing more  resiliency  and  solidity.  Four 

wheels,  two  on  either  side,  made  of  wood  or 
wire  and  with  rubber  tires,  a  woven  hood  or 
top,  a  storm  shield,  smooth  and  soft  upholster- 

ing and  wheel  brakes  complete  the  carriage. 
Wicker- Woven  Baskets. —  These  articles 

have  been  made  ever  since  biblical  days,  as 
shown  in  the  above  Bible  references.  There 
has  been  little  advancement  in  the  art.  The 
usual  wickers  described  above  have  been  and 
are  being  used. 

Wicker-Woven  Furniture. — The  Bible  gives 
very  little  information  on  what  sort  of  furniture 
was  used  at  that  time.  It  is  said  that  the  early 
Egyptians  wove  bedsteads  of  wicker-work,  but 
what  the  make-up  of  the  wicker  was  is  not 
known.  In  1650  a  few  chairs  were  made  of 
wicker,  while  in  1711  wicker  and  cane  chairs 
seem  to  have  secured  considerable  general 
usage.  In  the  16th  century  the  Hollanders 
made  heavy  wooden  chairs  and  used  woven  cane 
or  rush  seats.  The  19th  century  found  chairs 
made  of  wicker  willow  and  wicker  reed. 
Tables,  davenports,  desks  and  bedroom  furni- 

ture later  were  made  of  various  kinds  of  wicker. 
The  high  cost  of  weaving,  great  waste  of  mate- 

rial, numerous  short  unsightly  ends,  combined 
with  the  lack  of  wearing  and  weather-proofing 
qualities  kept  the  quantity  of  wicker-woven  fur- 

niture to  a  very  low  ebb  when  compared  with 
the  vast  volume  of  furniture^madc  and  used  in 
the  world. 

George  W.  Rowell,  Jr. 

WICKERSHAM,      George      Woodward, 
American  cabinet  officer  and  lawyer:  b.  Pitts- 

burgh, Pa.,  19  Sept.  1858.  He  studied  at  Lehigh 
University  and  took  his  degree  in  law  at  the 
University  of  Pennsylvania  in  1881,  He  first 
engaged  in  practice  in  Philadelphia,  but  after 
1882  he  practised  in  New  York.  He  was  for 
many  years  a  member  of  the  law  firm  of  Strong 
and  Cadwalader;  was  counsel  for  the  com- 

panies reorganizing  the  Chicago  traction  lines; 
for  the  Interborough  Rapid  Transit  Company 
in  the  construction  of  the  New  York  subway; 
and  for  the  builders  of  the  Pennsylvania  tunnels 
in  New  York.  He  was  connected  with  the 
leorganization  of  the  Mexican  railway  system; 
and  had  a  wide  experience  in  railway  litigation 
in  the  United  States.  He  was  appointed  At- 

torney-General of  the  United  States  by  Presi- 
dent Taft  in  1909,  and  served  in  that  capacity 

throughout  the  Taft  administration.  He  was 
especially  successful  in  his  handling  of  the 

government's  anti-trust  litigation,  and  his  man- 
agement of  the  cases  against  the  Standard  Oil 

Company  and  the  Tobacco  Trust  was  particu- 
larly brilliant.  He  was  afterward  a  member 

of  the  law  firm  of  Cadwalader,  Wickersham 
and  Taft. 

WICKET  (Wall,  wichct;  Norman,  viquct; 
French  guichet,  a  little  door  within  a  gate;  all 
from  Iceland  vikja,  to  give  way),  a  small  gate 
or  door;  part  of  a  massive  or  large  door  for 
the  admission  of  persons  on  foot  only ;  the  three 
stumps  or  rods  stuck  in  the  ground  and  sup- 

porting the  bails,  against  which  the  ball  is 
directed  in  the  game  of  cricket. 

WICKING,  in  curling,  an  ingenious  mas- 
ter-stroke by  which  a  stone  is  sent  in  an  oblique 
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direction  so  as  to  hit  the  winner's  stone  and 
drive  it  from  the  tee,  the  former  often  replac- 

ing the  latter  and  so  t)ccoming  the  winner  in 

tnrn ;  also  called  ̂ inringin^:.** 

WICKLOW,  wik'16,  Ireland,  a  maritime county  of  Lcinsicr  Province.  <m  the  Irish  Sea, 
with  an  area  of  782  Sfiuare  miles.  Chief  town, 

W'icklow.  The  county  generally  is  mountain- ous, hut  has  fertile  h>wlands  where  oats  and 
IM)tatoes  are  cultivated,  and  much  pasture  land 
devoted  to  stock-raising.  Iron  and  lead  are 
mined,  and  a  little  copper.     Top.  attout  60,000. 

WICLIF.  wik'lif.  WICLIFFE.  WICLEF, 
WICKLIFF,  or  WYCLIFF,  lohn,  English 
reformer:  b.  Spreswell,  Yorkshire.  proj)al)ly 
aliout  13J0;  d.  Lutterworth,  31  Dec.  1J84.  He 
studied  at  Balliol  College,  Oxford,  of  which  he 
l>ccamc  master  between  1356  and  1361,  in  which 
later  year  he  was  appointed  hy  his  college  to 
the  hving  of  Fillingham,  in  Lincolnshire. 
About  the  same  time  the  Pope  bestowed  upon 

him  a  prebend  in  the  collegiate  church  of  West- 
bury-on-Tr>Tn,  near  Bristol,  in  which  he  was 
contirmed  hy  the  king.  In  1368  he  gave  up 
Fillingham  and  accepted  the  living  of  Ludgers- 
hall,  in  Buckinghamshire,  and  four  years  later 

qualified  as  doctor  of  theology*.  He  was  pre- 
sented by  the  Crown  in  1374  to  the  benefice  of 

Lutterworth,  in  the  south  of  Leicestershire, 
which  he  held  till  his  death.  A  Latin  tract 

^Dcterminatio  qua'dam  Magistri  Tohnannis  \Vy- 
clyff  de  Dominio  contra  unum  Nlonachum,^  has 
been  regarded  as  belonging  to  the  controversy 
raised  by  the  refusal  of  the  Parhament  of  1366 
to  pay  a  tribute  demanded  by  the  Pope  Urban 
V,  in  virtue  of  the  homage  paid  by  King  John 
to  Innocent  III.  I'Ut  some  authorities  refer  it  to 
a  date  alKUit  10  years  later,  when  similar  cir- 

cumstances arose.  At  the  time  of  writing  the 

tract.  W'iclif  wa^  regarded  as  ro>'al  chaplain, f(»r  he  calls  himself  pccttliaris  regis  clcricus,  and 
in  1374  was  named  second  on  a  commission 
v.bich  went  to  Bruges  to  try  to  settle  disputes 
concerning  ecclesia'^tical  jurisdiction  with  the 
representatives  of  the  Pope  Gregory  XI.  He 
had  shortly  l»efore  been  appointed  a  canon  of 
Liiu-ohi,  tiut  never  actually  ot)tained  a  pret)end 
in  that  cathedral.  The  development  of  his 
\iew>  on  the  relation  tietwcen  the  ecclesiastical 
hierarchy  and  the  secular  authorities  brought 
him  into  close  association  with  John  of  Gaunt, 
(Inke  of  Lancaster,  and  his  party,  and  in  1377 
the  anti-Lancastrians  sought  to  strike  at  their 
political  opponents  throuv^h  Wiclif.  He  was 
summoned  in  that  year  before  Archbishop  Sud- 

I'Ury  and  his  suffragans  at  Saint  Paul's,  and  at- temled.  accompanied  by  Lancaster.  Lord  Percy, 
ami  other  jKiwcrful  Lancastrians.  A  violent 
altercation  t>etwcen  the  duke  and  WiUiam 
i.  ounen.iy,  bishop  of  London,  caused  the  break- 

up of  the  meetiiiv:,  and  the  infuriated  populace 

plni-dereil  (taunt's  palace  and  attacked  Percy's 
lionse  S'on  afterward  Pope  Gregory  sent 
>cver.il  bill!'*  to  the  Tniversity  of  Oxford,  the 

archl'isbop  oi  ("anti  rliiiry,  and  the  bishop  of 
l.(ind<in.  irj  ubirb  he  accused  W'iclif  of  teach- 
ine  the  » oixleniiucl  il<»ctrine>  of  Mar'»ilius  of 
Padua  and  ji.bii  "i  laiidun.  and  ordered  him 
to  be  arretted  .iiid  (  xamined  The  p;irties  were 
reluctant  t<'  ni'.-.i  \'\  \ie\\  of  Wichfs  great 
popularity    and    intlucnce.    and    even    after   the 

bulls  had  arrived  he  was  consuhcd  hy  the  cov- 
ernmcnt  as  to  whether  they  might  legally  pfc- 
\ent  money  from  going  abroad  to  alisentee 
holders  of  benefices.  He  eventually  appeared 
before  the  prelates  at  Lambeth  in  1378.  but  the 

king's  mother  sent  a  message  forbidding  thetn 
to  interfere  with  him,  and  a  popular  demon- 

stration in  his  favor  put  an  end  to  the  pro- 
ceedings. In  the  Gloucester  Parliament  of  137S 

he  made  a  defense  of  John  of  Gaunt,  who  had 
grossly  violated  the  Westminster  right  of  sanc- tuaiy. 

This  year,  1378,  was  an  important  date  in 
Wiclifs  religious  career.     While  continuing  to 
invei^    against   certain   abuses,   he    began    to 
question  the  whole  basis  of  sacerdotalism  and 
its  authority,   and   by   1381   had  attained   to  a 
substantially   Lutheran   position    in    regard    to 
transsubstantiation   and  the  mass.     About    thi< 
time  also  he  commenced  his  appeal  to  the  common 
people  and  presented  religion  as  a  popular  force 
rather  than  a  dogmatic  s>'5tem  or  an  organized 
institution.     This  appeal  assumed  two   form«. 
the  sending  out  of  his  "poor  preachers*  and  the 
translation  of  the  Bible  from  the  Vulgate  int-i 
the  English  of  his  day.    His  itinerant  evangehst> 
spread  his  doctrines  throughout  the  land  and 
soon  made  the  Lollard  movement  one  of  great 
strength  and  importance.    In  his  translation  of 
the   Bilde  he  had   the  assistance  -of    Nicholas 
Hereford,  who  was  responsible  for  most  of  the 
Old  Testament,  and  the  whole  work   was  re- 

vised   by    his    assistant,     lohn     Puney,    who 
finished  it  soon  after  Wiclifs  death.     Wiclif* 

views   on    the   eucharist    were    promptly    con- demned at  Oxford  and  forbidden  to  he  taucht 

there,   and   in    1382   Court enay,   archbishop   r,( 
Canterbury,  summoned  a  council  in  the  Black- 

friars*  convent  hall,  at  which  Wiclit***  teaching 
was  condemned  and  some  of  his  follower^  ex- 

communicated.     This    council    known    as    the 

"earthquake  council*   because  a   \-iolent   earth- 
quake occurred  during  the  meeting,  ordered  the 

Carmelite,    Dr.    Stokes,    to    pubh^h    the    con- 
demnation at  Oxford.    The  chancellor  of  Ox- 

ford  University   at   that   time,   Robert 
was   a    supporter   of   Wiclif    and    evaded   t^ 
duty    of    carrying   out    the    council's    mandatte until   absolutely   compelled   to    do    so.     Wielif 
himself    remained    untouched,    but    he    retired 
to    Lutterworth,    where    he    occupied    himsbe/f 
in    preaching    and    writing.     It    is    said    thar 
Lrban   VI   summoned  him  to   Rome   in   1381, 

but  this  is  douUful.    He  had  a  para^-tir  stn>kr 
in  1382  or  1383,  and  again  in  1384.  from  whfcb 
he  died.    He  was  buried  at  LutterwortK  hut  in 
1428.  in  accordance  with  a  decree  of  the  council 
of  Constance  in  1415,  his  body  was  cxhiinw<f 
and  burned,  and  his  ashes  thrown  into  the  nvrr 
Swift. 

Of  the  24  Wiclifitc  proposition «  condemned 
by  the  earthquake  council,  10  were  described  as 
heretical  and  14  as  erroneous.  The  most  impon* 
ant  of  the  10  were :  that  transsubstantiatioD  is 
philo<iophically  faNe,  since  the  substance  cannot 
lie  changed  while  the  accidents  remain;  iha* 
trans«^ubstantiation  is  not  taught  in  the  Gos|Kh; 
that  cnnfc'^sion  is  not  neccssar>'  to  salvation; 
that  no  one  after  I'rban  \'l  should  he  rffOC 
nized  a<  Pope:  and  that  it  is  unscriptural  foj 
fcrK-ia-lii'^  to  bold  trmporal  po«isession<  Ox 
the  erroneous  doctrines,  several  seriouslv  lip^ 
the   riL:ht   of   excommunication  in  a  distinctljr 
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Protestant  sense,  one  asserted  the  right  of  tin- 
licensed  preaching,  another  declared  that  domin- 

ion, whether  civil  or  ecclesiastical,  could  not  be- 
long to  one  in  mortal  sin,  and  another  distinctly 

asserted  the  authority  of  the  temporal  power 
over  the  ecclesiastical  in  temporal  affairs.  Wic- 
lif  unmistakably  made  his  appeal  to  Scripture 
as  of  higher  authority  than  Church  tradition  or 
decrees,  and  had  a  strong  sense  of  the  individual- 

istic basis  of  religion.  He  never  reached  the 
Lutheran  doctrine  of  justification  by  faith,  but 
from  denunciation  of  abuses  in  the  Church  rap- 

idly advanced  to  his  three  main  positions:  that 
all  dominion  was  of  divine  origin  and  was  for- 

feited by  anyone  in  mortal  sin ;  that  transsub- 
stantiation  was  a  doctrine  both  unphilosophical 
and  unscriptural ;  and  that  tnonasticism  in  every 
form  was  a  corrupt  institution. 

At  first  he  attacked  only  the  luxurious  and 
corrupt  orders  of  monks  and  was  on  friendly 
terms  with  the  friars,  but  from  about  1379  the 
friars  were  also  included  in  his  condemnation. 
He  was  one  of  the  last  of  the  realists  in  philos- 

ophy, and  he  tried  to  reconcile  predestination 
with  the  freedom  of  the  human  will.  Not  only 
was  Wiclif  one  of  the  chief  forerunners  of 
the  Reformation,  but  he  was  also  a  pioneer  in 
English  prose  literature.  He  wrote  many 
learned  works  in  Latin,  but  the  nature  of  his 
message  and  the  necessities  of  his  position  led 
him  to  appeal  to  the  people  in  works  in  their 
own  tongue.  His  chief  Latin  works  are  ̂ De 
Dominio  Divino* ;  <De  Dominio  Civili* ;  ̂De 
Officio  Pastorali,^  and  ̂ Trialogus.^  All,  except 
the  ̂ Trialogus^  and  the  <De  Officio  Pastorali,^ 
and  also  volumes  of  Latin  sermons  and  a  vol- 

ume of  Polemical  Works,  have  been  edited  by 
English  and  foreign  scholars  for  the  Wiclif  So- 

ciety. The  excepted  words  were  edited  by 
Lechler  (1869  and  1863  respectively).  His 
translation  of  the  Bible  was  edited  by  Forshall 
and  Madden  ( 1850) ;  and  his  English  works 
are  to  be  found  in  the  three  collections  ^ Three 
Treatises  of  John  Wycliffe>  (1851),  by  Todd; 
<Select  English  Works  of  Wyclif  >  (1869^71>,  by 
T.  Arnold;  and  ̂ The  English  Works  of  Wy- 
clif^  hitherto  unprinted  (1880,  Early  English 
Text  Society),  by  F.  D.  Matthew. 

Bibliography. —  < Wiclif'  in  the  Dictionary 
of  National  Biography;  Lechler,  <Johann  von 
Wiclif  und  die  Vorgeschichte  der  Reformation' 
(1873)  ;  Poole,  ̂ WycliflFe  and  Movements  for 
Reform'  (1889),  and  < History  of  Mediaeval 
Thought'  (1884)  ;  Burrows,  <Wyclif's  Place  in 
History'  (1881);  liuddensieg,  <Johann  Wiclif 
und  seine  Zeit'  (1885)  ;  Stevenson,  Jos.,  <The 
Truth  About  John  Wiclif  ;  Parson,  < Studies  in 
Church  History'  (Vol  2) ;  Gasquet.  F.  A,,  <The 
Eve  of  the  Reformation' ;  and  Cadman's  article 
on  Wycliffe'  in  *  Three  Religious  Leaders  of 
Oxford'   (New  York  1916). 

WIDDIN,  vid'm.  or  VIDIN,  Bulgaria,  a town  on  the  right  bank  of  the  Danube,  near  the 
Serbian  frontier,  consisting  of  three  parts,  the 
town  on  the  Danube,  the  walled  city  and  the 
citadel.  The  principal  buildings  are  the  palace, 
several  mosques  with  lofty  minarets  and  a 
range  of  bazaars  lining  the  main  street.  Ships 
can  reach  the  town  at  high-water.  There  is 
a  considerable  trade,  chiefly  in  corn,  wine  and 
salt,  and  the  chief  manufactures  are  gold 
and  silver  filigree  work  and  jewelry.    Widdin 

was  formerly  strongly  fortified  and  during 
Russo-Turkish  wars  was  important  strategically, 
but  the  Treaty  of  Berlin  (1878),  which  erected 
Bulgaria  into  a  hereditary  principality  tributary 
to  the  Porte,  decreed  that  its  fortifications 
should  be  dismantled.     Pop.  about  15,000. 

WIDE  AWAKES,  in  American  poliucal 
history,  a  name  adopted  by  numerous  RepubH- 
can  campaign  clubs  organized  for  the  ptirpose 
of  aiding  in  the  election  of  Abraham  Lincoln 
during  the  Presidential  campaign  of  1860.  The 
first  club  was  organized  in  Hartford,  Conn. 
It  is  stated  that  in  New  York  City  there  were 
on  one  occasion  20,000  Wide  Awakes  marching 
in  procession. 

WIDE,  WIDE  WORLD,  The,  a  tale  by 
Susan  Warner,  published  in  1851  under  the  pen 
name  of  <<Elizabeth  Wetherell.*  It  reached  a 
sale  of  over  300,000  copies.  The  life  of  the 
heroine,  Ellen  Montgomery,  is  followed  from 
early  childhood  to  her  marriage  with  a  fullness 
of  particulars  which  leaves  nothing  to  the  read- 

er's imagination.  The  scenes  and  episodes  are 
those  of  a  homely,  every-day  existence,  de- 

scribed with  close  fidelity  to  detail.  Ellen's spiritual  experience  is  minutely  unfolded,  and 
the  book  was  long  regarded  as  one  of  those 
which  are  ̂ ^good  for  the  young."  The  criticism 
of  a  later  generation  pronounces  it  mawkish  in 
sentiment  and  unreal  in  conduct.  It  stands 
among  the  fading  fancies  of  an  earlier  and 
less  exacting  literary  taste. 

WIDENER,  Peter  A.  Brown,  American 
capitaHst:  b.  Philadelphia,  Pa.,  13  Nov.  1834; 
d.  6  Nov.  1915.  He  acquired  a  large  fortune 
in  the  meat  business,  entered  politics,  was  ap- 

pointed city  treasurer  of  Philadelphia  in  1873 
and  in  1874  was  re-elected  to  that  office.  He 
became  largely  interested  in  street  railway  cor- 

porations, and  was  associated  with  both  the 
tobacco  and  Standard  oil  groups  of  capitalists. 
In  1897  he  presented  to  the  city  of  Philadelphia 
his  private  residence,  valued  at  $600,000,  for 
a  branch  of  the  Free  Lending  Library,  and  in 
the  following  year  gave  to  the  library  a  col- 

lection of  5C0  rare  books  valued  at  $28,000.  In 
1899  he  endowed  at  Philadelphia  the  Widener 
Memorial  Training  School  for  Crippled  Chil- 

dren, a  combined  home,  hospital  and  school. 
The  school  site  consists  of  a  tract  of  36  acres 
at  Logan,  a  Philadelphia  suburb. 

WIDGEON,  or  WIGEON,  a  river-duck 
of  the  genus  Mareca.  Widgeons  have  a  short 
bill,  rounded  at  the  tip,  with  a  strong,  broad 
nail,  and  the  upper  lamella:  prominent;  wings 
long  and  pointed;  tail,  moderate  and  wedge- 
shaped.  There  are  about  10  species  in  various 
parts  of  the  World.  They  are  found  on  the 
seashore  and  on  the  margins  of  lakes  and  rivers, 
feeding  chiefly  on  vegetable  substances,  and 
performing  periodical  migrations  at  night  in 
vast  flocks.  The  American  widgeon  or  bald- 
pate  (Af.  americatua)  is  about  18  inches  long; 
the  bill  is  blue,  black  at  the  base  and  tip;  upper 
parts  finely  waved  transversely  with  dark  lines ; 
lower  parts  mostly  white;  top  of  head  nearly 
white,  with  a  broad  green  patch  around  and 
behind  the  eyes;  the  rest  of  the  head  and  neck 
grayish,  spotted  and  banded  with  black;  the 
wing-covers  are  white,  the  greater  part  tipped 
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with  black;  the  spccuhim  is  green,  encircled  by 
Mack.  The  baldpate  is  found  throughout  North 
America,  breeding  chiefly  north  of  the  United 
States  and  wintering  in  Central  America.  It  is 
ai.  active  bird,  with  a  swift  and  well  sustained 
flight,  in  ranks  of  various  and  irregular  forms, 
and  it  associates  during  the  winter  with  teals 
and  other  ducks.  The  tlcsh  is  highly  esteemed, 
especially  when  they  have  fed  in  the  rice  fields 
of  the  South,  or  along  with  the  canvas-back  on 
the  water-celery  of  the  Chesapeake.  They  do 
not  dive,  but  feed  with  the  head  and  neck  im- 

mersed, swimming  very  near  together.  Their 
food  consists  of  aquatic  seeds,  roots,  insects, 
worms,  small  fry,  leeches,  nuts  and  grain,  espe- 

cially rice  in  the  rainy  season ;  being  very  fond 
of  the  tender  aquatic  plants  on  which  the  can- 
vas-t>ack  feeds,  and  no  diver  itself,  it  watches 
the  latter  and  snatches  the  morsels  as  it  emerges 
and  before  it  has  had  time  to  open  its  eyes. 
Tliey  are  among  the  most  diflicult  ducks  to 
shoot,  owing  to  their  shyness  and  swift,  irregu- 

lar flight.  The  nest  is  built  on  the  ground,  often 
far  from  water  and  usually  of  leaves  lined  with 
down.  The  eggs  numlnrr  eight  or  10,  are  pure 
ivory  white  and  about  two  inches  long  !)y  nearly 
one  and  one-half  in  diameter.  The  European 
widgeon  (3f.  pcnelopc)  is  rather  smaller,  and 
not  uncommon  all  along  the  Atlantic  Coast  of 
the  United  States,  as  well  as  on  the  Pacific.  It 
differs  chiefly  in  having  the  head  and  neck  red- 

dish brown  or  cinnamon,  the  top  of  the  head 
cream-colored.  Consult  Grinnell,  ̂ American 
Duck  Shooting>   (New  York  1902). 

WIDNES,  England,  a  manufacturing  town 
in  Lancashire,  on  the  Mersey,  opposite  Run- 

corn, 13  miles  east-southeast  of  Liverpool. 
There  are  extensive  chemical,  alkali  and  soda 
works;  soap,  candle,  grease  and  manure  works; 
copper-smelting  works  and  rolling-mills,  and 
iron-foundries.  The  town  has  a  considerable 
carrying  trade,  which  has  been  further  devel- 

oped by  the  construction  of  large  docks  in  1866^ 
extended  in  1884.    Pop.  30,000. 

WIDNMANN,  vurn-miin.  Max,  German 
sculptor:  b.  Kichstatt.  Bavaria.  13  Oct.  1812;  d. 
Munich,  Bavaria,  3  March  18*)5.  He  was  edu- 

cated at  Munich  and  at  Rome,  executing  while 

at  the  latter  city  his  •Shield  of  Hercules,**  ccm- 
sidered  one  of  his  masterpieces,  and  in  1849  be- 

came pr()te>M)r  of  M'ulpture  at  the  Academy  of 
Art  at  Munich.  Several  of  the  public  monu- 

ments in  that  city  are  by  him,  but  his  l>est  work 
is  consideied  to  be  slu)\%n  in  his  tm>ts  and  stat- 

uettes, which,  however,  are  fewer  in  numlier. 
His  statues  inchule  those  of  Orlando  de  Lasso 

(1848) ;  Schiller  J 1863) ;  Goethe  0808) ;  Castor 
and  Pollux  (1877).  Specimens  of  his  work- 

manship are  to  be  found  at  Baroberg,  Ratisl)on, 
Wiirzburg  and  other  cities. 

WIDOW,  one  who  has  lost  her  husband  by 
death  and  remains  ininiarrie<l.  A  ''grass-widow* 
is  a  divorced  woman.  Among  the  ancients  was 
practised  a  form  of  funeral  sacrifice,  in  which 
the  widow  was  slain  or  induced  to  commit  sui- 

cide so  that  she  might  }>e  buried  with  her  htis- 
liand  and  accomiKtny  him  to  the  world  of  spir. 
its.  This  practice  is  mentioned  as  existing 

among  the  (trrek«^  by  b'uripides  and  i*ausanins, 
and  from  Ca-sar  it  may  be  inferred  that  it  ex- 

isted also  in  Gaul.     W  iduw  sacrihce  is  still  the 

custom  in  some  African  tribes;  traces  of  it  may 
be  found  in  China;  it  lingered  till  late  in  the 
first  half  of  the  19th  century  in  Fiji,  and  though 
abolished  by  law  in  British  India  in  1829.  was 
not  wholly  stamped  out  until  late  in  the  19th century. 

WIDOW  BEDOTT  (W?-d6t')  PAPERS. The,  a  collection  of  broadlv  humorous  sketches 
by  Frances  Miriam  Whitcncr,  which  appeared 

first  in  Neal's  Saturday  Gazette  of  Philadelphia, 
aliout  1847,  and  in  t)ook  form  in  1855.  Thev 
were  extremely  popular  in  thiir  day  and  are  still 
read  and  quoted  from,  though  they  have  been 
followed  by  many  works  in  a  similar  vein. 

WIDOW-BIRD.    Sec  WiiYDAH-BiRa 

WIELAND,  ve'lant  Christoph  Martin. German  author:  b.  in  the  Swaliian  villaffc  of 
Oberholzheim,  near  Bilierach,  5  Sept.  1733;  d. 
Weimar,  20  fan.  1813.  The  son  of  a  country 
clerg>'man,  after  thorough  preparation,  he  went 
in  1750  to  the  University  of  Tiibingen  to  stud)* 
law,  but  most  of  his  time  was  devoted  to  belUs' 
Icttrcs.  In  1751  appeared  his  ̂ Zwulf  Moral. 
ische  Briefe,'  which  met  with  very  fa\orable 
reception.  He  also  wrote  at  this  time  the  di- 
dacuc  poem,  ̂ Anti  Ovid.*  In  1752  he  went  to 
Zurich  as  a  literary  companion  to  J.  J.  Bodmer 
(q.v.).  Inspired  by  the  deeds  of  Frederick  the 
Great  to  write  a  poem  exliibiting  the  ideal  of 
a  hero,  he  chose  the  story  of  Cyrus.  The  hrst 
five  cantos  appeared  in  1759,  but  the  poem  re- 

mained unfinished.  About  this  time  he  pab- 
lished  ̂ Araspes  and  Paiithca,^  an  episode  tron 
the  *Cyropa!dia*  of  Xcnophon.  After  a  brief 
residence  he  left  Bodmer's  house,  became  a 
tutor,  and  in  1760  returned  to  Biherach.  In 
1762  he  went  to  Uve  with  Count  Stadion.  an  ac» 
complished  scholar,  but  a  thorough  man  of  the 
world,  averse  to  all  religious  enthusiasm.  Wie- 
land  had  been  prone  to  religious  mysticism ;  but 
the  gay  pleasure-seeking  life  of  the  society  with 
which  he  now  came  in  contact,  and  the  scepti- 

cal iind  cynical  kind  of  literature  now  most  at 
his  command,  produced  an  entire  change  of 
sentiment.  The  first  indication  of  this  new 

philosophy  of  life  appears  in  the  tak  of  ̂ Na- 
dine.'  which  he  styles  a  composition  in  Prior's 
manner.  This  was  followed  in  1764  by  ̂ Die 
.\bcnicucr  des  I>on  Sylvio  de  Rosalva*  (•The 
Adventures  of  I>on  Sylvio  de  Kosalva*),  a 
work  for  which  I  Km  C}"i^ot<^'  serves  as  modd. 
In  1766-67  appeared  his  *Agathon,*  which  es- 

tablished his  reputation.  The  ̂ Musarion* 
(1768),  a  production  distinguished  for  grace, 
ease  and  harmony,  advocates  a  rational  unit) 
of  the  sensual  and  spiritual.  In  177U  he  wrote 

<nie  Grazien>  (*The  (JracesM;  and  the  «New 
Amadis*  in  1771,  a  poem  which  celebrates  the 
triumph  of  intellectual  over  mere  physical 
beauty.  In  1769  he  was  appointed  proftu^ 
primarius  of  philosophv  at  the  Uni\-ersity  of 
Erfurt.  In  his  <Verklagter  Amor»  (^Cnpid 
Accused*)  he  defended  amatory  poetry: 
and  in  the  *I)iaIogen  des  Diogenes  von  Sinppe* 
(1770)  gave  a  general  vindication  of  his  phflo- 
sc'phical  views.  In  1772  he  was  in\'ited  to 
Weimar  by  the  Duchess;  Anna  Amalia  as  tutor 
t(»  b(  r  two  sons.  Turning  his  attention  to 

dramatic  poetry,  he  wrote  the  *Wahl  des  Hef* 
cules*    (*Choice  of   Hercules*),  and  the  *AI- 
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ceste.*   He  also  edited  the  ̂ Deutscher  Mercur,> 
a  monthly,   which  he  conducted   till  near  the 
close    of    his    life.    His    views,    as    exhibited 
therein,  however,  showed  so  much  of  the  nar- 

row   conventional    spirit   of    French    criticism, 
that  he  was  attacked  by  Goethe  in  the  satire 

^Gotter,  Helden  und  Wieland^  (^Gods,  Heroes 
and  Wieland^.    This  Wieland  answered  with 
great  good  nature,  recommending  it  to  all.  who 
were    fond  of   wit   and   sarcastn.    Goethe  and 
Herder  were  soon  drawn  to  Weimar,  where  the 
Duchess  Anna  Amalia  formed  a  circle  of  talent 
and  genius,  later  also  joined  by  Schiller.    In 
1774  appeared  the  ̂ Geschichte  der  Abderiten,^ 
in  which  Wieland  sought  with  an  engaging  wit 
to     correct    the    provincialism    of    his    time. 
^Oberon^   (1780),  a  romantic  epic,  is  the  most 
finished  of  his  works.    Wieland  also  prepared 
translations  of  Horace,  Lucian  and  the   'Let- 

ters*   of  Cicero.    His  translations  of   Shakes- 
peare   (1762-66),   made  the   English   poet   *an 

open   book    for   Germans.®    He   superintended 
(1794-1802)    an    edition    of    his    <Works>    in 
45    volumes.      These    were     also     edited     by 
Gruber     (1818-28    and     1867-75),    and     there 
arc    many    editions    of    selections,    some    of 
which    have     been     translated     into     English. 

Wieland's  place  in  literature  in  a  sense  falls 
within    the    group    headed    by    Goethe,    Schil- 

ler and  Lessing;  not  so  stellar  as  these,  he  was 
>ci  singularly  attuned  to  his  time.    A  veritable 
German   Voltaire,   his   influence,   exerted  espe- 

cially  through    the    ̂ Deutscher   Mercur,*    was 
immense.    Of  facile  and  incessant  wit,  no  other 
writer  had  more  to  do  with  shaping  the  Ger- 

man language  to  elegant  expression.    This  ex- 
plains the  delight  with  which  the  work  of  Wie- 

land   was    met    in    his    day.     Consult    Locbell, 

*  Entwickelung  der  Deutschen  Poesic*  (1858); 
Ranke,  <Zur  Beurtheilung  Wiclands>  (1885); 
i^irzel,  ̂ Wieland's  Beziehungen  zu  den 
deutscher  Romantikern' ;  Lenz,  W..  <  Wieland's 
V^'erhaltniss  zu  Spenser,  Pope,  und  Swift ^ ;  and 
G ruber's  biography,  with  his  editions. 

WIENER,    ve'ncr,    Leo,    Jewish-American 
Author:    b.    Russia,    26    July    1862.      He    was 
educated  at  the  gymnasia  m^ Minsk  and  War- 
5^^w,  at  the  University  of  Warsaw  and  the  Poly- 
^C'chnic  of  Berlin.    From  the  latter  city  he  went 
^cj  New  Orleans,  worked  in  a  cotton  factory, 
^rid  later  sold  fruit  in  Kansas  City,  Mo.    He 
^Hen  obtained  a  position  as  teacher  in  Odessa, 
^lo.,  and  afterward  a  professorship  in  the  Uni- 

versity of  Missouri,  and  was  next  appointed  to 
^is  present  position   as   assistant  professor  of 
Slavonic  languages  at  Harvard.    He  contributed 

^any  etymologies  to  XVebstcr's  New  Interna- 
tional Dictionary,  but  his  greatest  editorial  pro- 

duction is  the  24-volume  compilation  of  Count 

"Tolstoy's  works.    Among  his  other  publications are  < History  of  Yiddish  Literature  in  the  19th 
Century* ;  < Anthology  of  Russian  Literature* ; 
*  Slavic  Anthology*;  and  ̂ An  Interpretation  of 
the  Russian  People*  (1915) ;  he  has  also  edited 
Hosenf  eld's  *  Songs  from  the  Ghetto.* 

WIENER-NEUSTADT,  ve'ner-noi'stat. 
-\u  stria.    See  Neustadt. 

WIERTZ,  verts,  Anton  Joseph,  Belgian 
r-ainter:  b.  Dinant,  22  Feb.  1806;  d.  Brussels,  18 
June   1865.    He    studied   art  in    the   Antwerp 

Academy,  where  he  gained,  in  1832,  a  prize 
which  enabled  him  to  continue  his  studies  in 
Rome.  On  his  return  to  Belgium  he  lived  at 
Liege  for  a  time,  and  from  1848  at  Brussels, 
where  the  Belgian  government  erected  a  large 
studio  for  him  in  1850.  Wiertz  was  a  painter 
of  great,  though  eccentric,  genius,  with  a 
strange  predilection  for  horrible  and  fantastic 
subjects,  and  invented  a  method  of  painting, 
called  by  himself  pdnture  mate,  in  which  the 
characteristics  of  fresco  and  oil  painting  are 
combined.  His  principal  pictures  are  *  Greeks 
and  Trojans  contending  for  the  Body  of  Patro- 

clus* ;  /The  Flight  into  Egypt* ;  < Death  of 
Dionysius*;  *The  Triumph  of  Christ*  (1848), 
his  masterpiece;  ̂ The  Things  of  To-day  in  the 
Eyes  of  the  Men  of  the  Future* ;  ̂The  Beacon 
of  Golgotha* ;  *The  Last  Cannon* ;  ̂Napoleon 
in  Hell* ;  *A  Second  after  Death.*  He  did  not 
sell  any  of  his  chief  paintings,  which  he  be- 

queathed to  the  state,  but  supported  himself  by 
painting  portraits.  His  Brussels  studio,  fitted  up 
after  his  death  as  the  Musce  Wiertz,  contains 

his  large  pictures.  He  wrote  ̂ Elo^e  de  Rubens* 
(1840)  ;  and  *Caractcrcs  Constitutifs  de  la  Pein- 
ture  Flamandc*  (1863).  Consult  Labarre,  <An- 
toine  Wiertz*   (1866). 

WIESBADEN,  ves'ba-den,  Prussia.  (I)  A 
town  in  the  province  of  Hesse-Nassau,  capital 
of  the  government  of  Wiesbaden,  and  formerly 
ciipital  of  the  Duchy  of  Nassau,  beautifully  sit- 

uated among  vineyards  and  orchards  on  the 
southern  slopes  of  the  Taunus  range,  about 
three  miles  north  of  the  Rhone  and  20  miles 
west  of  Frankfort.  For  many  years  it  attracted 
about  80,000  visitors  from  all  parts  of  Europe 
by  its  baths.  Among  notable  buildings  are  the 
rtjyal  palace,  the  ducal  palace,  the  town-house, 
the  government  buildings,  the  courthouse,  the 
museum  and  picture-gallery,  the  library  (100,000 
vols.),  the  royal  court  theatre,  the  Trinkhalle, 
and  the  Kurhaus,  consisting  chiefly  ot  a  large 
and  splendid  saloon,  forming  the  east  side  of  a 
square,  while  the  north  and  south  sides  are  lined 
bj'  colonnades,  filled  with  gay  shops,  and  uniting 
a  promenade  and  a  bazaar.  The  springs,  all  of 
which  except  one  arc  alkaline  and  among  the 
most  powerful  of  their  class,  arc  very  numerous, 

and  have  temperatures  veiling  from  100®  to 
153**  F.  The  springs  of  Wiesbaden  are  spoken 
of  by  Pliny  as  the  *  Pontes  Mattiaci,**  and  on 
the  Heidenbcrg,  north  of  the  town,  traces  of  a 
Roman  fortress  were  discovered  in  1838,  which 
seems  to  have  been  connected  with  the  town  by 

a  wall,  the  Heidenmauer  (^heathen's  walP), 
in  the  ruins  of  which  votive  tablets  and  inscrip- 

tions have  been  discovered.  Pop.  90,000.  (2) 
The  government  of  Wiesbaden  comprises  al- 

most the  whole  of  the  former  Duchy  of  Nas- 
sau, most  of  the  territory  which  belonged  to 

the  city  of  Frankfort,  etc.  Area,  2,108  square 
miles;  pop.  about  1,200,(XX). 

WIFE.    See  Husband  and  Wife. 

WIG,  an  artificial  hair  covering  for  the  head 
to  conceal  baldness,  or  to  alter  the  appearance. 
They  are  usually  made  of  human  hair  woven 
into  a  cap  that  fits  the  head  tightly.  Those 
worn  for  baldness  are  politely  termed  toupees. 
The  use  of  wigs  is  traced  bade  to  the  ancients. 
They  were  used  especially  hy  the  women.  The 
fashion  is  said  to  have  been  copied  by  the  Greek 
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hMlics  from  those  of  l''p>'Pt.  Under  the  Roman emperors  it  lurame  common  even  for  men  to 
wear  wi^s.  and  several  of  the  emperors  them- 
scl\»s  !!Si  d  this  ornament.  In  the  latter  half 
of  the  16ih  century  the  fashion  t)ecame  much  in 
vofnie  in  France,  Italy  and  Kn^s^land.  In  1560 
no  ladv  appeared  at  the  French  court  without 
a  Monde  wif?.  I-ouis  XIII  set  the  fashion,  wear- 

ing a  wi^  of  lonp  curls,  hein^  himself  hald. 
The  courtiers  naturally  followed.  Louis  XIV 
was  at  first  averse  to  wifi^s;  but  in  the  latter 
part  of  his  rei|;rn,  when  he  t)e^n  to  lose  his 
own  hair,  he  reintro<luced  the  fashion,  which 
went  to  a  greater  extreme  than  ever.  About 
1660  they  l>eg:an  to  be  worn  !»y  the  clergy,  who 
had  at  first  shown  themselves  hostile  to  the 
practice.  The  practice  of  powdering  these  wigs 
was  adopted  alK>ut  the  year  1700.  About  1720 
the  grc:it  wig  began  to  give  place  to  the  queue, 
which  remained  the  fashion  till  early  in  the  19th 
century.  Modern  refinement  has  aliolished  the 
wig  as  an  ornament  except  in  (ireat  Britain  for 
the  lord-chancellor,  judges  and  barristers.  They 
are  still  worn  by  actors  and  actresses  as  a 
part  of  the  make-up  or  dress  suitable  to  a  par- 

ticular character. 

WIGAN,  England,  a  town  of  Lancashire, 
on  the  Douglas,  21  miles  northeast  of  Liver* 
pool.  Wigan  stands  in  the  centre  of  an  exten- 

sive coal  held,  and  its  manufactures,  which  are 
important,  c<insist  chiefly  of  calicoes,  fustians 
and  other  cotton  goods,  linens,  checks,  cotton 
twist,  etc.,  besides  iron  foundries,  iron  forges, 
railway  car  works,  iron  rolling  mills,  large 
breweries,  chemical  works  and  corn  and  paper 
mills.  It  has  a  Mining  and  Technical  College. 
Pop.  90.000. 

WIGGIN,  wig'in  Kate  Doufflas  Smith, American  author:  b.  Philadelphia,  Fa.,  28  Sept. 
1859.  She  was  educated  at  Abl>oit  Academy, 
Andover,  Mass.,  and  in  1876  went  to  California, 
where  she  iitudicd  the  kindergarten  system  in 
Los  Angfles,  and  later  at  San  Francisco  organ- 

ized the  fir>l  free  kindergarten  in  the  West.  In 
1880  she  was  married  to  S.  B.  Wiggin,  a  law- 

yer (d.  188'>),  and  removed  to  New  York.  In 
1895  Mrs.  Wiggin  was  married  to  George  C. 
Kiggs.  In  VAX)  Howdoin  College  gave  her  the 
Liit.l).  degree.  She  published,  with  her  sister, 

.\<»ra  A.  Smith.  U^'roebel's  Gifts*  (1895) ;  *Kin. 
d<  rgarten  Principles  and  Practice*  ( 18%)),  etc. 
lUr  other  works,  sc\eral  of  which  have  attained 
great  fax  or  in  this  country  and  Fngland.  in- 

clude <The  Birds  Christmas  Carol*  (1888); 
*The  Stoiv  of  I^at.sy'  (188';);  'A  Cathedral 

Courtship**  (ISO.^);  ̂ Mann  Li.sa*  (189(»); 
'Peru  lope's  Progress*  (18*>8)  ;  <  Penelope's  Kx- 
I'<  riencf  in  Ireland*  (PH)1 )  ;  *l)iary  of  a  Goose- 
lL;iil*  iVK)2)  \  *Krbeeca  of  Sunnvbrook  Farm* 
(PX13);  <New  (Thronicles  of  Rebecca*  (1907); 
'Susanna  and  Snr'  (1*XK))  ;  'Mother  Carey's 
Chickens*    (PMl;  dramatized  1915),  etc. 

WIGGINS.  Benjamin  Lawton,  educator: 
b.  Sand  Kidirf,  S.  C..  11  Srpt.  1861  ;  d.  Sewamc, 
Tenn  .  l*Ml»).  His  education  was  received  at  the 
rnixrrsiiy  <•(  the  South  from  which  he  was 
graduated  in  lS8r).  He  afterward  (1883-^) 

pursurd  graduate  work  at  Johns  Hopkins  l*ni- \irsity.  In  1S82  hv  rctunieil  to  the  l^ii\erNiiy 
of  the  South  as  professor  of  (.Jreek.  which  pc>si- 
tion  he  held  until   his  death,   with  the  added 

duties  (after  1893)  of  \'ice-chancellor  or  pre«i- 
dent.  Under  his  supervision  the  University  rf 
the  South  became  one  of  the  leading  institutions 
Ml  the  Southern  States. 

WIGGINS,    (John)    Carleton,    American 
artist:  b.  Turners.  N.  Y.,  4  March  1848.  He 
studied  at  the  National  Academy  of  Dcsiini  in 
\ew^  York  and  under  George  Inness  and 
H.  Ciirmiencke  and  later  in  Paris.  He  first  ex- 

hibited at  the  National  Academy  in  1870.  and 
at  the  Paris  Salon  in  1881.  He  painted  land- 

scapes, and  was  especially  successful  in  hi» 
paintings  of  cows.  He  was  elected  to  the 
National  Academy  in  1906.  His  works  are 
well  represented  in  lioth  public  and  private  col- 

lections. Among  them  are  <A  HoUtein  BulP 
(Metropolitan  Museum  of  Art,  New  York); 
'Morning  on  the  Hills*  (Brookl>'n  Museum) ; 
*Octol)ei^  (Corcoran  Art  Galler>',  Washing- 

ton);  'Lake  and  Mountains*  (Chicago  .-Xrt 
Institute) ;  'Eveninfj:  after  a  Shower'  (Na- 

tional Gallery,  Washington)  ;  'The  Wanderers* 
(Hamilton  Club,  Brooklyn);  'Ploughins  in 
France*;  *PlouKh  Horse*  (Lotus  Club,  \cw 
York);  'After  Wind  — Rain,*  etc. 

WIGGINS,  Guy  Carleton,   American  ar- 
tist, son  of  (J.)  C.  \Viggins  (q.v.)  :  b.  Brooklvn. 

N.   Y.,  23   Feb.    1883.    He   studied   under  his 
father  and  at  the  Pol>technic  Institute,  Brook- 

lyn, and  the  National  Academy  of  Design,  New 
York.  He  is  notably  successful  in  his  portra>al 
of  scenes  in  New  York,  and  is  also  known  for 
his  landscapes.    AmouK  his  works  are  *  Metro- 

politan Tower*    (Metropolitan   Museum.   New 
York);   'Columbus  Circle,  Winter*    (Natiooai 
Gallery,  WashiuKton) ;  'Berkshire  Hills,  Junr' 
(Brooklyn  Miiseum),  etc.     He  was  made  asso- 

ciate of  the  National  Academy  in  1916. 

WIGGINS,  Joseph,  English  sea  capuin 
and  explorer:  b.  Norwich.  3  Sept.  1812;  d. 
Harrogate.  13  Sept.  l')0.*».  He  was  apprenticed 
to  his  uncle,  a  shipowner,  at  the  age  <rf  14 
and  at  21  rose  to  be  master  of  a  ̂lip.  He 
afterward  became  owner  of  several  carfpo 
vessels  and  developed  a  keen  interest  in  the 
project  of  developing  a  trade  route  belvccn 
the  countries  of  nortnern  Europe  and  Stbcria 
by  means  of  the  Northeast  Passage  through 
the  Arctic  seas.  His  first  voyages,  in  18/4. 
1875.  1876  and  1886-87  were  less  successful  for 
the  actual  car^o  delivery  than  for  their  awak* 
eninf?  of  interest  in  the  matter  and  for  his  bril- 

liant achievements  as  a  navigator,  demonstrat- 
ing' the  possibility  of  taking  ships  far  bej'ond 

any  point  hitherto  reached.  In  1887  he  ivlc<l 
up  the  Yenisei  River  to  Yeniseisk.  Hi*  fif** 
notaltle  achievement  in  the  delivery  of  a  cari:o 
was  that  of  a  shipment  of  rails  for  the  Trans* 
Sit>erian  Railway,  in  1893,  for  which  feat  ̂  
was  honored  by  the  tsar.  He  made  anoCkr 
successful  visit  to  Yeniseisk  in  1895.  He  was 
selected  to  take  charKe  of  a  relief  expcdiiioB 
into  Siberia  at  the  time  of  the  famine  in  1^ 
but  died  while  preparations  were  under  wiT- 
He  received  in  18^  the  ̂ furchison  Meihl  of 
tiie  Royal  (ieoKraphical  Society.  Considl  Jabv 
^nn.  If..  M.ife  and  Voyages  of  Joseph  ̂ €' 
vrr.-^*    (Umdon   V)07). 

WIGGLESWORTH,  wTg'U-wMh.  16- 
chael,  .\merican  Puritan  clergyman:  h.  Yodt* 
.^hire.  P:ngland,  1631;  d.  Maiden,  Mass..  10  j«^' 

I 
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1705.  In  1658  he  was  brought  to  Charlcstown, 
Mass.,  by  his  father  and  accompanied  him  in 
the  same  year  to  New  Haven,  Conn.  He  was 
graduated  from  Harvard  in  1651,  subsequently 
becoming  a  tutor  there.  He  then  studied  theol- 

ogy and  was  settled  as  pastor  of  the  Church  of 
Maiden  in  1656.  He  was  accounted  skilful  in 
medicine,  and  was  offered  the  presidency  of 
Harvard  in  1684,  but  on  account  of  ill  health 
declined  the  honor.  His  best-known  work, 
*The  Day  of  Doom^  (1662),  was  a  popular 
poem  in  New  Ejigland  for  a  long  period.  Two 
editions  were  printed  in  England  and  the  sixth 
edition  in  New  England  appeared  in  1715.  The 
savage  Calvinism  of  the  poem  is  unsurpassed  in 

literature  save  perhaps  in  Jonathan  Edwards' 
sermon,  *  Sinners  in  the  Hands  of  an  Angry 
God,^  but  the  work  contains  not  a  little  dramatic 
force  and  here  and  there  passages  of  dignity 

and  beauty.  He  also  wrote  ̂   God's  Controversy 
with  New  England^  and  ̂ Meat  out  of  the 
Eater, >  in  verse;  and  ̂ A  Discourse  on  Eter- 

nity.* Consult  Tyler's  *  History  of  American 
Literature^  (1878) ;  and  Dean,  < Memoir  of 
Michael  Wigglesworth>   (1863;  new  ed.,  1871). 
WIGHT,  wit,  Orlando  Williams,  American 

physician  and  translator:  b.  Centreville,  N.  Y., 
19  Feb.  1824;  d.  Detroit,  Mich.,  19  Oct.  1888. 
He  was  educated  at  the  Rochester  Collegiate 
Institute,  removed  to  New  York  in  1847,  studied 
theology  and  was  ordained  to  the  Universalist 
ministry.  He  subsequently  studied  medicine, 
being  graduated  from  the  Long  Island  College 
Hospital  in  1865.  He  engaged  as  a  medical  prac- 

titioner in  Wisconsin,  and  was  appointed  State 
geologist  and  surgeon-general  in  1874.  He  was 
health  commissioner  of  Milwaukee  in  1878-80, 
and  health  officer  of  Detroit  in  1882-88.  He  was 
a  noted  translator  and  throughout  his  life  de- 

voted a  large  share  of  his  time  to  literary  work. 
He  wrote  *  Maxims  of  Public  Health>  (1884); 
*  Peoples  and  Countries  Visited  \  (1888),  etc. 
His  translations  include  *  History  of  Modern 
Philosophy,  >  with  F.  W.  Ricord  (1852);  <  Lives 
and  Letters  of  Ab^lard  and  Heloise^  (new  ed., 
1861) ;  Martin's  *  History  of  France,^  with  Mary 
L.  Booth  (1863),  etc.  He  also  edited  ̂ Standard 
French  Qassics^  (14  vols.,  1858-60);  <The 
Household  Library >  (18  vols.,  1859,  et  seq.), 
etc. 

WIGHT,  Peter  Bonnett,  American  archi- 
tect :  b.  New  York,  1  Aug.  1838.  He  was  grad- 

uated from  the  College  of  the  City  of  New  York 
in  1855,  practised  as  an  architect  in  New  York 
in  1861-71,  and  since  1871  in  Chicago.  He  has 
been  secretary  of  the  Illinois  State  board  of 
architects  since  1897,  was  elected  to  the  Amer- 

ican Institute  of  Architects  in  1866,  and  from 
1900  to  1905  was  secretary  of  the  Municipal  Art 
League  of  Chicago. 

WIGHT,  Isle  of,  England,  off  the  south 
coast,  in  the  county  and  opposite  to  the  main- 

land portion  of  Hants,  is  separated  from  the 
mainland  by  the  roadstead  or  channel  of  Spit- 
head  on  the  east,  and  by  the  Solent  or  continu- 

ation of  this  on  the  west.  It  is  about  23  miles 
in  length  from  east  to  west,  by  15  miles  broad; 
circuit  about  70  miles;  area,  146  square  miles. 
The  land  is  rolling,  affording  agreeable  scenery; 
the  air  is  remarkably  healthful.  Only  a  small 
portion  of  the  surface  is  waste.  The  downs, 
which  cross  the  island  from  east  to  west  ana 

form  excellent  sheep-walks,  separate  it  into  two 
districts^  which  in  their  general  character  con- 

trast with  each  other,  the  soil  on  the  north 
side  being  generally  a  stiff,  cold  clav,  and  on  the 
south  side  a  fertile  sandy  loam.  On  the  prom- 

ontory that  forms  the  western  extremity  of  the 
island  are  three  notable  chalk  cliffs  locally  called 
the  ̂ Needles.®  Celtic  tumuli  occur  on  a  num- 

ber of  the  chalk  downs,  and  there  are  mono- 
liths of  geologic  interest.  Excellent  cement  is 

manufactured  at  the  works  on  the  west  side  of 
the  Medina,  and  largely  exported.  The  chief 
imports  are  cattle,  coal,  timber  and  building 
material.  The  island  is  well  defended,  being 
protected  on  the  east  side  by  Sandown  Fort, 
Bembridge  Fort  and  Battery,  and  by  other  forts 
which  lie  between  the  island  and  the  mainland. 
The  western  approach  is  guarded  by  Hurst 
Castle  and  other  forts.  The  chief  towns  are 
Newport  (the  capital),  Ryde,  Cowes,  Vcntnor, 
Brachng,  Yarmouth  and  the  fashionable  health 
resorts  of  Sandown  and  Shanklin  on  the  soudi- 
east  coast.  Osborne,  near  Cowes,  was  a  resi- 

dence of  Queen  Victoria,  and  with  its  beautiful 
grounds  is  now  a  national  memorial,  the  gift 
of  Edward  VH.  Its  most  recent  use  is  as  a 
college  for  naval  cadets.  Among  the  antiqui- 

ties of  the  Isle  of  Wight  the  most  inter- 
esting is  Carisbrooke  Castle,  whidi  stands  a 

little  southwest  of  Newport,  and  consists 
of  extensive*  and  well-preserved  picturesque 
ruins.  It  has  many  historical  associations :  it  is 
supposed  to  have  originally  been  a  fortress  of 
the  Britons,  was  afterward  repaired  and  en- 

larged by  the  Romans,  was  considerably 
strengthened  under  Cerdic,  who  founded  the 
kingdom  of  Wcssex,  and  rebuilt  in  the  reipi  of 
Henry  I.  During  the  Parliamentary  War  it  be- 

came the  asylum  of  King  Charles  I  on  his  es- 
cape from  Hampton  Court,  and  afterward  his 

prison.  Another  interesting  remain  is  Quarr 
Abbey,  about  two  and  one-half  miles  from 
Ryde.  which  was  built  in  1132,  and  is  now  a 

farmnouse.  Pop.  90fiO0.  Consult  Thomas's 
<lsle  of  Wight>  (Boston  1912). 

WIGMORE,  John  Henry,  American  law- 
yer and  university  dean:  b.  San  Francisco,  4 

March  1863.  He  studied  law  at  Harvard  and 
practised  at  Boston  from  1887-89.  For  three 
years  following,  he  was  professor  of  Anglo- 
American  law  at  Keio  University,  Tokyo,  Japan. 
He  has  since  been  connected  with  Northwestern 
University,  first  in  the  capacity  of  professor  of 
law,  and  subsequently,  since  1901,  as  dean  of  the 
faculty  of  law.  His  published  works  include 
^Digest  of  the  Decisions  of  the  Massachusetts 
Railroad  Commission'  (1888)  ;  ̂The  Australian 
Ballot  System*  (1889)  ;  <Notes  on  Land  Tenure 
and  Local  Institutions  in  Old  Japan'  (1890); 
^Materials  for  the  Study  of  Private  Law  in 
Old  Japan'  (1892)  ;  ̂ Treatise  on  Evidence' 
(4  vols.,  1904-05)  ;  ̂Pocket  Code  of  Evidence' 
(1909);  ̂ Principles  of  Judicial  Proof  (1913). 
He  is  also  editor  of  ̂ Greenleaf  on  E^dence' 
(16th  ed.  1899) ;  ̂ Compiled  Examinations 
in  Law'  (19(X));  ̂ Cases  on  Torts'  (2  vols. 
1911)  ;  <Cases  on  Evidence'  (1913),  and  coed- 
itor  of  ̂ Select  Essays  in  Anglo-American  Legal 
History'  (1907) ;  ̂ Evolution  of  Law  Series' 
(1915).  Mr.  Wigmore  was  president  of  the 
American  Institute  of  Criminal  Law  and  Crim- 

inology'   (1909-10),  and  in  1916  received  the 
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commission  o£  major  un  tlic  siaiT  of  the  Jiulgc- 
Advocate-GiiuTal  of  the  United  States,  \mi\g 
promoted  commandinf?  lifutenant-cohincl  in 

1918.  In  F'chruary  1917  he  was  appointed  a memlicr  of  the  United  States  High  Commission. 

WIGTOWN,  or  WIGTON.  county  form- 
ing the  southwest  corner  of  Scotland;  t>ounded 

west  by  the  North  Channel,  north  by  Ayrshire, 
cast  by  the  Stewartry  of  Kirkcudbright  and  the 
Solvay  Firth,  and  south  by  the  Irish  Sea.  The 
extent  from  east  to  west  is  about  33  miles,  from 
north  to  south  aUmt  J6  miles;  area.  485V^  square 
miles,  of  which  about  46  per  cent  is  arable.  This 
county  which  constitutes  West  Galloway  was 
formed  al>out  1341.  It  lies  between  lat.  54*  38* 
and  55**  4'  N..  and  long.  4-  16'  and  5'  6'  W. 
Wigtown  is  somewhat  irregular  in  form,  being 
deeply  intersected  liy  two  arms  of  the  sea,  one 
of  which,  Loch  Ryan,  a  long  narrow  inlet, 
stretches  south  from  the  northwest  comer  for 
nine  miles  into  the  county,  while  Luce  Bay  on 
the  south  makes  a  wide  indentation  18  miles 
long  with  an  average  width  of  12  miles,  the 
hi  ads  of  the  inlet  and  bay  being  only  six  miles 
apart.  The  western  part  of  Wigtown,  known 
as  the  •Rhins  of  Galloway,*  thus  forms  a  pe- 

ninsula whose  length  north  to  south  is  28  miles, 
and  breadth  one  and  one-half  to  six  miles;  its 
northern  extremity  is  Cursewall  Point,  and  its 
southern  the  Mull  of  Galloway,  each  promon- 

tory being  provided  with  a  lighthouse.  The 
southeastern  half  of  Wigtown  is  separated 
from  the  Stewartr>'  of  Kirkcudbright  by  Wig- 

town Bay,  15  miles  long  and  14  wide  at  its 

mouth,  and  between  this  bay  and  Luce  Bay  Wig- town extends  south  in  a  blunt  triangular  form, 
terminating  in  Burn>w  Plead.  Wigtown  is  ir- 

regular in  surface,  but  with  no  eminences  ex- 
ceeding 500  feet.  The  soil  is  varied,  and  except 

a  portion  along  the  sea-shore,  especially'  in  the 
southeastern  part  which  consists  of  a  nch  loam 
—  the  quality  is  inferior.  The  climate  is  mild 
but  moist,  the  rainfall  being  comparatively  great 
There  are  many  dairy  establishtnents.  vVig- 
inwn  contains  three  rivers  of  considerable  size, 
the  Crce,  the  liladnoch  and  the  Luce  —  the  Cree 
and  Hladnoch  l)eing  navigable  for  a  few  miles. 
Small  fresh-water  lochs  arc  numerous.  There 
were  at  an  early  period  many  religious  houses 
in  the  countr\'  and  the  church,  believed  to  be 
the  oldest  in  Scotland,  founded  1>y  Saint  Kinian. 
was  built  near  the  site  the  present  village  ot 
Whithorn.  The  principal  towns  are  Wigtown, 
Newton-Stewart,  Stranraer  and  Whithorn. 
There  is  no  mineral  wealth  and  little  trade  or 
manufacture.     Pop.  32,685. 

WIGWAGGING,  a  s>'stem  of  visual  sig- 
naling by  means  of  hand  flags  and  for  short 

distances  only.  The  color  of  the  flags  depends 
i»n  the  background.  The  flags  used  in  the 
United  States  army  are  18  inches  square  with  a 
I'ine-inch  centre,  while  those  of  the  navy  are 
from  12  to  1.^  inches  square.  The  staffs  arc 
light  and  average  about  24  inches  in  length. 
See  Sir..NALs  and  Sicnalinc. 

WIGWAM,  among  the  American  Indians 
a  lodge,  cabin,  hut  or  tent,  generally  of  a  conical 
shape,  formed  of  bark  mt  mats  laid  over  stakes 
planted  in  the  ground,  and  converging  toward 
the  top.  where  there  is  an  o|>eninK  for  the  r.scape 
of  the  smoke.  The  most  common  form  is  the 

teepee,  which  is  portable,  being  usually  a  frame- 

work uf  roughlv  trimmed  poles,  lashed  together 
with  split  wood,  thongs,  etc,  and  co%'cred  with 
hides,  bark,  matting,  etc.  Those  desiffned  to 
be  more  permanent,  approached  the  log-house  or 
I)ark  shack  in  construction,  and  often  sur- 

rounded an  earth  or  rock  fireplace,  whose  smoke 
was  carried  off  through  a  central  hole  at  the 
top.  The  word  has  also  been  applied  to  a  large 
temporary  structure  for  public  gatherings. 

WILARS  DB  HONBCOURT,  ve-Ur  de 
hon-koor,  French  architect  of  the  13ih  century. 
He  is  one  of  the  earliest  recorded  experimenters 

with  the  perpetual  motion  theor>'.  his  rude  draw- 
ings of  his  plans  lieing  still  preserved  in  his 

sketch  book  at  the  Ecole  dcs  Chartes  at  Paris. 

WILBER,  wH'ber.  Neb.,  village,  county- 
scat  of  Saline  County^  on  the  Big  Blue  River 
and  on  Chicago,  Burhngton  and  Quincy  Rail- 

road, 30  miles  sotithwest  of  Lincoln.  It  is  in 
a  rich  agricultural  region,  in  which  the  chief 
products  arc  wheat  and  corn.  It  has  flour 
mills,  grain  elevators,  machine  shop,  creameries 
and  cigar  factories.  There  are  six  churches,  a 
high  school,  two  newspapers  and  a  county 
courthouse.  The  two  banks  have  a  combined 
capital  of  $100,000. 

WILBBRPORCE,  wH^ber-fors,  Robcn 
Isaac,  linglish  clergyman,  2d  son  of  William 
Wilberforcc  (q.v.)  :  b.  Clapham,  Surrey.  19 
Dec.  1802;  d.  Albano,  Italy.  4  Feb.  1857.  He 
was  graduated  from  Oriel  College,  Oxford,  in 
1823,  and  was  subsequently  chosen  Fellow  of 
his  college,  associating  in  that  capacity  with 
Pusey  and  Newman,  Hurrcll  Froude  and  other 
leaders  of  the  High  Church  party.  In  1830  he 
left  Oxford  to  take  charge  of  a  parish,  and 
became  vicar  in  1840  of  Burton  Agnes,  York- 

shire. He  published  ̂ Qiurch  Courts  and  Dis- 
cipline^ (1843)  ;  *  Lucius,  or  Stories  of  the  Third 

Age'  (1842);  *l)ocirinc  of  the  incarnation* 
(1848);  and  ̂ Doctrine  of  Holy  Baptism' 
(1849),  the  two  last  attracting  great  attention 
by  the  very  positive  doctrines  they  enunciated 

He  also  published  a  *  History*  of  Erastianism' 
(1851);  < Doctrine  of  the  Eucharist'  (1852); 
Mnquiry  into  the  Principles  of  Church  Author- 

ity^ (1854),  etc.  Finding  that  he  could  no 
longer  consistently  hold  his  position  in  the 
Church  of  England,  he  was  rt-ccivcd  into  the 
Roman  Catholic  Church  in  Paris  in  October 
1854. 

WILBERPORCB,  Samuel,  EngUiJi  prelate, 
3d  son  of  William  Wilber force  (q.v.) :  h.  Qap- 
ham.  Surrey,  7  Sept.  1805;  d.  near  Doridnc. 
Surrey,  V)  July  187 J.  He  was  graduated  from 
Oriel  College,  Oxford,  in  1826,  ordained  deacon 
in  1828,  and  appointed  curate  of  Checkendoo, 
Oxfordshire,  the  same  year.  He  was  rector  of 
Hrightstone,  in  thi  Me  of  Wight,  183CMQ,  in 
183'>  becamt-  archdeacon  of  Surrev.  and  tn  IM 
a  canon  of  Westminster.  In  the  last-nancd 
ytar  also  he  became  rector  of  Aherstoke, 
Hampshire.  He  received  the  deancnr  of  West- 

minster in  March  1845,  but  before  the  close  of 
that  vear  was  promoted  to  the  bishopric  of 
\\inchester.  He  was  the  leader  of  the  Hifh 

Church  party,  though  much  opposed  to  ritual- 
ism, and  was  both  witty  and  eloquent  as  well 

:t>  a  skilful  dibati  r  in  the  House  of  Lords.  His 
ri-adiiies^  in  argument  and  his  versatile  qualities 
gained  him  the  title  of  *Soapy  Sam.*    He  po^ 
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iished  ̂ Notebook  of  a  Country  Clergyman > 
(1833);  <Eucharistica  (1839);  <A  History  of 
tfic  Protestant  Episcopal  Church  in  America* 
(1844);  ̂ University  Sermons,*  etc.  Consult 
the  <Life>  by  his  son.  R.  G.  Wilberforce  (1888) ; 
Daniell,  < Bishop  Wilberforce*  (1891). 
WILBERFORCE,  WUliam,  English  ohi- 

lanthropist:  b.  Hull,  Yorkshire,  24  Aug.  1/59; 
d.   London,  29  July  1833.    Educated  at   Cam- 

bridge, he  was  in  1780  elected  member  of  Par- 
liament for  his  native  town;  and  in  1784  was 

returned  both  by  his  former  constituency  and 
by  the  county  of  York.    He  chose  to  represent 
the  latter.    In  1786  he  made  the  acquaintance 
of    Clarkson,   who    gained   his    S3rmpathies    on 
behalf  of  the  agitation  against  the  slave-trade, 
to  which  he  henceforth  devoted  all  his  energies 
in  Parliament  till  the  agitation  proved  success- 

ful.    He  first  called  the  attention  of  the  house 
to  the  subject  in  1787,  and  in  1791  moved  for 
leave  to  bring  in  a  bill  to  prevent  further  im- 

portation of  African  negroes  into  the  British 
colonies.    Year  after  year  he  pressed  this  meas- 

ure, but  was  defeated  till   1807,  when  it  was 
passed  during  the  short  administration  of  Fox. 
Having  secured  the  abolition  of  the  slave-trade 
in  the  British  colonies,  he  addressed  himself  to 
the  task  of  obtaining  emancipation   for  those 
already  reduced  to  or  bom  in  slavery.    In  1812, 
after  having  sat  for  Yorkshire  in  six  Parlia- 

ments, he  withdrew    from   the   representation, 
and  until  1825,  when  he  retired  from  Parlia- 

ment, sat  for  the  borough  of  Bramber.    He  died 
shortly  after  the  government  plan  for  the  total 
abolition  of  slavery  in  the  British  colonies  had 
passed  in  the  House  of  Commons.    His  remains 
were  interred  in  Westminster  Abbey,  and  his 
funeral  was  attended  by  distinguished  men  of 
all  parties.    Wilberforce  was  the  author  of  a 
treatise  entitled  ̂ A  Practical  View  of  the  Pre- 

vailing Religious  Systems  of  Professed  Chris- 
tians in  the  Higher  and  Middle  Classes  con- 

ti-asted  with  Real  Christianitv*    (1797).    Con- 
suk  <Life  of  William  Wilberforce*  by  his  sons 
(1838) ;   his    ̂ Correspondence*    (edited   1840) ; 
and  ̂ Private  Papers  of  William  Wilberforce* 
(edited  1897). 

WILBERFORCE  UNIVERSITY,  an  in- 
stitution for  the  education  of  the  colored  race 

located  at  Wilberforce,  a  suburb  of  Xenia,  Ohio. 
It  was  founded  in  1856  under  the  auspices  of  the 
African  Methodist  Episcopal  Church.  It  in- 

cludes the  Collegiate  Department,  the  Normal 
Department,  the  Payne  Theological  Seminary, 
a  Law  Department,  the  Academic  Department 
and  Music  and  Commercial  departments,  and  a 
Nurses'  Training  School.  Women  are  admitted 
to  an  departments.  The  Collegiate  Department 
offers  two  four  years'  courses,  the  classical  and 
the  scientific  leading  to  the  degrees  of  A.B.  and 
B.S.  The  Theological  Seminary  offers  a  three 
years'  course  and  confers  the  degree  of  B.D.  A practice  school  is  connected  with  the  work  of 
Ac  Normal  Department.  Industrial  training  is 
not  included  in  the  curriculum ;  students,  how- 
c\'er,  care  for  their  own  rooms.  Emphasis  is 
placed  upon  the  development  of  moral  charac- 

ter; there  are  few  rules  for  behavior  and  gov- 
ernment, but  these  are  strictly  enforced.  The 

income  in  1917  and  recent  years  has  been  slight, 
mostly  obtained  from  tuition  fees.  The 
grounds    and    buildings    are    valued    at    over 

$380,000 ;  a  new  dormitory  was  built  in  1900-01 ; 
the  library  contains  nearly  10,000  volumes.  The 
students  numbered  455  and  the  faculty  39  in 1917. 

WILBOUR,  Charlotte  Beebe,  American 
woman-suffrage  worker:  b.  East  Hartford, 
Conn.,  2  March  1833;  d.  New  York,  25  Dec. 
1914.  She  was  educated  at  the  Wilbrs^am 
(Mass.)  Academy,  and  was  married  to  Charles 
£.  WilDOur,  an  Egyptologist,  in  1858.  She  was 
associated  with  Susan  B.  Anthony  and  Eliza- 

beth Cady  Stanton  as  a  worker  for  suffrage 
for  women,  and  became  known  as  a  public 
speaker  of  much  force  and  eloquence.  She  was 
one  of  the  founders  of  the  Sorosis  Qub  in 
New  York  in  1868,  which  in  1869  became  the 

first  incorporated  women's  club  in  the  United 
States.  She  was  president  of  the  club  in  1870- 
75  and  in  1903-07,  then  becoming  honorary 
president.  She  lived  abroad  with  her  husband 
m  187S-1900. 

WILBUR,  wH'ber,  John,  American  preacher of  the  Society  of  Friends:  b.  Hopkinton,  R.  I., 
17  July  1774;  d.  there,  1  May  1856.  He  was  a 
teacher  and  surveyor,  who  was  a  strongly  con- 

servative member  of  the  Society  of  Friends  and 
opposed  innovations  which  he  believed  to  be  at 
variance  with  the  original  doctrine  of  the  so- 

ciety. For  his  alleged  statements  reflecting  on 
J.  J.  Gurney  (q.v.),  the  English  Qusfker,  he  was 
denounced  by  several  members  of  the  Rhode 
Island  yearly  meeting  of  1838.  He  was  sus- 

tained by  a  large  majority  of  his  own  (South 
Kingstown)  monthly  meeting:  but  that  meet^ 
ing  was  dissolved  and  its  members  added  to 
the  Greenwich  meeting,  by  which  he  was  for- 

mally disowned  in  1843.  This  action  was  con- 
firmed by  the  quarterly  meeting  and  the  Rhode 

Island  yearly  meeting.  Wilbur's  adherents  then withdrew  from  the  orthodox  society  in  such 
numbers  as  to  form  an  independent  conservative 
yearly  meeting  whose  members  were  styled 

Wilburites  (q.v.).  Among  Wilbur's  writings, 
largelv  polemical,  was  ̂ A  Narrative  and  Expo- 

sition^ (1845).  His  ̂ Journal  and  (Correspond- 
ence >  appeared  in  1859. 

WILBUR,  Ray  Lyman,  American  physi- 
cian and  university  president :  b.  Boonesboro, 

Iowa,  13  April  1875.  He  was  graduated  at 
Leland  Stanford  Jtmior  University  in  1896  and 
received  the  degree  of  M.D.  at  Cooper  Medical 
College,  San  Francisco,  in  1899,  later  studjring 
at  Frankfort-on-the-Main,  London  and  Mtmich. 
He  was  appointed  to  the  chair  of  medicine  at 
Leland  Stanford  Junior  University  in  1909,  and 
also  filled  the  of&ce  of  dean  from  1911;  since 
1915  he  has  been  president  of  the  university. 
He  was  president  of  the  American  Academy  of 
Medicine  in  1912-13;  was  appointed  chief  of 
the  division  of  conservation  of  the  United 
States  Food  Commission  in  1917;  and  in  1Q17 
also  became  a  member  of  the  California  State 
Council  of  Defense, 

WILBURITES,  a  branch  of  the  Society  of 
Friends,  or  Quakers,  who  adopted  the  principles 
of  Rev.  John  Wilbur  (q.v.),  and  mamtain  an 
independent  yearly  meeting.  Wilbur  became  a 
preacher  of  the  Society  of  Friends,  and  took  a 
strongly  conservative  stand  against  what  he 
regarded  as  innovations  antagonistic  to  the 

original  doctrines  of  the  sode^.  Wilbur's  fol- lowers   in    1918    inchidcd    49    ministers,    47 
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churches,  and  aUiut  4,000  communicants.  See 
Friends,  The  Kfxicious  Society  op. 

WILCOX,    wiricoks,    Cadmus    MarceUus, 
American  soldier:  b.  Wayne  County,  N.  C,  19 
May  1H26;  d.  Washington,  D.  C,  2  Dec  1890. 
He  was  graduated  from  West  Point  in  I94t, 
served  in  the  Mexican  War,  and  in  18bO  was 
promoted  captain.  In  1861  he  resigned  from 
the  army  and  entered  the  service  of  the  Con- 

federacy. He  participated  in  the  first  battle  of 
Bull  Rtm,  was  promoted  brigadier-general  in 
October,  and  in  1863  l)ecame  major-general.  He 
was  engaged  in  the  second  battle  of  Bull  Run, 
at  Fredericksburg,  Chanccllorsville,  Salem 
Heights,  Gettysburg  and  other  important  battles, 
and  was  present  at  the  surrender  at  Appomattox 
courthouse.  He  was  offered  a  conmiission  as 

brigadier-general  in  the  Egyptian  army  after  the 
close  of  the  Civil  War,  but  declined  it.  In 
1886-89  he  was  chief  of  tne  division  of  railroads 
at  the  general  landotlice  in  Washington.  He 
wrote  *  Rifles  and  Rille  Practice'  (1859) ;  trans- 

lation ^Austrian  Infantry  Evolutions  of  the 
Line*  (1860);  and  an  excellent  *  History  of  the 
Mexican  War.'  the  manuscript  of  which  was 
completed  and  published  by  his  niece,  M.  R. 
Wilcox  (1892). 

WILCOX,  Deloi  Franklin,  American 
municipal  government  expert:  b.  Ida,  Mich., 
ZZ  April  \&3.  He  was  graduated  at  the  Uni- 

versity of  Michigan  in  1894  and  took  the  de« 
gree  of  Ph.D  at  Columbia  University  in  1896. 
He  edited  the  Detroit  CiiHc  News  in  1905-07: 
and  in  1907-13  he  was  chief  of  the  bureau  of 
franchises  in  the  first  district  of  the  New  York 
Civil  Service  Commission;  while  in  1914-17  he 
was  deputy  commissioner  of  the  New  York 
department  of  water  supply,  gas  and  elec- 

tricity. He  is  a  recognized  authority  on  munic- 
ipal government  and  has  written  extensively 

on  the  subject.  His  works  include  *The  Study 
of  City  Ciovcmmem*  (1897);  ̂ Ethical  Mar- 

riage* (1900);  *Tlic  American  City>  (19(M); 
*The  (iovernment  of  (treat  American  Cities^ 
(1908);  « Municipal  Franchises'  (2  vols.,  1910- 
11);  Hiriat  Cities  in  America*  (1910);  *Gov- 
ernnicnt  by  all  the  People'    (1912),  etc 

WILCOX,  Ella  Wheeler.  American  poet: 
b.  Johnstown  (Jentre,  Wis.,  1855;  d.  South 
Beach,  Conn.,  30  Oct.  1919.  She  was  edu- 

cated at  the  University  of  Wisconsin  and  in 
1884  began  her  Hterary  career  by  contributing 
to  the  periodical  press,  and  her  work  has  been 
widely  read  and  extensively  reprinted.  ̂   Poems 
of  Passion*  (188.))  ga\e  her  a  national  reputa- 

tion. Her  verse  has  been  widely  published  in 
daily  newspapers.  In  recent  years  she  dealt 
more  and  more  with  subjects  pertaining  to 
the  higher  life,  the  brotherhood  of  man,  faith 
t:i  a  timire  lite,  reincarnation,  etc.  Among 
her  othir  publicationN,  in  verse,  are  ̂   Drops  of 
Water*  (1872);  *Mauriiu-  and  Other  Poems* 
(1S70):  M'wms  of  Pleasure*  (1887);  <The 
Beautiful  Und  oi  Nod>  (1892),  etc.  She 
also  wriite  the  novels.  *Mal  Moulee*  (1885); 
<A  l^ouble  Life*  (1890);  «An  Erring  Woman's 
Lo\c*  (18*)2) ;  'The  Siorv  of  a  Literary  (Career* 
(P04) :  «Pnems  of  Sentiment*  (1906) ;  <Poems 
oi  Progress  and  Nt  w  ThdUkrht  Pastels'  (1910) ; 
^Sailing  Sunnv  Seas'  (1*>11):  Mlistorical 
Mother  Goose'  (1014);  *P<iems  of  Problems* 
(1914);  «Thc  World  and  1*   (1919). 302 

WILCOX,  Marrion,  American  author:  b. 
Augusta,  Ga.,  3  April  1858.  He  was  graduated 
from  Yale  in  1878,  made  special  studies  at  the 
universities  of  Oxford,  Heidelberg,  Jena  and 
Berlin,  and  was  subsequently  admitted  to  the 
New  York  bar.  He  acted  as  instructor  at  Yale 
in  1884-86,  was  associate  editor  of  the  Xrw 
Englander  and  the  Yale  Review,  and  since  1893 
has  been  engaged  in  cditortal  and  other  literary 
work  in  New  York.  In  1902  he  became  noted 
as  an  advocate  of  fair  play  to  Cuba,  defending 
tlic  principle  of  reciprocity  in  the  United  States 

and  urging  concessions  from  the  pohtical  lead- ers and  economic  associations  of  Cuba.  His 
principles  were  approximately  those  embodied 
in  the  treaty  submitted  to  Congress  and  ac- 

cepted in  1903.  In  1906-07  he  visited  South 
America  and  Mexico.  In  1907  and  especially 
in  Mexico,  Brazil  and  Argentina  Mr.  Wilcox 
suggested  the  interchange  o?  professors  between 
the  United  States  and  Latin-American  countries- 

He  has  published  'Real  People*  (1886);  <A 
Short  History  of  the  War  with  Spain'  (1898)  ; 
^Harper's  Historv  of  the  War  in  the  Philip- 

pines* (ISKX))  ;  ̂  Sketches  in  Spain,  England  and 
Italy,*  etc.  He  contributed  many  articles  on 
Central  and  South  American  topics  to  the 
*  Encyclopedia  Americana'  and  edited,  m  cul- 
lalx>ration  with  George  E.  Rines,  *The  Ency- 

clopedia of  Latin-America'  (1917).  Mr.  Wil- 
cox is  a  contributor  to  the  Xorth  American  Re^ 

view,  the  Churchntan,  Atlantic  Monthly,  the 
Siientific  American,  the  Architectural  Record^ 
and  other  periodicals. 
WILCOX*  Robert  WiUiam,  American 

legislator:  b.  Kuhulu,  Honolulu,  Hawaii.  15 
Feb.  1855;  d.  Honolulu,  Hawaii.  24  Oct.  1903. 
He  was  eilucated  in  Hawaii  and  at  the  Royal 
Military  Academy,  Turin,  Italy.  He  was  a 
member  of  the  native  legislature,  led  the  revo- 

lution to  restore  the  old  constitution  in  1889, 
and  in  1895  again  commanded  a  revolution,  on 
this  occasion  for  the  purpose  of  restoring 
Queen  Liliuokalani  to  the  throne.  He  was  cap- 

tured and  sentenced  to  death,  but  through  the 
mediation  of  the  United  States  Congress  the 

sentence  was  commuted  to  35  years*  imprison- 
ment and  $10,000  fine.  He  was  pardoned,  con- 

ditionally in  1896,  and  fully  in  1898i  by  Gov- 
ernor dole.  He  was  elected  a  delegate  to  the 

I'nitcd  States  Congress  in  1901  and  ser\ed  one 
term. 

WILD,  Heinrich,  hin'rlu  vilt,  Swiss  mete- 
orologist: b.  Uster,  17  Dec.  1833;  d.  Zurich.  3 

Sept.  1902.  His  education  was  obtained  ai  Zii- 
rich.  Konigsberg  and  Hcidell»erg.  and  from  \M 
to  1865  he  was  director  of  the  central  meteoro- 

logical Imrcau  at  Bern.  He  was  called  to  Saint 
Petersburg,  and  was  director  of  the  Russian 
meteorological  service  1868-95,  when  he  retired. 
He  invented  the  polaristrobometer.  a  polarisa- 

tion plutometer,  a  magnetic  theodolite  and  other 

optical  instruments,  edited  the  Russian  *Neucs 
Repertorium  fiir  Meteurologic,*  and  published 
*Temperatur- Verbal  tnisse  des  russischfcn 
Reichs*   (1876),  and  technical  papers. 

WILD,  Jonathanp  English  thief  and  in- 
former: b.  Wolverhampton.  England,  almai 

1682:  d.  London,  24  May  1725.  He  was  a  Bir- 
mingham bucklr-maker  who  in  17G6  went  to 

London  intending  to  engage  in  his  trade,  bat 
becoming  involved  in  debt  was  imprisoned  for 



WILD  DUCK  — WILD  FLOWERS 808 

four  years,  after  which  he  became  a  receiver 
o£  stolen  goods  and  an  informer  against  such 
criminals  as  were  not  in  his  employ.  He  was 
hanged  at  Tyburn.  He  was  the  subject  of 

Fielding's  satire,  < History  of  the  Life  of  the 
Late  Mr.  Jonathan  Wild  the  Great*  (1743), 
and  also  appears  in  Ainsworth's  novel,  <Jack 
Shepherd,*  as  well  as  in  various  other  tales 
and  pretended  biographies. 

WILD  DUCK,  The.    Henrik  Ibsen,  in  his 
ironic  play   <The  Wild  Duck>    (<Vildanden>), 
published  in  1884  and  performed  the  year  fol- 

lowing, sought  to  exhibit  the  folly  of  obedience 
to   any  mere  formula  of   conduct,   a  doctrine 
already  propounded  in  his  early  poetic  drama, 
^  Brand.*      Incidentally,     he    made     clear    the 
dangers  of  a  shallow  idealism,  and  challenged 
his  admirers  to  decide  each  case  of  conduct  on 
its  own  merits,  rather  than  according  to  some 
nicely  worded  law  discovered  in  his  plays.     In 
*The  Pillars  of  Society*   and   ̂ An  Enemy  of 
the  People,*  Ibsen  had  insisted  that  truth  and 
freedom   are  essential   to   social   welfare;   and 

in  ̂ \  Doll's  House*  he  had  declared  for  per- fect   confidence    between    husband    and    wife. 

Yet   in    ̂ The   Wild   Duck,*    he   lets   us   under- 
stand that  there  are  instances  when  ̂ ^the  truth, 

the  whole  truth,  and   nothing  but  the   truth,** 
may  work  more  harm  than  good. 

A  busy-body  reformer,  sincere  though  short- 
sighted, finds  that  his  former  classmate  in 

college  has  been  wedded  to  a  \yoman  with  a 
past.  He  discovers  that  it  is  his  own  father 
who  has  disgraced  her,  and  feels  in  duty  bound 
to  enlighten  Hjalmar  Ekdal  and  convince  him 
of  the  necessity  of  beginning  life  afresh  with 
Gina  on  a  basis  of  mutual  understanding.  But 
no  sooner  does  Hjalmar  learn  from  the  idealist 
reformer  that  his  Gina  has  once  been  the  mis- 

tress of  another  than  he  rebuffs  her  and  the 
innocent  child  he  had  thought  his  own,  and 
proposes  to  forsake  them  both.  The  little 
?irl,  having  been  taught  by  the  meddling  ideal- 

ist the  doctrine  of  self-abnegation,  accepts  it 
literally,  and,  instead  of  sacrificing  only  her 

pet  duck  to  win  back  Hjalmar's  love,  sacrifices 
t^cr  dearest  possession,  life  itself.  Thus  the 
idealist  —  Gregers  Werle  —  with  the  best  of 
'"tentions,  has  wrought  havoc  in  a  family 
1^-therto  happy,   though   in   part    deluded. 

Quite  aside  from  its  central  meaning,  the 

jl^y  is  of  interest  as  depicting  with  minute 
Welity  a  curious  group  of  characters.  Of  es- 
P^^cial  note  are  the  Ekdals,  all  victims  of  old 
\\erle.  There  is  the  lieutenant,  once  his  part- 
"^^r  in  a  dishonest  business,  serving  in  prison 
^^  his  scape-goat,  and  emerging  to  find  his 
^nly  pleasure  in  hunting  pretended  game  in 
^.  pretended  forest  in  an  attic.  There  is  the 
"^'Uienant's  son  Hjalmar,  ostensibly  a  pho- 
f^grapher,  but  in  fact  an  idle  dreamer  assum- 
!"K  poses  to  deceive  himself  and  others,  mouth- 
'"K  conventionally  when  informed  that  old 
J^crle  has  married  him  to  Gina  to  conceal  her 
^"'t  and  his.  There  is  little  Hedvig,  cursed 
'^'  her  inheritance  from  old  Werle  with  weak 
^-^^s,  straining  them  unduly  in  touching  up 
"5^^tiyes  for  the  lazy  Hjalmar,  for  whose  sake 
■"e  mistakenly  lays  down  her  life.  And  there 
'^  ̂̂ ina,  loyal  and  industrious,  the  embodiment 
of 

common   sense,   little    troubled   by   remorse for  her 
past,  yet  unconsciously  atoning  for  it 

by  devotion  to  her  husband  and  her  child. 
Not  the  least  enigmatic  characters  are  the 
minor  folk  Molvik  and  Relling,  the  latter  pro- 

claiming the  need  of  every  creature  for  some 
life-lie,  some  delusion  to  make  him  happy. 

Technically,  the  piece  is  noteworthy  for  its 
decorative  and  incidental  symbolism,  an  in- 

sinuated parallel  being  drawn  between  the 
bird  that  was  shot  by  old  Werle  and  sunk  in 
the  marsh  until  retrieved  and  further  lamed  by 
his  dog;  and  the  Ekdal  family  injured  by 
Werle  and  hurt  even  more  by  tne  efforts  of 
Gregers  to  redeem  it.  English  versions  of 
*The  Wild  Duck*  have  been  made  by  Mrs.  E. 
Marx-Avding,  Mrs.  F.  E.  Archer  and  R.  F. Sharp. 

Frank  W.  Chandler. 

WILD  FLOWERS.  A  somewhat  indefinite 

term  applied  to  flowers  of  plants  growing  with- 
out cultivation,  which  by  reason  of  their  size 

and  colors  are  conspicuous  objects  to  the  ordi- 
nary observer. 

Plants  are  grouped  b^  botanists  into  orders, 
families  and  genera.  For  example,  the  wild 
yellow  or  field  lily  is  known  as  Lilium  cana- 
densc.  Canadense  is  the  specific  name.  Lilium 
is  the  generic  name  (Ltlium  philadelphicum 
being  another  species  belonging  to  the  same 
genus).  Lilium  belongs  to  the  lily  family, 
Liliacece,  which  contains  a  number  of  closely 
related  lily-like  genera.  The  lily  family  in  turn 
belongs  to  the  Order  Liliales,  which  contains  in 
addition  to  the  Lily  family  the  Trillium  family 
(Trilliace/p) ,  the  Lily  of  the  Valley  family 
(Convallaruicea)  and  other  rather  closely  al- 

lied families. 

Some  families  of  flowering  plants  contain  a 
large  number  of  species,  others  contain  but  a 
few  species.  The  largest  families  of  flowering 
plants  in  the  northeastern  United  States  are  the following : 

Sunflower  Family    {Composite),  511  species. 
Grass  Family    (Graminca),  378  species. 
Sedge  Family    (Cyperacea),  333  species. 
Rose  Family    (Rosacect),  215  species. 
Pulse  Family    (Leguminosa),  182  species. 
Mint  Family    {Labiata),  119  species. 
FiGWORT  Family    {Scrophulariacea),  115  species. 
Mustard  Family    (Crucifera),  102  species. 
Buttercup  Family    {Ranunculauct) ,  93  species. 
Heath  Family    (Ericacea),  79  species. 
Carrot  Family    ( Umbdlifera),  77  species. 
Orchid  Family    {Orchidacea),  68  species. 
• 

The  whole  number  of  species  of  flowering 
plants  (native  and  introduced)  treated  in  the 

last  edition  of  Gray's  ̂ ManuaP  is  4,079  (includ- 
ing 115  species  of  ferns  and  25  species  of  Gym- 

nosperms  or  cone-bearing  trees).  The  number 

of  species  treated  in  Britton  and  Brown's  *  Illus- 
trated Flora^  is  slightly  larger. 

The  number  of  wild  flowers  described  and 
illustrated  in  the  ̂ Wild  Flowers  of  New  York* 
is  slightly  less  than  400,  which  does  not  include 
all  plants  with  conspicuous  or  attractively  col- 

ored flowers,  and  which  might  be  called  *^wild 

flowers.** Small's  *  Flora  of  the  Southeastern  United 
States*  contains  6,364  species.  Rydherg*s 
^  Flora  of  the  Rocky  Mountains  and  the  Adja- 

cent Plains^  describes  5,897  species,  and  the 
total  number  of  species  of  flowering  plants  in 
the  United  States  and  Canada  is  estimated  to  be 
between  9,000  and  10,000. 
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The  common   wild  flowers  of   the   United 
States  arc  tabulated  by  regions  as  follows: 

Northeastern  United  States. 
lACK-iN-THK-PuLriT    (Ahsama  tripkyitum). 
Wild  Calla    (CaUa  paiusiris). 
PiciutRJiL-WBKo    \,H<mt€dtri4i  cardcta). 
Rbo.  Wood    or  Puiladkl- 

raiA  Lily    (LUium  pkUaddpkuum), 
Wild  Ykllow  oe  Canada 

Lily    iLilium  caiuuUnst). 
Yellow     ADOKRVroNoiK. 

OB  DoG*9-Tooiii  ViOLKF  {Erytkronium  amnicanum) . 
Yellow    Clintonia.    Dog- 

BEREY    (Clinkmia  bortalis). 
Wild  oe  False  Spikenard.  .  ( Vatnfra  ractmosa). 
Bbllwoet    ( Uvularia   grandifiara,    ptrfo^ iota). 

Red Trillil-m;  Wakk  Robin  (Trillium  erectum), 
WHirs    Triluvm;    Larok- 

PLOWERicD  Wake  Robin.  (Trillium  grandi/lorum) . 
Painted  Trillium    (THUmm  trndmUtum). 
Blue  Flag    (Iris  versicolor). 
Blue-eyed  Grass    (Sisyrtntkium  aniustifolimm). 

Showy  Lady's-si.ipper   ....  (Cypri/tdium  rtginm). 
Yellow  LadyV:>lipi'KR.  .  .  .  (Cypripfdium  parvifiarum,  pu- bescens) . 
Moccasin  Flower    (Ftssiprs  acaulis). 
Showy  Orchis      (CiaUorchis  speciabilis). 
Yellow  Fringed  Orciiis>.  . .  (lUepkarigloitis  ciliaris). 
White  Fringed  Orchis   ...  (HUphariglottis  bUpkarithais) . 
Purple  Fringed  Orchis.  . .  (BUpkariglottis psycodes, grand- 

ifiara). 
Grass  Pink.  Calopogon   .  .  (l.imodorum  tuberosum). 
Arbthusa    (Arethusa  bulbosa). 
PoGONiA    ( Fogomia  opkioglossoides), 

Laiiy's-thumb    (Persicaria  ̂ ersicaria). Wild  Pink    (Sitene  laroiiniana). 
Large  Yellow  Pond  Lii.y.  (Nymphaa  advena). 
Sweet-scented  White  Wa- 

ter Lily    (Castalia  odarata). 
Marsh  Marigold    (Caltka  patustris). 
Banebbrry    (AiUta  rubra,  alba). 
Wild  Columbine    {Aquilegia  canadensis). 

(WiNu  Ankm<  ink  (A  nrmone  quinqwifolia) . 
Canaim  {Anemone  canadensis) . 
Ri'K  "  iSyndesmtm  tkaliciroides) . 

Spring  Beauty    (Claytonia    virginica,    carotin' iana). 

Hepatica    (Hepaiica  kepatica,  acutiioba). 
Buttercup    (Ranunculus     acris,    kispidus, 

septentrionalis) . 
Early  Meadow  Rue    (Tkalictrum  dioicum). 
Pall  Meadow  Rue    (  Tkalictrum  polyganum). 

Virgin's  Bower    (Clematis  virginiana). 
BloodRoot    (Hangutnaria  canadensis). 
Squirrel  Corn    (Hiiuculla  canadensis). 

Dutchman's  Breeches      .  .  (Bnuculla  cucuUaria). 
Crinkleroot.  Pepperroot.  (DenUtria  laciniata,  diphytta). 
Pitcher  Plant    (Sarracenia  purpurea). 
Grass-op-Parnassus    ( Parnassia  caroliniana). 
Foamplower    ( TtarHla  cordifolta). 
Meadowsweet    (Spires  lattjolia). 

Hardhack.  Stbeplebi -sh  . . .  (Spiraa  tomentosa). 
Low  or  Pasture  Rose    (Rosa  virginiatta). 
Wild  Lupine    (Luptnus  perennis). 
Goat's  Rue,   Wild  Sweet 

Pea    {Cracca  virginiana). 

Wild  Geranium.  Crank's- 
BlLL    {Geranium  marulatmm). 

Spotted  Touch-me-not.  .  . .  (Impatiens  bi/Utra). 
Pale  Touch-me-not    {Impatiens  paU$da). 
Fringed  Milkwort    (Pdvgala  paucifolia). 
Mifsx  Mallow    (Afahn  mosckata). 
Swamp  Rose  Mallow    (Hibiscus  moukemios). 

BiRD'ft-FOOT  Violet    ( Viola  pedata). 
Ybllow  Violet    ( Viola  pubescens,  eriocarpa). 
Common  Blue  Violet    (Viola  papili&nacm,  cuaMaia, 

soroeia). 
Swbbt  White  Violet    ( Viola  blanda). 
Canada  Violet  . . .  (  Viola  canadensis). 
LOMG-4PURRED  VioLET      .  .  .  (Viola  rostrata). 
Evening  PRiMRosK  nhnotkera  bimnis). 
Flowering  I)<m;w<m>d  .  (Cornus  jUjrida). 
Low    OR    I>WARp    Cornel. 
Bunchherry  .  (Cornus  canadensis). 

Shinleap   ..  (Pyrola  elltpHca). 
Indian  Pipe.  Corpse  Plant.  {Uonoimpa  nnijUwa). 
Trailing  Ar  mil  s  (Rpigma  repens). 
PuRPLB   OR    Pink    Axaiea. 
Pinkster  . .  (Azalea  nudtfUwa). 

M<m'ntain  Laurki  (KalmialatiftUtaS. 
Fringed  (iExriAN  .  (Gentiana  ̂ rinita). 
Closbd  Gentian  .  .  tfienUana  andretesii), 
BtrTTERPi.Y  Wred  .  lAsfUpios  tuberose). 
Common  Milkweed  (AscUpias  syriaca). 

Hkdgk  BiKDwno   
Ground  OR  Moss  Ptnk    (Pkhm  amkmUsm)* 
Virginia    Cowib4p.    Blub- 

BELLS         (JiierUmsia  wirgiuics). 
Forgbt-mb-not       (MyowUs  uaepiaidn). 
Oswego  Tea.  Beb  Bauc.  . .  {Uommrdm  4i4yma). 
Wild  Bbkgamot.    (Monarda  AsiuUsa). 
Turtle-head   (Ckeione  glabra). 
Large  Purple  Gbraroia  . .  (Cerardia  pmrpm^m). 
Wood  Bbtony     {Pediculmu  tmnmdamti^. 
Bluets   (Honstomia  coeruUa). 
Pearly  Everlasting     (Anapkalis  mar^rilmea*}. 
TwiNPLowBR     CLinnmmmmenemnm). 
Harebell    (C^mpanuU  rohmdifoUah 
Cardinal  Flower   (Lobeiia  tmrdinalit}. 
PuRPLB  BoNESET        iRupatoriu$»  pmrpmnm^m 
Plat-toppsd  Goldbnbod.  . .   (SolUaQo  gratmimi/aUmh 
Wrsatb  Golobnbou       iSoltdngo  caesia). 
Whits  ob  Pale  Goldbnbod.  {Sclidago  bicJar). 
Camaim  Golobnboo     (SUida^a  tmmsdamtU). 
Rbd-stalkbd  Aster   {AsUr  pumscaus). 
Nbw  England  Aster     (Aster  navrfauiltm). 
Mountain  Astbr    {AsUr  acntmmaius). 
White  Daisy    (Cktytantkamum  UiumiA^ mum). 

Ybllow  Daisy.  Black-bybd 
Susan     {Rmdkeckia  kiwUl). 

Green-headbd  Conb-tlow- 
BR   {Beiianlkus  UcimiaU). 

Tall,  Giant  or  Wild  Sun- 
plowbr    (Hdianthms  gitamUms). 

Rocky     Mountain     Region     and     Apjj 
Plains. 

Bear  Grass.  Ti'RKE\'-bbard  ( Xeropkytlmm  ttnam). 
Whitb  Camas    (Amiciea  eiagaus). 
Wild  Hyacinth     ( TriuUaa  sramdijiora). 
Mountain  Lily       (Lemcocrtnum  mumtanum). 
Western  Red  Lily    (LUium     umbetlatmrn,     man nmm). 

Tiger  Lily    IFritUlaria  atropmepurem). 
Dog's-tooth  Violet       {Br^kronium  granJO^onum). 
Alp  Lily    (Uoydia  servtinm). 
Blub  Camas      ...   (tyuamasta  qmamatkt. 
Mariposa  Lily    {Calockoeins   aptcuiatta,   m 

carpui.  gnnntumti). 
Western  Blub  Flag    {iris  missomnamsis). 
Umbrella  Plant    {Enogouum,  nrnmenms  rpaen 
Sand  Verbena     {Abronia  fragrans). 
Fot'R-o'CLOCK     (Qnamocltdion  multijiormm}, 
Umbbblla-wobt     (AU$onia   nycimgimm,   Imhh eU.). 

Bitter-root.         Rbd-ubao 
Louisa    (Lewisia  redrrim). 

Moss  Campion    (SiUnr  acamlis). 
Yellow  Pond  Lily    (Nympkma    polytapaim,  tm 

gaia»  etc.). 
Pasql^e-flowbr.  Wild  Cro- 
cus   {PmisatiUm  ludmieimm}, 

Purplb  Virgin's  Bowbb  .  . .   (Atngme     rnlmuikiwmm,    p$ doalpina). 

Marsh  Marigold    (CaUka  lepto$*p«U). 
Globb-plowbr   {TraUiur  alksfianu). 
Ybllow  Columbine    {AqmsUg^  Mrrscams). 
Blub     Coli^mbine      (Sute 

Flowrr  of  Colorado)   (Aguilegia  comUmiS. 
Labkspur     (Deiphinimm^  st9arai  spaHmY 
Prickly  Poppy     (Amewtone  maxtcmna.  ktsptd 
Yellow  Saxifrage     (Leptasea  ckrysantka). 
Flowering      ob      Golden 
Currant   {Ribes  o^oratmm,  <■■—). 

Meadow-sweet    (Spirma   Imdda.   tfraii^irs). 
.Or YAD.  Mountain  A\'BNs  .   (Dryas  oetttpnaia). 
Wild  Ross     (Rom  maemmU,  wm^mi,  « 

Wild  Li'PINbs    iLsiPinus,  nuuurams  a 
PoMMB  db  Prairie    (PsaraUa  cscalmls). 
Prairie  Clovbb.    ( PmalMimmom    i—rfirfBi.   #i 

pmnus,  etc.). 
Rattle-wbbd    ( Pkacm   awuricmmm,   hmjiM^ etc.). 

Milk  Vbtoi    (Aneu^Um  w— rff  i<i.  tpk lus.  «Bc). 

Pink  Laoy-pinger    ( Xyfapkacos  mUkrmsit). 
Vetcrung    (iMkyms     enmimt.     nmm eu.). 

Cranbbill,  Wild  Geranium  {C^mmimm    riakmdtami^    • 
COIJIRiMB). 

Wild  Hollyhock    {Sid&Uem  rtmiiia}. 

Scablrt  Malu>w    (5>r — *   - Violet.  Blue   (Vit 
-      Yellow    (Vic tIBttSiNif* 

Dog   (VieU  ■jbiih). 

Sand  Lily   (Mniliilfi  iHiwrfii). 
FiRB-WBBO      (( 
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Baby*S  BftBAta     (Gcyophytum  difusum) . 
BvxNiNG  PROCKOSB    {Oenothera     hookeri,    janusU, etc.). 

Mountain  Primrosb    {Pachylophus  caespitosus). 
Rbd  or  Pukplb  Hbatubr..  .   {Phyllodoce  empetriformis). 
Moss-plant,  Whitb  Hbath- 

BR    (Cassiope  mertensiana). 

Parry's    Mountain    Prim- 
rosb    ( Primula  parryi). 

Mountain  Pink     (Douglasia  nivalis,  numiaMa). 
SxioOTiNG  Star     {Dodecatheon  muUiftorum,  pki- 

loscia,  hendersoni,  e<c.)< 
C>XNTIAN,  Blub     (Gentiana  parryi, bigelorii,  etc.). 

"  Pringbd     [Gentiana  thermalis,  barbellatus, simplex). 

"  Moss     {Gentiana  fremontiitamericana). 
y^^iBRiCAN  CoLUMBO     {Frasera  fastigiata,  albicatUis). 

I^Ser's-tongub     {Frasera  speciosa). I^ILKWBBDS     {Asclepias    spectosa,    latifolia, etc.). 

•^xjsa  Morning  Glory     {Ipomaa  leptophylla). VTxu)  SwBBT  William   ( Phlox    longi/olia,    stansburyi, etc.). 

3>^>BY-BLUB-BYBS     ( NemophUa  breoifiora). 
I^LTNGWORT,  Bluebblls.  . . .   {Mertensia,  numerous  species). 
Verbena,  Vbrvain   ( Verbena  bracieosa). 
BEARo-TONGUB     {Pentslemon,numerous  species). 
Monkey-flowbr.  Ybllow.  .   {Mimulus    geyeri,    langsdorfii, 

moschatus) . 

"               Crimson  .   ( Mim  ulus  lewisii) . 
Paint-cup,    Indian    Paint- 

brush    {CastUleia,  numerous  species). 
LousEwoRT     {Pedicmaris  racemosa,  parryi  t etc.). 

Bellflowbr,  Harebell...   {Campanula   Parryi,   pelu^ata, etc.). 

BLA2ING      Star,      Button 
Snakk-root     {Lacinaria  squarrosa,  punctata, 
_  etc.). 
Golobnrods     {Solidago  scopulorum,  mtssou- 

riensis,  elcmgata,  and  several 
other  species). 

wiLi>  Asters    {Aster    consptcuus,    douglasii, 
and  numerous  other  species). 

Pleabane     {Erigeron  simplex,  grandiflorus, etc.). 

^URPLB  Cone-flower     {Brauneria  angustifolia) . 
Blanket-flower     {Gaillardia  aristata). 
^*^'ICA     {Arnica    cordifolia,    and   other 
-^  species) . 
aQUAw-wEED,  Ragwort     {Senecio  plattensis,  and  numer^ 

ous  other  species). 

Wild  Clover   *.»*....  (Trifolium  Wiriegatum,  fimbri- otum,  etc.). 

Vbtchling    {Lathyrus  polyphyllus). 
Wood  Sorrel    {Oxalis  oregana). 
Saint  Johnswort    {Hypericum  scouleri). 
Yellow  Violbts    {Viola   glabella,    sempervirens, nuUallii). 

Blub  Violbts    (^Viola  palustris,  adunca). 
PiREWBBD    (Epilobium  angustifolium) . 
Clarkia    {Clarkia  Pulchella). 
Westbrn  Flowering  Dog- 

wood   {Cornus  nuitallii). 
Wintbrgreen    {Pyrola  bracteata). 
Rhododendron    {Rhododendron  calif omicum) . 
Labrador  Tea    {Ledum  groenlandicum). 
Salal    {Gaultheria  shallon). 
Shooting  Star    IDodecatheon  latifolium,  etc.)., 
Star-flower    {Trientalis  latifolia). 
Gentian    {Gentiana  sceptrum). 
Gilia    (Gf7fa  gracilis,  etc.). 
Collomia    {Collomia  grandijlora) . 
Baby-blue-eyes    ( Nemophila  parviflora). 
FiDDLB   NbCK,    BuCKTHORN- 
WEBD    {Amsinckia  lycopsoides). 

Verba  buena    {Micromeria  chamissonis). 
Blue-eyed     Mary,     Blue- 

lips    {CoUinsia  tenella,  parviflora). 
Turtle-head    {Chelone  nemorosa). 
Ybllow  Monkey-flower.  . .  {Mimulus  langsdorfii,  deniatus, nasutus) . 

Rbd  "  ...  {Mimulus    lewisii,    cardinalis, 
nanus). 

Painted  Cup,  Indian  Paint 
Brush    {CastiUeja  angustifolia,  etc.). 

Honeysuckle    {Lonicera  ciliosa,  hispidula,etc.) . 
Valerian    ( Valeriana  sitdtensis). 
Harebell    {Campanula   scoulert,   rotundi- 

folia). 
Hawkwbbd    (Hieracium  albiflorum). 
Gum-plant,  Rbsin-weed.  . .  iGrindelia  oregana) . 
Goldenrod    (Solidago  elongata,  etc.). 
Pleabanb    {Erigeron    speciosus,    philadel- 

phicus,  etc.). 
Aster    (Aster  douglasii,  major,  etc.). 
Tarweed    (Madia  dissitiflora) . 
Yarrow    {Achillea  lantdosa). 
Arnica    {Arnica  mollis,  cordifolia). 
Balsam-root    {Balsamorrhiza  sagittata). 
Sweet  Coltsfoot,  Butter- 
bur    ( Petasitis  speciosa). 

Groundsel,  Ragwort    (Senecio  triangularis). 
Pearly  Everlasting    {Anaphalis  occidentalis). 

The  Northwest. 

(Oregon,  Washington  and  British  Columbia). 

I^ODiAEA    (Hookera  coronaria). 
Western  Red  Lily    (Lilium  columbianum). 
L-EOPARD  Lily    (Fritillaria  lanceolata). 
UOG's-TooTH  Violet    (Erythronium  grandifhrum). 
White  Hellebore    ( Veratrum  caltf omicum). 
rpfE  Lily,  Bear  Grass.  .  . .  (Xerophyllum  tenax). 
Wake  Robin    {Trillium  ovatum). 

i^o-LEAVED         Solomon's 
P^Ral    ( Unifolium  kamtschaticum) . 
oLUE  Flag,  Iris    (Irix  tenax,  missouriensis). 
^A-LYPSA    {Cytherea  buWosa). 
gvATTLBSNAKE  Plantain    {Peromium  decipiens). 
fl'OOD  Orchis    (Piperia  elegans). 
Spc  Orchis    (Limnorchis  dilitata). 
Wild  Ginger    (Asarum  caudatum). 
^PRiNG  Beauty    (Claytonia  sibirica,  parvifolia). 
^  lU)  Pink    (Silene      mensiesii,      scouleri, 
Y  douglasii). 
^KLLow  Pond  Lily    (  Nymphcea  polysepala). 
J^'^iTVETTERiA    (Trautvetteria  grandis). 
p^Lt'MBiNE    (Aguliegia  formosa). 
^'^KspuR    (Delphinium  menziesii,  simplex, 
.  columbianum) . 

^cosijg^  Monks-hood    (Aconitium  columbianum). 
y^RRGON  Grape    (Berberis  aquifolium,  repens). 
ijNiLu-LBAF    (Achlys  triphyUo). 
VpAM  Flower    ( Tiarella  trifdiata). 
"^"BRwoRT    ( Tellima  grandiflora,  parviflora, T>  Leptaxis  menziesi*). 
Q^^PLowERiNG  Currant..  (Ribes  sanguineum). 
X^i>*GA    ( Philadelphus  gordonianus) . 
^^£A\  Spray    {.Schizonolus  discolor). 
J7ESTKRN  Hardhack    (Spiraea  douglasii). 
^EWBERRY    (Rubus  macTopetolus) . 
^AUioMBERRY    (Rubus  sPectabUis). 
ipiMBLBBERRY    (Rubus  ParvifloTus). 
"'U)  Rose    (Rosa     nutkana,     gymnocarpa, 
t  pisocarpa). 

t^.o'AS  Plum    (Osmaronia  cerasiformis) . 
''^H-D  Lupine    (Lupinus    columbianus,    poly^ 

phyllus,  micranthus). 

vol.  29  — 20 

Southern  States. 
(Excluding  for  the  most  part  those  of  the  Northern  States 

which  extend  southward  in  distribution). 

Yellow-bybd  Grass     {Xyris  flexuosa,  fimbriatatetc,). 
Spiderwort     {Tradescantia  virginiana,  mon- tana,  etc.). 

Turkey-bbard     ( Xerophyllum  asphodeloides) . 
Blazing  Star     (Chamadirium  luteunO. 
Bunch-flower     (Melanthium  latifolium). 
Wood  Lily     (Lilium  catesbaei,  grayi,  etc.). 
Wild  Hyacinth     (Quamasia  hyacinthina). 
Bear  Grass,  SpaniIsh  Bayo- 

net     ( Yucca    filamentosa,     gloriosa. 

Wake  Robin,  Yellow     (Trillium  luteum), 
"  Red      ( Trillium  underwoodii,  vaseyi) . 

Colic-root,    Star-grass...   (Aletris farinosa) . 
Atamasco  Lily     (Atamosco  alamasco). 
Prairie  Lily     (Cooperia  drummondii). 
Violet  Iris      (Iris  verna). 
Tree  Orchis      (Epidendrum  cochleatum,  etc.). 
Blbtia      (Bletia  verecunda). 
Dog-tongue     (Eriogonum  tomenlosum). 
Wild  Pink,  Fire  Pink...    (Silene  caroliniana,  virginica). 
Shrub  Yellow-root     {Xanthorrhiza  apiifolia). 
Black  Snakeroot      {Cimicifuga  racemosa). 
Leather-flower      ( Viorna  viorna). 
Laurel,  Bull  Bay      (Magnolia  foetida). 
Sweet  Bay     (Magnolia  virginica). 
Watches,  Trumpets      {Sarracenia  flava). 
Hydrangba      (Hydrangea   arbortscens,    radi- 

ata). 

Mock  Orange,  Syringa .. .   (Philadelphus    inodorus,    hir' sutus,  etc.). 

Goat's-bkard      {Aruncus  aruncms). 
Prairie  or  Climbing  Rose.   (Rosa  setigera). 
Cherokee  Rose   (Rosa  cherokeensis). 
Yellow- WOOD     (Cladastris  lutea). 
Rattle-box     (Crotalaria  sagittalis). 
Wistaria     {Wistaria frutescens). 
Rose  Acacia     (Robima  hispida). 
Lead-plant     {Amorpha  fruUcosa). 
Butterfly  Pea    (Bradburya  vtrgiwiana:  CUioHa mariana). 
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Violet  W(m>d  Sorrbl     {lonoxalit  viciacm). 

Wiui  H.\i  iikLoK's  Button.    {PUynala  luiea). 
Si'i-K'.iv.  I'oissKrriA   (  /'i>ifitW(id  hfleropkyila). 
Rt.u  DrikKYK    {Aeuuius  partu). 
Nlw  Ji.HsKV  Tka.  KhD-ROOT  {CratuMhuA  americsnus). 
itWKAiisti-whKii      Ultbiifus  mititaris). 
Sainti    Ani>kk\v's  CRrySS. .  .  .    {,.\uyrum  hyfiericoidts). 
Siiui  UBV  SaintJohn's  WoRF  (Hypfrtxum  nudtMormm,  tU.). 
Sii'ARiiA     iStuartta  maiam-iendron). 
L4IULOLLY  Dav      iCiijrJunia  lasutnthus). 
Ull  ic  ViuLt.|}»      ^  WWu  palmata,  ciuidUUa,  seP- 

UmUtba,  Carolina,  ttnartinata, eti.). 

Mav*pop     ( l*aisijlora  incamata). 
Mkadow    Bkal'TY     {Rkfxia  luiea,  manana,  ttrfiw- 

ica,  (Uiosa,  </<.). 

Si'NTDkops     ( Knetfia    Umttipediceilata,   Pu- 
mtla,  liMtaris). 

SwLEr  I'KPPKRBLbii     {CUtkra  alnt/olia,  acuminata). 
Sand  Myrile     {l^rndrium    prostratum^    buxi- 

fU$um,  kugtri). 
Pi^MK  Azalea     (Azalea  lutea). 

Mul'NTain'  A2ALKA     (Asalta  arborescens,  caueuens, <U.). 

Great  Lal'REL,  Rose  Hay.  .   (_Rhu*iodendron    maximiiM,    ca- tayebifnu), 
SifBEP  Lai  KEL.    WiiKY...   ( Kalmia  aniustifUia) . 
MurNfAiN  Laukll   (Ki^mia  LuifUia). 
Pettsrbvsh      {Andromeiia   ^irtbunda,   mutri- 

ana). 
Pyxib      ( l*yxidiinlhera  barbulata). 
SilokTiA      KSherwoiidia  Aala^ifMa). 
Galaxy     {Galax  aphyila). 
Shooiing  Star      (Ihtdecalheun  media). 
Styrax      (Slyrax  americana). 
Silyerbell-trek   (SlohrttdeHdroH  larolinum,  dip- terum). 

Yblu^w  JhShAMiNL      {Gelietntum  iempervireni). 
Indian  Fink     (SPmelia  marylandiia). 
Sabbaiia     iSabbatia  angular $s,dodecandra, etc.). 

American  Coh'MBO      (Fraiera  carolinensii). 
Wild  Sweet  PorArt>   .    ...   {Ipumaa  pandurata). 
Wild  Morning  Glory..    ..    (Ipijmaa   purpurea^   kederacea, etc.). 

Cyfress-vinb     (Quamoclit  quamoclil). 
Wild  Phlmx     {Phlox  diiari<aia,  ptlosa,  eU.). 
Wild  Salvia   (Salvia  cociinea,  lyrata,  etc.). 
Yellow  False  Foxui.ovk   .    {Daiysicmia      peciinata,     pedi' 

cularta.  jiata,  vtrninica). 
BiTTERWORT   {Ptnguicula  luiea). 
Trimpbt-fu>wer,       CROS.«v- 

\ INE      {liignonia  crucigera). 

Tki'MPaI   C'kLKJM.K      {Vecoma  radinin\) . 
Unicorn   I*l.\si...  .    .    (.\/dr/yifia  Umtnana). 
Japanksk  lIoNKYSfi  ki  j     ..    (LoHtcera  japoHua). 
Tkumpef  Honkvm  tKiK  ...    (Limtcrra  sempen-iren^). 
Ironweed      (  yrrnoHia  norebvraien^is,  etc.). 
Button  SN.vxbKtioi .       ...    (Lactnorta     ele^am,     sioriosa, 

s pit ata,  eti.). 
(^iu>EN  AsTEK      {Chry\op\i:^  mariana,  etc.). 
GoLDENRoD      (.SWi'/dAjt*.  .'^r.eral  speiiei). 
Aster      {.-X^trr.  \r.rral  speiies). 
Marsh  Pleahank   (Piuchtyi  lumphoraia). 
CvF  Plant   {.Silphium  perfUiatum). 
(?<iNE-FLowKK   (Rudbexkia,  several  species). 
I*l-RPLK  (^ONE-KLOw..R    .     .  .    {liraunrria  purpurea). 
S(  NKLOWEK   \Uelianthu^.  sr.eral  species). 
TicKSEED      (Citrtupus  lanceolata.  triptert\, 

majiie,  etc.). 
Sneezewkkd   <  llflentum  teHU$/i4ium). 
LkopakdVh^ni:     (.tfiii( j  iiiauli>). 
Indian  Planiain   {.\lr\adrHi-i     rrni/ormis,    tube- 

rs lya,  r/» .). 
Sor\w-wiii;n,         R\uwnici, 

(•KoiNlr^EL   {Srnetitiruiielta.aureuStSntallii, 
l-tmentoiii,  etc.). 

Cai.iioknia. 
T«miIiiw(>rt    •  Ihntarta  lalifomica). 
Zn'.vI'Km:          [/.\Kad'nu' frrmimtti). 
I»iii'*4iN  0\K            iKhu^  dt:rr'itli>hti). 
Wmci.  K'his  . /'ri.'.'iMW  urulMPw). 
Mvs/%Nii\      ....  .  '  Ifi.'-t-.'.jr^N/o'  titmenlosa). 
<*\lll'ikM\    SxXIIKVi.K  .  x.ijri/riK'il  (ij/l'i*nii'j). 
Minfb"'*  i.hii'  Ik.  .Mmiia  prrfiHtata). 
W.iiii*  .Xmmhsi.  '.  An^mnnr  quinjurftim). 
Misi  M  MDEN  \  Ktimanz' 'fiti  ̂ it*hensn). 
Who   !u:»  i  Ywra  mi>haienM^). 
TiilMHi  K-i«>.kKV                        .    iWmAmv  f.jmJlorB*). 
Ml. \iii  •«-»  v*»K  (  I  I' •.'.J  ■Hfiial.iK 
Mm  M  MS'    Hh\K  I  "•«-».  \s».  {  V  iiJil  ht.  kuitkti) . 
NIiiiit:siv  I  It'^i,'','"tVii  mt-if'ta) 
Will*  Hi  •  KWiik\i  < l:rt^.-num  t\i\itiulatum). 
Wll  D    WlllTK    Lll.^t  ..     i(   ̂ •in-thUy    XflutlHU^). 
California  LiL A i  \lten,fhu^    tkyr\iiUfrut,    ditart- 

iaiu\). 

White  NntoraiLA   {StmopkiU  taemmim). 
Rattle  Wbbo    {AstrmMUu  kmeu^us). 
Wild  Morni.hg-Glorv.     (Comptdrulms  /«l«afau). 
W(xx>  Balm    (S^k^uU  mIswum). 
Yt'CCA  Palm   <  Ymita  vbartumu}. 
WiiiTB  Evening  Primrose.  .  {Otmathmi 
Scarlet  Giua    (Gi/m  au^eaui^). 
Evening  Snow   (GiUa  dickatomm}. 
Wild  Boi'VAROiA   {GU$a  t^amdijLwa). 
Ground  Pink  . .   (GUm  diantkMdni. 
Calipornian  Golobneoo.  . .   ( Soltdago  califiwuum}. 
Ice  Plant     (itefembryamtlummm      eryt 

linum). 
Squaw  Grass     ( XeropkyUum  immxk 
White  Owl's-clovbr   {ifrtkocarpuswrtiudmi. 
HarBBELL     {Caluckartus  tikms). 
Maripoha  Ti'lip     (CaUxkortua  vnuuliu). 
Butterfly  Ti'LIp     (Calodiartus  /aicKi). 
Yellow  Globe  Tilip     {CaUKkiwtux  puUktUiu}. 
Ybrba  Santa      (Eriodictyom  caltfamumml. 
All'M-root    {lieucktra  mu^mmlkm). 
Chamisal     {Adtneat4wta  fmscittUMum}. 
Yerba  Bi'E.VA     {.Klicromerta  duugUstt}. 
Matilija  Poppy   (Romneya  comiltny. 
White  Sage     (Amdihtrttm  palysutkym}. 
Pi-ssyVPaws   (Stfatuea  mmktUaia). 
Spanisui  Bayonsf   iliesperoyute^  iHUf^io). 
Rt'BY  Lily     (Lilium  mfrcscnu). 
Thistle  Poppy   lArftmcme  platyeer^st. 
Yerba  Mansa     (Antmopsis  caltfumum). 
Soap  Plant     (Ckloeogatum  pomuridMsmmm 
Common  Whitb  Lupine.  . . .   (Mupinus  dtnuiiMUi). 
Large  Ybllow  Lupine        .    (Lupinus  ar6>irr»(). 
Meadow  Sweet   (Holoducus  orM^ii/iat). 
American  DARREVwfjRT. . . .   ( VancouMns  parnfUm^}. 
Ciikistmas-Uerrv   i/Ieteromelei  arbmttfijita). 
Tarweed      iCkammbatia  falioloxm). 

Virgin's  Bowkr.    .        ...   iC'lemattt  lnuitictfeim). Large-flowered  n(K.W(N>D.  iC'W^ut  nuuaUti). 
Rein  Orchis    (Uabenarta    Uuooalttkyt, 

gans). 
Rattlbsnake  Plantain     ( Peramtum  numu4su). 
White-veined  Shin-leap.  . .  ( Pyrula  ptaa). 
PiPSresiWA     (Ckimapktla  nunuextO. 
Large-White       Mountain 

Daisy     {Eriieron  coulteri) . 
Cream  Cups     {Platysumom  caltfrwrntnu}, 
California  Poppy     {Escksckalttia  esltfatmum). 
Tree  Poppy     ( nendromutcom  ngtda). 
Oregon  Grape     (Herberts  aqm/oltum). 
Sunshine     (Baeria  gratilts). 
Meadow  Foam   (Fltterkia  doutlasti). 
Whispering  Bells.  .        .    .   (Emmmantke  prndmlifhra}. 
Fawn  Lily     {Erytkrcmimm  tttamtemm). 
Sticky  Monkey  Flower.    .  (Dipla^us  gtuttnosms\. 
Hen-and-Chickens     {ColyUdom  €aitfanumm). 
Yellow  Sand  Verbena   . . .   {.Abrcmia  Uttftdim). 
TiDV-TiPS     {Layia  pialygiassa). 
Brass  Buttons     {Coiula  ctmmoptfaim}. 
Deer  Weed     (Itosaikia  glLabem). 
Golden  Stars     (Hloomfrtm  ^mea\. 
Calipornian  Dandelion.  . .  (Troximom  frsW^lopsatf. 
Blazing  Star     (Sdentwdta  lme%emmli»y. 
Gum  Plant       {Grindtlia  cumeiMi%m\. 
Sulphur  Flower    {Engmmm  umMimtmm\. 
T.KRWBBO     (Madia    detans)     (Hi 

lmamimf*dim^. 
Wild  Hollyhock     {SidaUea  malvm^oM^. 
Shooting  Star     (DodetMik*im  kendm^gmii. 
C\lifornianFouk-0'Clock  (MirahUis  caitfantus}. 
Tree  Mallow   (Laratera  aMtmrtemtiimm}. 
Calipornian  Rose  Bay  (Rkododmdrtm  emiifonUiwm 
Common  Wild  Ruse     (Rasa  ealtfamicm\. 
Clarkia           (Clarkia   eiegans.  ecmeiwm§\ 
Firecracker  Fu>wbr       (Brodtma  coetimm). 
Farewbll  to  Spring     (Godeita  amoemm). 
Great  Willow  Herb     (Eptlob$mm  apiemimm). 
Alpine  Phlox    (  PUom  dtmglatii). 
Sierra  Primrosb   ( Primula  sufrulesemMy. 
Hr«>wn  Lily   (Fritillariei  laneenUU). 
Skullcap     {ScuteUmrim  trnkavmh 
Bi.ur-eyed  Ora«   {.Sisyrinfktmm  MImmi. 
Wii  II  C  vntbrrury-Bell    .     ( Pkaceita  wktttarim). 
C.U.IKORNIAN  LfiBELiA  ..    ..   (Domttugta  pmUktlU}. 
tfvRVEST  BRomAB\   ....   (Brotfttfa  <ra»^ijlar«>. 
Coil  fkr's  Snapdragon   .  . .   (.Anttrrkimmm  tomU^tmu^t. 
Violet  SsAPl>R\<WN  .    ,   (.AntirrkiummwmgtmA. 
Tvi.i   Mount.mn  Larkspur.    iDelpkimimm  ut^ 
Ni)i\N  P\iNT  Bri-sh.    .        .  iCavtiUeja  Utnfohm}. 
Pink  \*\ist  BRt*sH  .     .  (Otkoearpm 
NoRTHRMS   Scarlet    Labk- 

spiK          (rMpktmimm 
Columbine          {Aqultegta  Iruiumit). 
Inoixn- Pink          {Sileite  califamiem^. 
Si  \rlki  Monkey  Flower..    i.Utmulmx  r^r^MMiu). 
Yei.i.ow  Monkey  Flower  .  (Jl#iniii/«t  Imitms). 
Snow  Plant   iS€tcodM  smmgmimm). 
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Cautoenia  Pucbsia    iZausckneria  califomica).  j 
Mountain  LAOv's-suppnt. .  (Cypripidimm  tmantmnm), 
Palss  Ladt's-buppbr     {Efipactis  gigfinSec). 
California  PncBBi  Plant.  (Darlingt^Hia  calif amica). 

Bibliography. — A  knowledge  of  the  funda- 
mentals of  botany,  especially  the  structure  of 

flowers,  is  necessary  for  a  broad  acquaint- 
ance with  the  wild  flowers.  For  this  purpose 

the  following  textbooks  may  be  consulted: 
Gray,  A.,  ̂ Lessons  in  Botany^;  Curtis,  ̂ Nature 
and  Development  of  Plants*;  Stevens,  <An 
Illustrated  Guide  to  the  Flowering  Plants* ;  At- 

kinson, ^Elementary  Botany* ;  (Joulter,  < Plant 
Structures*;  Willis,  <  Practical  Flora  for 
Schools  and  Colleges*;  Bergen,  *  Botany,  Key 
and  Flora*;  Jepson,  < School  Flora  for  the  Pa- 

cific Coast* 
The  student  interested  in  the  subject  of 

wild  flowers  in  the  United  States  and  Canada 
may  refer  to  some  of  the  following  books  for 
fuller  information:  Bailey,  William  Whitman, 
^New  England  Wild  Flowers  and  Their  Sea- 

sons* ;  id.,  <  Among  Rhode  Island  Wild  Flow- 
ers*;  Blanchon,  Neltje,  ̂ Wild  Flowers*;  id., 

^Nature's  Garden* ;  Creevey,  Carolina  A., 
^Flowers  of  Field,  Hill  and  Swamp* ;  id., 
*  Harper's  Guide  to  Wild  Flowers* ;  Dana,  Mrs. 
William  Starr  (Frances  Theodora),  *How  to 
Know  the  Wild  Flowers* ;  Davidson,  Alice  M., 
^California  Plants  in  their  Homes*;  Dowd, 
Alice  M.,  ̂ Our  Common  Wild  Flowers  of 
Springtime  and  Autumn*  •  Gibson,  William 
Hamilton,  <Our  Native  Orchids*;  Goodale, 
George  L.,  <Wild  Flowers  of  America*;  Hen- 
shaw,  Julia  W.,  *  Mountain  Wild  Flowers  of 
America* ;  House,  Homer  D.,  ̂ Wild  Flowers 
of  New  York* ;  Lounsberry,  Alice,  < Guide  to 
the  Wild  Flowers* ;  id.,  *  Southern  Wild 
Flowers   and   Trees* ;   Mathews,    F.    Schuyler, 
*  Familiar  Flowers  of  Field  and  Garden*;  id., 
'Field  Book  of  American  Wild  Flowers*; 
Meehan,  Thomas,  *The  Native  Flowers  and 
Ferns  of  the  United  States*  (2  series,  4  vols., 
1878-^);  Parsons,  Marv  E.,  <Wild  Flowers 
of  California* ;  Ramafcy.  Francis,  *Wild 
Flowers  of  Colorado* ;  Reed,  Chester  A.,  ̂ Wild 
Flowers  East  of  the  Rockies*;  Thayer,  (Mrs.) 
Hmma,  *Wild  Flowers  of  Colorado.* 

For  the  more  advanced  student  who  desires 
to  have  at  hand  complete  floras  of  the  various 
regions  with  which  any  plant  may  be  determined 
b^'  the  aid  of  analytical  keys,  the  following 
books  are  suggested: 

Eastern  United  States. —  Britton,  N.  L., 
*  Manual  of  the  Flora  of  the  Northern  States 
and  Canada* ;  Britton  and  Brown,  < Illustrated 
Plora  of  the  Northern  United  States  and  Can- 

ada* (3  vols.)  ;  Robinson  and  Fernald,  < Gray's 
Manual  of  Botany*  (ed.  7). 

Southern  United  States. —  Chapman,  *Flora 
of  the  Southern  United  States* ;  Small,  ̂  Flora 
of  the  Southeastern  United  States*;  Coulter, 
^Botany  of  Western  Texas.* 

Rocky  Mountain  Region. —  Coulter,  *New 
\fanual  of  Botany  of  the  Central  Rocky  Moun- 

tains* (revised  by  Aven  Nelson,  1909) ;  Brown 
and  Shaffer,  < Alpine  Flora  of  the  Canadian 
Rocky  Mountains*;  Rydberg,  < Flora  of  the 
Rocky  Mountains  and  Adjacent  Plains.* 

Northern  Pacific  Coast  Region  — HovftW, 
^  Flora     of     Northwestern     America*;     Piper, 
*  Flora  of  the  State  of  Washington.* 

California. —  Abrams,    *  Flora    of    Los    An- 

geles and  Vicinity* ;  Jepson,  ̂  Flora  of  Califor- 
nia* ;  id.,  ̂ Flora  of  Middle  Western  California.* Homer  D.  House, 

Stoie  Botanist,  The  University  of  the  State  of 
New  York. 

WILD  HUNT  (Ger.  IVilde  Jagd;  also 
IViithenheer) ,  in  German  folk-lore,  a  fancied 
noise  in  the  air  at  night,  most  usually  sup- 
g:>sed  to  be  heard  between  Christmas  and 
pihany.  The  sound  is  compared  to  that  of  a 

spirit  host  rushing  along,  accompanied  by  the 
shouting  of  huntsmen  and  the  baying  of  dog8. 
The  root  of  the  notion  is  thought  to  lie  in  the 
Christian  degradation  of  the  old  heathen  gods. 
Like  Odin,  the  lord  of  all  atmospheric  and 
weather  phenomena,  and  consequently  of 
storms,  the  wild  huntsman  also  appears  on 
horseback  in  hat  and  cloak  accompanied  by  a 
train  of  spirits  —  by  the  ghosts  of  drunkards, 
suicides  and  other  malefactors,  often  without 
heads  or  otherwise  mutilated.  When  he  comes 
to  a  crossroad,  he  falls,  and  gets  up  on  the 
other  side.  Generally  he  brings  hurt  or  de- 

struction, especially  to  any  one  rash  enough  to 
address  him  or  join  in  the  hunting  cry,  as 
many  persons  valiant  in  their  drink  have  done. 
Whoever  remains  standing  in  the  middle  of  the 
highway,  or  steps  aside  into  a  tilled  field,  or 
throws  himself  in  silence  on  the  earth,  is  sup- 

posed to  escape  the  danger.  In  many  dis- 
tricts heroes  of  the  older  or  of  the  more  mod- 

ern legends  take  the  place  of  Odin:  thus,  in 
Lusatia,  Dietrich  of  Bern;  in  Swabia,  Berch- 
told;  in  Sleswick,  King  Abel;  in  Lower 
Hesse,  Charles  the  Great;  in  England,  King 
Arthur;  in  Denmark,  King  Waldemar.  The 
legend  has  in  recent  times  attached  itself  to  in- 

dividual sportsmen,  who,  as  a  punishment  for 
their  immoderateness  or  cruelty  in  sport,  or 
for  hunting  on  Sunday,  were  condemned  hence- 

forth to  follow  the  chase  by  night  In  lower 
Germany  there  are  many  such  stories  current 
of  one  Hakkelberend,  whose  alleged  tomb  is 
shown  in  several  places. 

Another  version  of  the  wild  hunt  is  to  be 
found  in  the  legend  prevalent  in  Thuringia. 
There  the  procession,  formed  partly  of  chil- 

dren who  had  died  unbaptized,  and  headed  by 
Frau  Holle  or  Holda,  passed  yearly  through 
the  country  on  Holy  Thursday,  and  the  as- 

sembled people  waited  its  arrival,  as  if  a 
mighty  king  were  approaching.  An  old  man 
with  white  hair,  the  faithful  Eckhart,  preceded 
the  spirit-host  to  warn  the  people  out  of  the 
way.  In  one  form  or  other  the  legend  of  the 
wild  hunt  is  spread  over  all  German  countries, 
and  is  found  also  in  France  and  even  in  Spain. 
In  England  we  meet  substantially  the  same 
notion  in  folk-lore  —  phantom  dogs,  like  the 
black  Shuck-dog  of  Norfolk  and  the  Mauthe 
hound  of  Peel  in  Man,  the  «Wisht  Hounds**  of 
Dartmoor,  headless  horses,  a  ghostly  coach  and 
horses  swept  along  jn  a  storm  of  wind.  Such 
tales,  with  innumerable  variants,  are  found  in 
the  mythical  and  legendary  records  of  all  the 
older  peoples. 

WILD  IRISH  GIRL,  The,  a  novel  by 
Lady  Morgan,  published  in  1806.  It  instantly 
became  a  favorite  in  England,  went  through 
seven  editions  in  less  than  two  years,  and  in 
1807  reached  its  fourth  American  edition.  The 
story  is  in  the  form  of  letters  and  suffers  from 
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the  coni;«ouent  li  mi  tat  ion  ft ;  hut  the  sketches  of 
Iri*»h   hfc  are  curious  arifl  picturesque. 

WILD  LIFE,  Conservation  of.  in  Amer- 
ica. Nothing;  in  the  New  World  impressed  the 

hist  Anu  ricau  explorer>  more  than  the  ahund* 
ance  of  its  animal  life.  Karly  accounts  of  the 
country  and  its  resources  are  filled  with  re- 

joicing over  the  plenitude  of  its  fishes  in 
lK>th  the  sea  aiul  the  inland  waters;  and  of  the 
edible  t>r  otherwise  useful  creatures  of  forest 
and  plain,  especially  fur-hearers.  During  the 
first  century  of  colonization  the  fisheries  and 
the  fur-inide  en^a^ed  a  lar^e  part  of  the 
populati(»n.  and  all  were  utterly  tmrcstratned 
in  their  drafts  on  what  seemed  to  them  an  in- 
exhaustilile  wealth.  This  reckless  destruction 
of  American  animal  life,  for  the  sake  mainly 
of  pelts  or  hides,  continued  as  civilization  pene- 

trated to  the  interior  until  finally  not  only 
beasts  of  prey  but  the  valuable  beaver  and 
marten,  the  wapiti  and  other  deer,  and  the 
bison,  antelope  and  bighorn  sheep  were  all  but 
exterminated,  various  fi^ame-birds  and  water- 

fowl were  depicted  and  many  of  the  most  im- 
portant fishes,  especially  those  of  anadromous 

species,  like  the  salmon  and  shad,  were  nearly 
destroyed.  The  wild  pigeon  is  only  a  conspic- 

uous example  of  a  dozen  or  more  species  of 
useful  or  l>eautiful  birds  that  have  become 
totally  extinct,  and  many  more  have  been  saved 
only  at  the  last  moment  by  the  strenuous 
efforts  of  men  who  fought  the  ignorance  and 
greed  of  lawless  gunners  and  fishermen,  often 
at  the  peril  of  their  lives.  The  loss  to  this 
countr>'  and  to  Canada  (included  in  this  sur- 

vey) has  been  incalculable.  It  is  true  that  a 
large  part  of  it  was  inevitable,  for  it  is  impos- 

sible to  civihzc  a  region  and  maintain  the 
whole  of  its  animal  life,  much  of  which  could 
not  survive  the  changed  conditions  apart  from 
any  enmity  of  man;  but  the  needless  waste 
has  been  prodigious  and  sinful.  Nevertheless, 
it  is  only  within  a  comparatively  recent  time 
that  evrn  the  wisest  men  of  America  have 
awakened  to  the  imiK)rtancc  of  preserving  what 

remains  of  the  continent's  wild  Hfe. 
Regulative  etlorts  began  to  be  made  in  the 

18th  century  in  the  older  Eastern  States  by  local 
laws  forbidding  shooting  in  the  breeding  season, 
the  taking  oi  fish  on  their  spawning-grounds, 
<ir  on  thnr  way  thereto,  and  Conserving  certain 
iur-i>ear<.rs.  but  these  regulations  were  local 
and  related  almost  wholly  to  animals  of  market 
value.  (ira<lually  th<-se  enactments  were  copied 
in  newer  western  and  southern  communities, 
and  were  bro:idened  in  scope,  yet  bad  only  a 
limited  effect,  partly  because  they  were  far 
irom  imiform  even  in  adjoining  States  and 
weie  weakened  by  many  exceptions,  but  mainly 
U'cause  they  were  not.  and  perhaps  could  not, 
Ik-  well  tnfiTced.  for  the  people  generally  were 
not  intereste<l  or  even  felt  an  inherited  preju- 

dice against  *'game  laws'*  .of  any  sort. 
The  tir^t  popular  alarm  was  felt  when,  in 

the  middlr  of  the  last  century,  the  governments 
Ml  l.otb  tbr  I  ni!e«l  States  and  (*anada  dis- 
loveud  that  tht-  <lecline  in  the  fisheries  had 
reached  a  (l.tngcr-fioint.  This  led  to  the  mak- 

ing of  mort  strinL:int  laws  and  their  better 
enfurccmetit.  particularly  un  the  Great  Lakes. 
Arcoinpanyiiii:  this  nvixal  <if  itTorl  scientific 
studies  of  f I  Oil  tislii  s  WiTL-  pr<imuted  by  the 
governments,    which    n-^ult* 'I    in    learnuig   how 

to  propagate  fishes  artificially  on  a  conuncrdal 
scale,  ana  thus  restock  <lepleted  waters.  With 
this  mr)vement,  !)v  which  alone  the  fisheries  of 
the  Great  Lakes  and  other  inland  waters  have 
been  maintained,  the  name  of  Socncer  F.  Baird 
(q.v.)  is  permanently  associated.  These  methods, 
protected  by  stringent  laws  and  policing,  have 
kept  a  supply  of  shad,  .salmon  and  other 
anadromous  fishes  in  our  rivers;  and  sensible 
regulations  are  preserving  the  great  sea-fisheries 
for  cod,  herring,  mackerel  and  many  southern 
species.  Similarly  the  small  lake  and  river 
fishes  of  local  food  value,  or  interesting  to 
anglers,  are  now  fairly  well  protected  and  re- 

plenished under  the  watchful  care  of  State 

commissions  and  various  anglers'  associations 
Regulative  care  is  preserving  well  also  the 
oyster,  clam,  crab  and  other  shellfish  supply. 

Put>lic  sentiment  and  legal  control  had  been 
steadily  improving  and  were  stimulated  by  the 
sudden  perception,  about  1875,  that  the  bison, 
the  wild  pigeon,  the  prairie  chicken  and  other 
well-known  animals  would  soon  become  ex- 

tinct unless  rescued.  At  this  time,  too,  sprang 
up  the  world-wide  fashion  of  using  stuffed 
birds,  and  their  wings  and  feathers,  in  millinery 
Ruthless  slaughter  of  egrets,  hummingt)iras 

and  cver>'  sort  of  song-bird  as  well  as  larger 
kinds  began;  and  in  18H5  the  Audubon  Society 
was  organized  to  tr>'  to  stem  the  tide  of  de- 

struction and  bring  to  the  minds  of  women  a 
knowledge  of  the  economic  as  well  as  moral 
wrong  involved  in  the  fashion  that  was  sacri- 

ficing bird-life  all  over  the  world.  Out  of  this 
movement  grew  the  National  Association  of 
Audubon  Societies  (q.v.),  which  has  been  the 
most  powerful  factor  in  bringing  ail  the  birds 
of  the  country  under  the  protection  of  good 
laws.  Finally,  it  was  largelv  instrumental,  in 
co-operation  with  the  United  States  Biological 

Survey  and  several  sportsmen's  organizations, 
in  arranging  a  treaty  with  Canada  covering  the 
safety  of  migratory  birds  equally  in  both 
countries.  This  treaty,  the  way  for  which  was 
paved  by  the  United  States  Federal  law  of 
1913,  protecting  all  migratory  birds,  regardless 
of  State  lines,  was  finally  ratified  in  1916  — 
abolishing  in  this  respect  mtemational  lines  ̂  
by  the  Congress  of  the  United  States  and  by 
the  Parliament  of  the  Dominion  of  Canada. 
both  of  which  bodies  arranged  for  its  enforce- 

ment. The  conservation  ot  American  bird-life 
may  now  be  said,  therefore,  to  be  in  a  satis- 

factory condition. 
Meanwhile,  under  the  sympathetic  encourage- 

ment of  President  Roosevelt,  continued  by  his 
successors,  certain  areas  have  been  set  apan 
from  the  pu1>lic  domain  —  in  most  cases  tracts 
virtually  useless  for  agriculture  or  grazing  — 
as  "Reservatitms*  wherein  the  destruction  of 
all  living  and  harmless  creatures  is  prohibited 
This  policy  liegan  with  the  seclusion  of  the 
animals  of  the  Yellowstone,  Glacier.  Mount 
Olympus  and  other  national  pariu.  Bat  these 
mountainous  and  forested  t>Iaccs  were  aoi 
suited  to  the  larger  plains-animalt.  for  which 
special  reservations  were  soon  prepared.  Thb 
policy  began  with  the  Wichita  National  Gaov 

Preser\-e  in  southeastern  Oklahoma^  oovcrinft 
57,120  acres.  It  contains  a  fenced  Uson-raaicc 
of  <>.7()0  acres,  which  in  1006  was  slocked  with 
a  band  of  bi'ions  by  the  New  Yoric  Zoologies] 
Society ;  this  band  has  since  increased  to  nearer 
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100,  and  many  antelopes  and  deer  have  been 
set  free  in  similar  great  enclosures.  Another 
bison-range  was  established  in  northern  Mon- 

tana and  stocked  in  1910  by  the  Bison  Society, 
and  a  large  herd  is  now  in  existence  there. 
Minnesota  has  a  great  deer-preserve  in  a 
region  of  forest,  ponds  and  rocks  adjacent  to 
the  Canadian  line;  and  a  similar  refuge  for 
deer  exists  under  State  guardianship  in  the 
Adirondacks.  Greater  in  extent  than  all  these 
combined  is  the  grand  Canyon  National  Game 
Preserve,  which  embraces  the  whole  region 
through  which  the  Grand  Canyon  of  the  Rio 
Colorado  has  been  carved.  Its  area  is  2,333 
square  miles  of  mountains,  plateaus  and  can- 

yons inhabited  by  animals  that  are  adapted  to 
the  local  conditions  and  could  hardly  be  pre- 

served elsewhere. 
For  birds  about  70  areas  have  been  reserved, 

including  many  breeding  resorts  of  sea-birds, 
on  the  coasts  of  the  Pacific  States,  British 
Columbia  and  Alaska,  heretofore  raided  by  egg- 
hunters;  large  areas  of  marshes  and  lakes  in 
the  Pacific  States  and  in  the  interior  necessary 
as  breeding-  and  feeding-places  for  western 
wildfowl  and  secure  refuges  for  them  on  their 
migrations;  and  many  heronries  and  resorts 
of  shore-birds  and  ducks  in  Florida  and  else- 

where along  the  Gulf  Coast.  Similar  reserva- 
tions have  been  created  in  Canada  and  in  the 

insular  possessions  of  the  United  States.  Be- 
sides this  several  of  the  States,  and  Provinces 

have  established  reserves  for  animals  —  notably 
Xew  York,  Pennsylvania,  Minnesota,  Louisiana 
and  the  northern  RocW  Mountain  States;  and 
in  Canada,  Quebec,  Ontario,  Manitoba  and 
Alberta.  The  Canal  Zone  is  as  a  whole  a  bird- 
reservation;  this  is  the  only  American  one  not 
controlled  by  the  Department  of  Agriculture  and 
administered  by  the  Biological  Survey.  It  must 
r.ot  be  forgotten,  also,  that  the  conscientious 
enterprise  of  out-door  societies  of  various  kinds 
and  of  individual  citizens  have  made  many 
private  game-preserves  and  bird-sanctuaries, 
and  in  so  doing  have  not  only  provided  local 
refuges,  but  have  interested  and  educated  the 
people  of  the  neighborhood.  The  education  of 
the  young  and  the  general  interest  now  felt  in 
animal  life  in  a  scientific  as  well  as  a  humane 
way  is  really  the  greatest  safeguard  wild  life 
iias. 

In  addition  to  the  federal  supervision  now 
exercised  in  both  the  United  States  and  Canada 
lo  prevent  the  waste  of  wild  life  while  enjoy- 

ing its  proper  utilization,  every  State  and 
province  has  a  board  of  commissioners  charged 
with  the  same  duty,  and  with  the  execution  of 
ihe  game  laws.  These  public  officials  are  both 
aided  and  criticized  by  several  vigorous  or- 

ganizations, the  most  powerful  of  which  are 
The  American  Game  Protective  and  Propaga- 

tion Association,  The  Wild  Life  Protective  As- 
sociation, The  New  York  Zoological  Society, 

The  National  Association  of  Audubon  Societies, 
The  Camp  Fire  Club  of  America  and  The 
P.oone  and  Crockett  Club.  To  this  list  might 
well  be  added  the  names  of  a  large  number  of 
lesser  organizations  exerting  a  most  useful 
vigilance  and  influence  locally.  Consult  the 
publications  of  the  United  States  Department 
of  Agriculture,  especially  those  of  the  Biologi- 

cal Survey  and  of  the  Canadian  Conservation 
Commission;   also   the   annual   rejgorts   of   the 

State  game  and  fish  commissions  and  of  the 
societies  listed  above.  The  best  guide  to  fur- 

ther study,  and  summary  of  results  up  to  the 
beginning  of  the  Great  War,  is  lo  be  found  in 

William  T.  Hornaday's  <Our  Vanishing  Wild 
Life*  (New  York  1913). 

Ernest  Ingersoll. 

WILDBAD-GASTEIN,  vilt'bad  gas'tln, 
Austria,  a  watering-place  in  Gastein  valley, 
3,000  feet  above  the  sea,  48  miles  south  of  Salz- 

burg, with  thermal  springs  varying  from  64° 
to  lOO'',  and  containing  some  salt  and  car- 

bonates of  magnesia  and  lime.  The  place  gives 
the  name  to  a  treaty  signed  here  in  1865  by  the 
emperor  of  Austria  and  the  king  of  Prussia, 
the  non-observance  of  the  terms  of  which  led 
to  the  German  War  of  1866. 

WILDCAT,  any  of  the  smaller  species  of 
feline  animals  (family  FelidcB,  q.v.)  in  its  feral 
condition;  a  lynx.  The  term  is  a  general  one 
applying  to  all  the  smaller  felines;  but  locally 
has  usually  some  specific  application.  Thus  in 
European  books  and  speech  the  *  wildcat*^  prop- 

erly and  ordinarily  means  Felis  catus,  formerly 
well  known  in  all  forested  districts  from  the 
British  Isles  to  Siberia,  and  still  to  be  found  in 
the  less  settled  districts  of  the  Continent  south 
of  Sweden,  though  extinct  in  Great  Britain, 
France  and  Italyj  it  is  also  numerous  in  north- 

ern Scotland.  The  wildcat  is  larger,  heavier 
and  more  strongly  built  than  the  domestic  cat 
(to  which  it  has  contributed  little,  if  anything: 
see  Cat),  has  a  stouter  head  and  shorter  and 
thicker  tail,  which  does  not  taper ;  besides  other 
peculiarities.  Its  body  is  yellowish  gray,  with 
a  dark  stripe  along  the  spine,  and  with  numer- 

ous darkish  stripes  descending  more  or  less 
vertically  down  the  sides,  marking  the  limbs 
transversely  and  forming  rings  around  the  tail. 
It  is  noted  for  its  savagery,  and  thoroughly 
tamed  examples  are  very  rare,  if  any  ever 
existed.  Like  most  of  the  wild  felines  the 
female  makes  her  nest  in  a  hollow  tree,  or  cleft 

of  rocks,  in  an  abandoned  crow's  nest,  or  some similarly  convenient  place,  and  brings  forth 
there  in  early  summer  an  annual  litter  of  youn^, 
which  show  the  ferocity  of  their  native  disposi- 

tion from  the  start. 

Lynxes. —  The  other  European  wildcat  and 
the  North  American  wildcats  are  lynxes,  for- 

merly set  apart  in  a  separate  genus  (Lynx)  ; 

but  most  modem  zoologists  do  not  do  so.  ̂ ^The 
lynxes,*^  says  Mivart,  ̂ ^arc  animals  which  pre- 

sent a  markedly  different  aspect  from  that  of 
other  cats.  Their  legs  are  long,  and  their  tail 
is,  with  one  exception  (that  -of  the  caracal), 
very  short.  Their  ears  also  are  tufted  at  the 
tip:  The  pupil  is  linear  when  contracted.  The 
orbits  are  incompletely  surrounded  by  bone. 
They  have  no  tooth  representing  the  common 

cat's  first  upper  premolar,  while  that  answering 
to  its  second  upper  premolar  is  largely  devel- 

oped. The  intestines  are  also  very  short.  .  .  . 
Still  the  above  given  characters  are  variable  in 
the  cat  group.  In  some  cats  other  than  lynxes 
the  tail  is  short,  and  some  have  the  ears  more 
or  less  penciled.  Some,  as  we  have  seen,  have 
long  legs,  and  in  many  the  upper  premolar  is 
wanting.  The  lynxes,  therefore,  cannot  be 
separated  off  as  a  nominally  distinct  group  of 
genus.  The  lynxes  are  very  variable  in  their 
color  and  markings,  and  the  Northern  lynx 
alsp  varies  .greatly  in  the  abundance  of  its  hair, 
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fur  is  dark-brown  above,  each  hair  tipped  with 
white,  and  it  is  spotted  white  on  the  lower  parts, 
with  yellow  lines  forming  a  V  on  the  face. 
Central  Asia  has  several  notable  wildcats,  as 
the  manul  (F.  manul),  the  steppe  cat  (F. 
caudatus),  and  Tibetan  tiger-cat  (F.  scripta), 
all  of  which  are  handsomely  striped  or  spotted, 
or  both. 

American  Tropical  CatSw — South  and  Cen- 
tral America  are  the  home  of  a  large  variety 

of  small  felines,  as  well  as  of  the  puma  and 
jaguar.  Of  these  the  most  notable  are  the  eyra, 
ocelot,  and  jaguarondi  (qq.v.)  elsewhere  de- 

scribed. In  addition  to  these  are  several  of 
much  local  interest.  The  margay  or  chati  {^F, 
tigrina)  is  a  widespread  and  variable  species, 
which  is  met  with  from  Mexico  to  Paraguay,  in 
warm  and  well-wooded  lowland  regions.  Its 
fur  may  be  a  grizzlv  gray,  or  vary  from  that  to 
a  fox-red,  profusely  marked  with  black  spots 
and  rings,  which  extend  along  the  tail,  but  do 
not  form  rings.  There  are  three  upright  bars 
upon  each  cheek.  The  margay  measures  about 
two  feet  in  length  of  body^  and  its  tail  about  11 
inches.  Geoffroy*s  cat  {r.  guigna)  is  a  little known  species  of  southern  Brazil.  The  Pampas 
cat  or  straw-cat  {F.  pajeras^  is  a  well-marked 
form.  It  is  much  larger  ana  more  robust  than 
a  house-cat,  with  short  thick  legs,  a  short, 
club-shaped  tail,  thick  neck  and  small  head, 
with  great  roimd  eyes  and  very  small  ears. 
This  appearance  of  weight  and  size  is  largely 
due  to  the  unusual  length  of  the  hair,  which 
is  yellowish  gray,  marked  with  transverse 
brownish  bands  on  the  body,  patches  on  the 
lace  and  rings  around  the  tail.  It  inhabits  the 
open  plains  of  Argentina,  and  with  similar 
habits  has  become  a  curious  counterpart  of  the 
manul  of  the  Asiatic  steppes. 

Bibliography.— Mivart,  <The  Cat^  (New 
York  1892) ;  miiot.  < Monograph  of  the  Feli- 
dae^  (London  1878-83)  ;  Hamilton.  <The  Wild- 

cat of  Europe >  (London  1896) ;  Blanford, 
*  Fauna  of  Bntish  India — Mammals^  (London 
1888);  ̂ Zoology  of  Persia>  (London  1876); 
Blythe,  *  Monograph  of  the  Species  of  Lynx^ 
(Calcutta  1846) ;  Stone  and  Cram,  < American 
Animals*  (New  York  1902) ;  and  standard 
authorities. 

WILDE,    wild.    George   Francis   Faxon, 
American  naval  officer:  b.  Braintree,  Mass.j  23 
Feb.  1845.  He  was  graduated  from  the  United 
States  Naval  Academy  in  1864  and  in  1864-66 
was  attached  to  the  Brazil  squadron.  He  re- 

ceived promotion  to  lieutenant-commander  in 
1869,  to  commander  in  1885,  and  while  com- 

manding the  dispatch  boat  Dolphin  in  1885-88 
made  a  trip  around  the  world,  the  Dolphin 
being  the  first  steel  vessel  in  the  United  States 
navy  to  accomplish  that  feat.  He  became  cap- 

tain in  1898,  commanded  the  ram  Katahdin  in 
the  Spanish-American  War  and  later,  in  com- 

mand of  the  Boston,  he  landed  the  first  marine 
troops  ever  landed  in  China,  sending  them  to 
guard  the  legation  at  Peking.  He  captured 
Iloilo  in  the  Philippine  Islands  in  1899,  and 
was  placed  in  command  of  the  Oregon  in  that 
year.  In  1900  he  captured  Vigan  in  the  Philip- 

pines, and  he  was  in  command  of  the  Oregon 
when  she  was  grounded  on  an  uncharted  ledge 
of  rock  in  the  Pechili  Gulf.  In  1901-02  he  was 
in  command  of  the  navy  yard  at  Portsmouth, 

N.  H.,  and  after  1902  was  in  charge  of  the 
yard  at  Boston. 

WILDE,  Jane  Francesca  Elgee,  Lady 
(*Speranza*),  Irish  poet:  b.  Wexford.  Ireland, 
1826;  d.  Chelsea,  England,  3  Feb.  1896.  She 
was  married  to  Sir  William  Robert  Wills  Wilde 
in  1851.  Her  literary  career  began  in  1845 
with  her  contributions  in  prose  and  verse  to  the 
< Nation.^  The  publication  of  her  essay  <Jacta 
alea  est,*  under  her  pen-name  «Speranza,*  was 
made  the  basis  of  the  unsuccessful  prosecution 
of  the  editor  after  the  suppression  of  the  Na- 

tion in  1848.  Among  her  writings  are  ̂ Ugo 
Bassi>  (1857);  *Poems  by  Speranza>  (1871); 
^Ancient  Legends,  Mystic  Charms,  and  Super- 

stitions of  Ireland*  (1887);  ̂ Notes  on  Men, 
Women  and  Books*  (1891)  ;  < Social  Studies' 
(1893).  etc. 
WILDE,  Oscar  (Fingal  OTlahertie 

Wills),  Irish  poet:  b.  Dublin,  Ireland,  1856;  d. 
Paris,  30  Nov.  1900.  His  father  was  Sir  Wil- 

liam Wilde,  a  noted  surgeon,  and  his  mother 
was  Lady  Jane  Wilde  (qv.).  He  was  grad- 

uated from  Oxford  in  1878,  winning  the  New- 
digate  prize  for  English  verse.  In  1879  he 
went  to  live  in  London,  where  he  soon  became 
the  leader  of  the  so-called  aesthetic  movement 
and  was  satirized  by  Du  Maurier  as  ̂ Postle- 
thwaith*  in  Punch,  and  by  Gilbert  in  the  opera 
*  Patience.^  He  visited  the  United  States  in 
1882,  lecturing  extensively  on  art  topics,  and 
later  lectured  similarly  in  his  own  country  and 
in  Paris.  As  an  orator  he  was  a  flat  failure, 
but  he  had  a  faculty  of  keeping  himself  in  the 
public  eye.  His  poetry  and  plays  constitute  his 
best  claim  to  recognition.  In  1895  he  was  con- 

victed of  a  serious  moral  oflFense  and  con- 
demned to  penal  servitude  for  two  years.  Dur- 

ing his  imprisonment  he  wrote  *A  Ballad  of 
Reading  Gaol,*  a  poem  of  great  force,  and 
<De  Profundis,*  published  in  1905.  After  his 
release  he  lived  mainly  in  France.  His  other 
published  works  include  < Poems*  (1880) ; 
<The  Picture  of  Dorian  Gray,*  a  novel;  ̂ The 
Happy  Prince  and  Other  Tales*  (1888);  the 
tragedies  <Guido  Ferranti*  (1890),  and  <The 
Duchess  of  Padua ^ ;  ̂ Intentions,*  essays 
(1891) ;  ̂ Lord  Arthur  Savile's  Crimes,  and 
Other  Stories^  (1891);  *Lady  Windermere's 
Fan,*  ̂ A  Woman  of  No  Importance,*  and 
^The  Importance  of  Being  Earnest,*  etc.  His 
comedies  are  extremely  clever,  and  his  poems 
are  characterized  by  melody  of  movement  and 
beauty  of  thought.  A  complete  edition  of  his 
poems  appeared  in  1903.  Consult  Ransome, 
A.,  ̂ Oscar  Wilde:  a  Critical  Study*  (London 
1912)  ;  Douglas,  Lord  Alfred,  <  Oscar  Wilde  and 
Myself*  (New  York  1914);  Mason,  S., 
^Bibliography  of  Oscar  Wilde*  (London  1914). 
WILDB,  Richard  Henry,  American 

scholar:  b.  Dublin,  Ireland,  24  Sept.  1789;  d. 
New  Orleans,  La.,  10  Sept.  1847.  He  came 
with  his  parents  to  the  United  States  in  1797 
and  settled  in  Georgia,  where  he  studied  law, 
and  in  1809  was  admitted  to  the  bar.  He  was 
elected  attorney-general  of  his  State,  and  in 
1815-17,  1824-25  and  in  1827-35  was  a  member 
of  Congress.  He  spent  the  years  1835-40  in 
Europe,  made  a  special  study  of  Dante  and 
Tasso,  and  was  instrumental  in  the  discovery 
of  a  portrait  of  Dante  by  (liotto  on  the  wall 
of  the  chapel  of   Bargello.     He  subsequently 
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rcmcivcd  to  New  Orleans,  rc-engaK^^d  in  law 
practice,  and  in  1844  accepted  the  chair  of  con- 

stitutional law  at  the  Louisiana  State  Univer- 

sity. He  wrote  the  widely  popular  poem,  *My 
Life  is  Like  the  Summer  koi»e,'  and  also  pub- 

lished *  Conjectures  and  Researches  Concern- 
ing the  i^vo.  Madness  and  Imprisonment  of 

Torquato  Dante*  (1842).  His  poem  *Hesperia,' 
edited  by  hi^  !>on,  wa>  puhHshed  in  18()7. 

WILDE,  Thomas.     See   Truro,   Thomas 
VVili>f;  Hakon. 

WILDER,   wirder,   Alexander,   American 
physician  and  author:  h.  Verona,  N.  Y.,  14  May 
1823;  d.  V>  Sept.  VXlS,  He  was  graduated 
at  Syracuse  Medical  College  in  1850,  and  in  1852 
l^e^Tan  an  editorial  career  on  the  Syracuse  Star 
l>eini:  sul»^e<iurnily  C(»nnicted  with  the  Syracuse 
Journal  (1853),  New  York  Teacher  (1856), 
and  New  York  EvcniHy  Post  (1858^71).  He 
was  an  anti-Tweed  alderman  in  New  York  in 
1872,  inspector  of  schools  in  1873,  and  from 
1875  to  1895  secretary  of  the  National  Eclectic 
Medical  Association,  editing  V)  \olumes  of 

^Transactions.*  He  was  president  of  the  New 
York  School  of  Phiio.sophy.  Anioiikj  his  pub- 

lished works  are  *  Secret  of  Inmiortality  Re- 
vealed* (1846);  *Ne()-Platoni!>m  and  Alchemy* 

(180"));  *Our  Darwinian  Cousins*  (1873); 
M'lleu>inian  and  IJacchic  Mysteries*  (1874); 
^Ancient  Symliol  Worship*  (1874);  'Serpent 
and  Siva  \\orship*  (1875);  *  Vaccination,  a 
Fallacy*  (1879);  *  Psychology  as  a  Science* 
(1884);  'The  SouP  (1884);  'Higher  Sources 
of  Knowlc^dge*  (1884)  ;  *  Ethics  and  Philosophy 
of  the  Zoroasters*  (1885);  *  Ancient  Smybol- 
i.sm  and  Serpent  Worship*  (1886);  ̂ Later 
riatoni>t>'  (1887);  < Antecedent  Ufe*  (1895); 
*The  Ganglionic  Nervous  System^  (1900); 
'Perennial  Life*  (1902);  'History  of  Medi- 

cine' (VX)2).  ,He  translated  and  edited 
'laml*lichu>  on  Egyptian  Mysteries.* 
WILDER,  Burt  Green,  American  scholar 

and  physiolojrist :  h.  Boston,  Mass.,  11  Aug. 
\M\.  He  was  graduated  from  the  Lawrence 
Scientific  School  at  Harvard  in  1862,  was 
assistant  snrccon  in  the  l^nion  army  in  1863- 
f)5.  and  in  lS(ib  was  graduated  from  the  medi- 

cal department  at  Harvard.  He  was  assistant 
in  comparative  anatomy  at  the  Harvard 
Mn-cum  of  Comparative  Zoology  in  18(i6-67, 
anil  in  18(»7  accepted  the  chair  of  zoology  at 
rniiiell,  which  he  occupied  until  1916.  when  he 
wa-.  nia<le  pn»te*S(»r  enurilU'i.  In  1874-84  he 
wa'i  lecturer  ni  ph\M()l«»j;y  at  the  Summer  Medi- 

cal School  of  NIatne.  He  has  made  many  in- 
teresting,' researches  concerning  the  hahits  of 

I  he  spider,  and  spent  nnich  time  in  an  endeavor 
to  »itrure  a  simple  anatomic  nomenclature.  In 
ISSS  ikt  he  was  president  of  the  American 
Nenrolok'ical  Association.  He  has  written 
nunurous  professional  papers,  and  much  miscel- 
laneniis  literature,  besides  s*'veral  h\Tnn>  and 
mn^'ic.  and  ha<  puMi-hed  in  lKK)k  form  'What 
Yonni;  I'eople  Should  Know*  (1874);  'Health 
N«.to«i  f..r  Stndtntv'  (188.0:  'Phvsiology 
Practicunis*  (1888);  'Health  Notes  for  Stu- 

dents' (IK'Xl):  'History  of  .=;5th  Ma^s.  Infan- 
tr>'*  (1918)  Hii  h<  "it  known  music  is  *Thc 
Founder*.'  Hvmii*  n^)7)  :  *Slumber  Song* 
(1908):  'Last  Nipht*  (100^),  and  «01d  Iron- 

sides*  (1912). 

WILDER,  Marshall  Pincknejr.  American 
horticulturist:  h.  Kindee,  N.  H..  22  Sept.  1798; 
d.  Boston,  Mass.,  16  i3ec.  1886.  He  wa>  en- 

gaged as  a  merchant  in  the  West  India  tr^de  at 
Boston  after  1825,  in  1839  was  chosen  to  the 
State  legislature,  was  president  of  the  State 
senate  in  1850,  and  in  1849  M:rved  as  mcmJ<f 
of  the  executive  council.  He  was  prominent 
in  the  organization  of  the  Constitutional  Union 
Party,  was  a  delef<atc  to  the  convention  which 
nominated  Bell  and  Kxerett  in  1860,  and 
throtiffhout  the  Civil  War  was  a  firm  supporter 
of  the  Union.  He  founded  the  Massachusetts 

A^rricultural  Society,  the  Massachusetts  ARri- 
cnltural  College,  and  was  active  in  the  move- 

ment which  resulted  in  the  estaMishment  of 
the  Massachusetts  Institute  of  Technology.  He 
was  author  of  numerous  articles  on  horticulture, 
and  lectured  extensively  on  the  subiect.  Amonjj 

his  puhlished  addresses  may  he  mentioned  *The 
Hybridization  of  the  CameUia  and  Its  Varie- ties*   (1847). 

WILDER,  Bfarshall  Pinckney,  American 
professional  entertainer:  b.  (icneva,  N.  Y.,  19 
Sept.  1859;  d.  10  Jan.  1915.  His  occupation  was 
at  first  a  peddler,  and  later  a  stenographer,  but 
he  abandoned  it  in  order  to  become  a  drawing- 
room  entertainer,  in  which  capacity  he  became 
widely  popular.  Thuugh  a  hunchback  he  pos- 

sessed such  a  pleasing  presence  with  unfailing 

good  humor  that  he  made  friends  evcr>'whcre. 
At  first  he  entertained  for  50  ccnt^  an  evcmng, 
but  in  1883  he  went  to  London,  was  well  re* 
ceived  by  royalt>\and  his  fame  was  thus  es- 

tablished. In  1899  he  began  to  appear  in 
vaudeville.  In  1904-05  he  toured  around  the 

world.  He  has  published  'People  I'xe  Smiled 
\Vith> ;  <The  Sunny  Side  of  the  Street'  ( 1905) ; 
^Smiling  Around  the  World »   (l'X)7). 
WILDERNESS,  The  Battle  of  the.  On 

9  March  1864  President  Lincoln  handed  to  Gen- 
eral Grant  his  commission  as  licutenant-genenl 

and  two  days  later  placed  him  in  command  of 
all  the  armies  of  the  United  States.  Grant 
made  immediate  preparations  for  an  early  cam- 

paign to  be  conducted  simultaneously,  east  and 
west.  He  made  his  headquarters  with  the  Anny 
of  the  Potomac.  Before  coming  to  the  East 
he  had  expressed  himself  as  faxoring  a  coast 
movement  south  of  James  River,  and  an  ad- 

vance on  Richmond  on  that  line.  After  hi^ 
arrival  at  Washington  and  a  study  of  the  prob- 

lem he  proposed  to  act  with  the  Army  of  the 
Potomac  on  what  was  known  as  the  overland 
route  from  the  Kapidnn  to  the  Tames,  while 
General  Butler,  with  30,()00  men,  snould  ascend 
James  River  from  Fort  Monroe  and  establisb 
himself  in  an  intrenched  position  near  Gry 
Point,  whence  he  c«)uld  operate  against  Rich- 

mond and  its  communicati<in«  with  the  soath. 
and  at  a  proper  time  form  a  junction  with 
the  .\rmy  of  the  Potomac,  moving  down  from 
the  north.  .\\  the  same  time  Genera!  SigeL 
rf.mmanding  troops  in  West  Virginia  and  the 
Shenandoah  Valley,  was  instructed  Co  for* 
two  columns,  one  of  10,000  men,  under  General 
Crook,  to  move  from  the  Kanawha  and  operate 
against  the  Virginia  and  East  Tennessee  Rail- 

road, the  other  7,000  strong,  under  Siget,  in 
person,  to  advance,  as  far  as  possible,  np  the 
Shenandoah  Valley,  to  draw  detachmentt  froa 

Lee.    Grant's  main  reliance,  however,  was  dK 
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f  the  Potomac,  which,  30  April  1864, 
iposcd  of  the  Second,  Fifth  and  Sixth 
f  infantry  and  a  cavalry  corps,  com- 
respectively  by  Gens.  W.  S.  Hancock, 

barren,  John  Sedgwick  and  P.  H.  Sheri- 
hc  Ninth  corps,  Gen.  A.  E.  Burnside, 
with  the  Army  of  the  Potomac  on 
fbut  acted  under  the  immediate  orders 
ral  Grant,  until  the  24th,  when  it  became 
f  the  Army  of  the  Potomac, 
trength  of  the  army,  including  the  Ninth 
0  April,  was  118,769  officers  and  men, 

')  guns.  The  army  was  commanded  by 
orge  G.  Meade.  Formed  in  battle  line, 
ics  deep,  with  one- third  in  reserye,  it 
over  a  front  of  21  miles.  Its  train  of 
igons  was  65  miles  long.  The  assigned 
this  army  was  to  attack  the  Army  of 
n  Virginia,  and  by  constant  hammering 
it  and  take  Richmond.  The  army  of 
n  Virginia,  commanded  by  Gen.  R.  E. 
IS  composed  of  the  First,  Second  and 
nfantry  corps,  commanded  by  Gens.  J. 
ect,  R.  S.  Ewell  and  A.  P.  Hill.  A 

corps  of  two  divisions  (Wade  Hamp- 
d  Fitzhugh  Lee's)  was  commanded  by 
E.  B.  Stuart.  The  most  reliable  esti- 

^es  Lee's  strength,  present  for  duty,  on 1864,  as  48,700  infantry,  4,854  arullery 
199  cavalry,  an  aggregate  of  61,953 
and  men,  with  224  guns.  On  1  May 
ny  of  the  Potomac  was  encamped  in 
inity  of  Culpeper  Court  House,  be- 
le  Rapidan  and  the  Rappahannock,  and 
ith  corps  on  the  railroad  from  Man- 
unction  to  the  Rappahannock.  Lee's 
y  south  of  the  Rapidan,  Ewell's  corps 
iine  Run  and  A.  P.  Hill's  on  Ewell's 
her  up  the  Rapidan.  Longstreet's  corps 
ar  Gordonsville.  Stuart's  cavalry  lay 
he  lower  Rappahannock.  Lee's  head- .  were  near  Orange  Court  House,  70 
om  Richmond. 
i  army  being  the  first  objective,  it  was 
ietermined  to  cross  the  Rapidan,  turn 
t  and  compel  him  to  fall  back  toward 
id  or  come  out  of  his  intrenchments 
e  battle  on  open  ground.  The  principal 
n  to  this  movement  was  the  difficulty 
;d  by  the  Wilderness,  a  forest  of  un- 
densc  growth,  with  an  almost  im- 

)le  undergrowth,  where  infantry  could 
th  great  difficulty  and  where  cavalry 
llery  could  iTot  be  used.  It  was  thought 
this  difficulty  by  moving  at  night,  cross- 
^pidan  and  getting  through  the  Wilder- 
Fore  Lee  could  discover  the  movement 

Tcept  it  by  moving  on  the  Orange  turn- 
d  Orange  plankroad.  These  two  roads 
m  Orange  Court  House  down  the  Rapi- 
^ard  Fredericksburg.  They  follow  the 
direction  of  the  river  and  are  almost 
to  each  other;  the  turnpike  nearest 

r  and  the  plank  road  a  short  distance 

F  it.  Grant's  proposed  route  lay  directly 
hese  two  roads  along  the  western  bor- 
the  Wilderness.  The  movement  began 

ght  of  3  May.  Hancock's  Second  corps, 
i  by  Gregg's  cavalry  division,  crossed 
idan  at  Ely's  Ford  and  moved  to  Chan- 
ille,  where  the  entire  corps  with  its 
ad  arrived  by  noon  of  the  4th.  War- 

orps,    preceded    by    Wilson's    cavalry. 

crossed  the  river  at  Germanna  Ford  and 
marched  to  Wilderness  Tavern,  at  the  inter- 

section of  the  Germanna  road  by  the  Orange 
turnpike.  It  reached  its  position  by  2  p.m.  of 
the  4th. 

Wilson's  cavalry  was  thrown  forward  to 
Parker's  Store  on  the  Orange  plankroad.  Sedg- 

wick's Sixth  corps  followed  Warren's  across  the 
Germanna  Ford  and  halted  a  short  distance  be- 

yond it  The  crossing  of  the  river  was  very 
gratifying  to  Grant  who  regarded  it  as  a  great 
success,  and  it  removed  from  his  mind  the  most 

serious  apprehension  he  had  entertained  ^Hhat 
of  crossing  the  river  in  the  face  of  an  active, 
large,  well-appointed  and  ably  commanded  army, 
and  how  so  large  a  train  was  to  be  carried 

through  a  hostile  country  and  protected.®  At noon  of  the  4lh  Grant  knew  that  Lee  was 
aware  of  his  movement,  upon  which  he  sent 
a  dispatch  to  Burnside  to  make  a  forced  march 
from  beyond  the  Rappahannock  to  Germanna 
Ford,  and  by  the  morning  of  the  5th  his  ad- 

vance was  crossing  the  Rapidan.  The  orders 
for  the  5th  were  for  Sheridan,  witli  two  di- 

visions of  cavalry,  to  move  against  the  Con-' 
federate  cavalry,  near  Hamilton's  Crossing,  and 
at  5  A.M.  Wilson's  cavalry  division  was  to  move 
to  Craig's  Meeting  House  and  reconnoitre  the 
Orange  pike  and  plankroads  and  other  roads  on 

his  right  and  left.  Hancock's  Second  corps  was to  march  from  Chancellors vi lie  to  Shady  Grove 

Church  and  extend  its  right  toward  Parker's 
Store  on  the  Orange  plankroad,  to  which  point 

Warren's  corps  was  ordered  to  advance  from 
Wilderness  Tavern.  Warren,  in  turn,  was  to 

extend  his  right  toward  Sedgwick's  Sixth  corps, which  was  ordered  to  Wilderness  Tavern. 
General  Lee  interfered  with  the  full  execu- 

Uon  of  these  orders.  He  had  been  expecting 
Grant  to  move  on  his  right  and  when  he  saw 
on  the  morning  of  the  4th  that  the  movement 
was  being  made,  determined  to  attack  him  be- 
•fore  he  could  get  out  of  the  W^ilderness  and 
ordered  Ewell  to  march  by  the  Orange  pike  and 
A.  P.  Hill  down  the  plankroad,  and  that  night 

Ewell  bivouacked  within  five  miles  of  W'ilder- 
ness  Tavern,  and  Hill's  advance  division  halted 
for  the  night  at  Mine  Run,  seven  miles  from 

Parker's  Store  on  the  plankroad,  and  about 
lO  from  the  intersection  of  the  Brock  road. 
Longstreet  moved  from  near  Gordonsville  at 

4  P.M.  Stuart's  cavalry  was  drawn  in  and  or- 
dered to  cover  the  Confederate  right.  On  the 

morning  of  the  5th  Ewell  continued  his  march 
on  the  Orange  pike,  under  instructions  to  regu- 

late his  march  with  that  of  A.  P.  Hill,  on  the 
plankroad,  and  both  informed  that  it  was  not 
desired  to  bring  on  a  general  engagement  be- 

fore Longstreet  came  up,  who  was  under  orders 
to  follow  Hill  on  the  plankroad.  When  Ewell 
was  two  miles  from  the  Wilderness  Tavern, 
he  halted,  as  he  was  three  or  four  miles  farther 
advanced  than  Hill.  Warren  had  discovered 
that  the  Confederates,  under  Ewell,  were  in 
force  two  miles  beyond  Wilderness  Tavern 
and  before  7  a.m.  had  informed  Meade  of  the 
fact,  who  ordered  Warren  to  make  an  attack 
with  his  whole  force.  Sedgwick  was  directed 
to  move  up  by  a  cross  road,  attack  the  enemy 
and  connect  with  Warren  on  the  turnpike,  and 
a  dispatch  was  sent  to  Hancock,  informing  him 
of  what  had  become  known  and  directing  him 

to  halt  at  Todd's  Tavern,  until   furAer  dc- 
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\  clopmcnts.  Warrcii  had  started  early  in  the 

morning;  for  Parker's  Store,  on  the  OranRC 
plankroad,  and  when  near  it  Crawford's  di- 

vision had  l)evn  ordered  to  halt  in  a  good  posi- 
tion on  high  ground,  and  finding  that  VVilson's 

cavaliAT  at  Parker's  Store  needed  assistance Crawtord  threw  forward  a  skirmish  line  that 

encountered  the  flankers  of  A.  P.  Hill's  corps. Soon  after  8  a.m.  Crawford  was  informed 

hy  U'arrcn  that  Griftin's  and  Wadsworth's  di- visions would  attack  Ewell  on  the  turnpike  and 
he  was  ordered  to  join  in  it  with  one  of  his 
hrigades.  Between  9  and  10  a.m.  Hancock  was 
ordered  to  move  up  the  Brock  road  to  the 
Orange  plankruad  and  l)c  prepared  to  move 

out  that  road  toward  Parker's  Store,  and  about 
the  same  hour  three  brigades  of  General  Getty's 
division  of  Sedg\vick*s  corps  were  ordered  from the  Wilderness  Tavern  to  the  intersection  of 
the  Brock  road  with  the  Orange  plankroad, 
and  directed  to  move  out  the  latter  road  and 
attack  the  enemy,  and,  if  they  could,  drive 

them  back  !)eyond  Parker's  Store.  As  descril)ed 
.  b>  Humphreys.  **The  Brock  road  begins  on  the 
C)range  pike  about  a  mile  east  of  the  old  Wil- 

derness Tavern,  and  runs  in  a  southeast  direc- 
tion to  Spottsylvania  Court  House,  intersecting 

the  Germanna  plank,  the  Orange  plank,  the 
Furnace,  the  Catharpin  and  other  roads  running 
in  a  southwest  and  south  direction.*  Ewell  had 
formed  for  battle  across  the  Orange  pike  when 

about  noon  Warren  opened  the  attack.  Griffin's 
division  advancing  on  both  sides  of  the  pike 

struck  Johnson's  division,  broke  it  and  drove 
it  back.  Hode's  division  was  thrown  in  on 
Johnson's  right,  south  of  the  pike,  and  sup- 

ported by  Early,  who  was  formed  across  the 
pike,  the  line  was  re-established.  After  a 
severe  and  bloody  fight  Griffin  was  driven  back, 
lo'ing  many  prisoners  and  two  guns.  Wads- 
worth's  division,  which  had  advanced  on  the 
left  of  Griffin,  lost  direction,  exposed  its  left 
and  was  thrown  !)ack  in  confusion.  Mc- 

Candlcss'  brigade  of  Crawford's  division,  at- 
tempting to  imite  with  Wad.sworth's  left,  was 

nearly  surrounded  by  Ewell's  right  and  fell 
back  with  heavy  losses,  and  C'raw ford's  entire division  had  to  !>e  drawn  in. 

Thus  all  the  ground  gained  by  Warren  was 
given  up  and  he  assumed  a  new  line  somewhat 
ill  rear,  but  still  in  front  of  Wilderness  Tavern, 
v.ith  his  nght  on  the  Orange  pike.  He  had  lost 
more  than  3.000  men.  On  his  right  General 

Wright's  division  of  Sedgwick's  corps  came 
up  early  in  the  afternoon  and  with  Neill's 
brigade  of  Getty's  division  formed  within  300 
\.;rds  of  Ewell's  front  and  repulsed  one  of  his 
attacks.  Soon  after  this  Se>'mour's  bri^de  of 
Rirkett's  division  came  up  on  the  nght  of 
Neill.  and  al>out  .'^  P  M.  two  brigades  of  Sedg- 

wick attacked  Ewell's  left  and  were  repulsed. Meanwile  (Jeneral  (ietly,  who  had  arrived  at 
thi  iTossing  of  the  Brock  road  and  the  plank- 
roa<!.  bad  been  ordered  to  attack.  Heth's  Con- 
feder:»ir  di\ision  was  in  his  front  supported 

b>  \\  ilcox'«i.  Hancock,  who  had  been  ordered 
from  Todd's  Tavern.  10  miles  distant,  by  xht 
Brock  road,  was  instructed  to  support  Getty, 

drive  A.  V  Hill  beyond  Parker's  Store  and 
connect  with  Warren's  left.  It  was  3. IS  p.m. 
when  Getty  rereivid  his  order  to  attack.  Mean- 

while Hancock's  a<lvance  had  arrived  and  began 
intrenching  on  the  Brock  road.    At  4.15  Getty 

advanced  to  the  attack  through  the  thick  wOuds 
and  had  gone  less  than  400  yards  beyond  the 
Brock  roadj  when  he  became  hotly  engaged  with 
Heth's  division.  Although  Hancock  had  not 
completed  his  dispositions  he  moved  forward 

to  Getty's  support  and  the  fight  became  fierce 
and  deadly  at  very  close  quarters  and  con- 

tinued until  near  8  p.m.,  when  darkness  put 
an  end  to  the  fierce  contest.  Hancock  had  not 

eaincd  much  ground,  but  Hill's  lines  had  been broken  and  his  right  driven  back  by  two 

brigades  of  Barlow's  division.  While  Hancock 
and  Getty  were  engaged,  Wadsworth's  <li\-ision had  been  ordered  in  a  southeast  direction  to 
strike  the  flank  of  the  Confederates  engaging 
them,  T>ut  did  not  l>ecome  seriously  engaged  and 
i\as  halted  by  darkness,  alx>ut  a  fialf  mile  from 
tlic  Brock  road. 

The  Union  army  had  fought  in  detachments. 

with  no  connection  of  its  corps  or  di\'isions. Grant  said  that  he  had  never  seen  such  hard 
fighting,  but  prepared  to  renew  it  next  day. 
and  Hancock,  Warren  and  Sedgwick  were  or- 

dered to  attack  at  5  o'clock  next  morning,  and Burn  side  was  ordered  to  have  two  divisions  in 
position  between  Warren  and  Hancock  so  a^ 
to  advance  with  them.  Each  corps  commander 
was  advised  of  the  instructions  given  to  the 
others.  To  note  briefly  the  action  of  the  cavalry 

on  the  5th :  Wilson's  division,  after  leaving  500 
men  at  Parker's  Store,  had  proceeded  toward 
Craig's  Meiting  House  on  the  Catharpin  road. and  was  driven  back  on  that  road  as  far  as 

Todd's  Tavern.  General  Gregg  had  found 
nothing  at  Fredericksburg,  but  had  discovered 
two  brigades  of  cavalry  falling  Ivack  from  Ham- 

ilton's Crossing  to  Leo's  right  flank,  and  fell 
l>ack  to  Todd's  Tavern  before  3  p.m.  to  check 
the  enemy  pursuing  Wilson  and  drove  them 

back  beyond  Corbin's  Bridge. 
During  the   night  of   the  5th   Ewell's  and 

Hill's   corps   strengthened   their   intrtnchmcnts. 
and  put  artillery  in  position,  and  a  few  minmcs 

before  5  A.M.  of  the  6th  opened  the  second  da^'*» fight  by  an  attack  upon  the  Union  right,  which 

was  promptly  met  by  the  advance  of  Wright's division  of  the  Sixth  corps,  which  made  two 
vigorous  assaults  against  the  Confederate  left 
which  were  repulsed  with  severe  loss.    Warrca 

made   several   attacks  on   Ewell's   right   which 
were  repulsed.   These  persistent  and  unsuccess- 

ful attacks  were  continued  until  after  10  o'ckxk. 
when  Sedgwick  and  Warren  were  directed  to 
suspend  them,  to  strengthen  their  intrenchmcsis 
and  throw  up  new  works,  in  order  that  a  part 
of  their  troops  might  be  available  for  mn  attach- 

ing force  to  move  from  the  vicinity  of  Hao- 
cock's   right,   which  had  been   desperately  c»- 
gaged.   Hancock  had  disposed  Gibbon's  and  Bar- 

low's divisions,  both  under  command  of  Get- 
eral  Gibbon,   to  defend  his  left   flaidc  agatmi 
an  appri  bended  attack  by  Lnngstreet,  and  at  5 

A  M.  launched  Birne>'*s,  Mott's  and  Gctty^s  dh 
visions,   all   under   General   Bimcy,   along  the 

Orange    plankroad,    Wadsworth's    di\'isi5in   of 
Warren's  corps  at  the  same  time  advandog  «■ 
Birney's  right.  Thev  fell  upon  Heth's  and  Wil- 

cox's division^  of  Hill's  corps  yntn  great  fforv 
and  after  a  desperate  contest  broke  tfMai  mm 
drove  them  a  mile  and  a  half,  throagli  the  deaM 
wood<.  under  heavy  loss,  and  hack  on  the  traiw 

and  artillery,  and  General  Lee's  hcadaoaitcfs. 
Just  before  Hill's  troops  gave  way  the  Mad  rf 
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Longstrcet's  corps,  which  had  marched  nearly 
all  night,  came  upon  the  field  at  Parker's Store  and  was  hastened  along  the  plankroad 
to  relieve  the  divisions  of  Heth  and  Wilcox. 
Kershaw's  division  was  in  the  lead  and  began 
to  form  on  the  right  of  the  road. 

Humphreys  says :  **The  advance  through  the 
forest,  underbrush,  and  swamps  more  than  a 
mile,  in  a  hot  contest,  had  separated  and  dis- 

ordered Hancock's  corps,  and  Bimey's  left, 
met  in  this  condition  by  Kershaw's  division, 
was  not  only  brought  to  a  standstill,  but  at 
some  points  swayed  back  and  forward,  until 
at  length  Kershaw,  himself  leading  his  di- 

vision, forced  Bimey's  left  back  as  far  as  his 
center.  Wadsworth's  advance  had  crowded 
many  of  Bimey's  troops  to  the  south  side  of 
the  plankroad,  so  that  the  greater  part  of  his, 
Bimey's  command  was  on  the  left  of  that  road. 
Field's  division  of  Lon^street's  corps  following 
close  on  Kershaw's  division,  some  of  it  coming 
on  the  grotmd  at  double-quick,  was  formed  on 
the  Confederate  left  of  the  plankroad,  and, 
advancing,  at  once  became  hotly  eng^aged  with 
Bimey's  right  and  Wadsworth's  troops,  Gregg's 
Texans  and  Benning's  Georgians'  in  the  lead, bearing  the  bmnt  of  the  fight  and  losing  heavily 
in  killed  and  wounded.  K.  H.  Anderson's  di- 
\ision  of  Hill's  corps,  following  Field's  divi- 

sion, formed  on  the  same  part  oi  the  line,  one 

portion  uniting  with  Field's  troops  in  the  at- 
tack, the  other  portions  supporting.  It  was 

when  Hancock's  troops  were  partially  checked 
bv  the  fresh  troops  of  Longstreet  that  the  neces- 

sity of  readjusting  Ais  formation  became  im- 
perative. Regiments  were  separated  from  their 

brigades  and  mixed  with  others,  and  the  Hne  of 
battle  was  very  irregular,  and  commanders  were 
in  this  way  losing  the  control  of  their  troops. 

This  was  about  half  past  six  o' clock. ^^ At  9  A.M.  Hancock  again  attacked  with  the 
divisions  of  Birncy,  Mott,  Wadsworth,  Steven- 

son's of  Bumside's  corps,  and  three  brigades 
of  Gibbon's  division  and  though  fighting  furi- 

ously made  no  headway,  and  at  11  o'clock  the 
firing  on  his  front  died  away.  Meanwhile  Long- 
street  had  discovered  that  Hancock's  left  ex- 

tended but  a  short  distance  from  the  plankroad 
and  he  moved  a  part  of  his  command  to  the 

right  to  attack  Hancock's  left  and  rear,  the flank  movement  to  be  followed  by  a  general 
advance  of  his  entire  corps.  The  attack  first 
fell  on  the  left  of  the  advanced  line  held  by 
Frank's  brigade,  partly  across  the  Brock  roadi, 
which  was  fairly  overrun  and  brushed  away; 

it  then  struck  the  left  of  Mott's  division,  which in  turn  was  driven  back  in  confusion  to  the 
Brock  road,  and  the  confusion  spread  to  the 
troops  on  the  right,  and  Hancock  was  com* 
pelled  to  withdraw  his  entire  corps  to  the  Brock 
road,  from  which  they  had  advanced  in  the 
morning,  where  they  were  reformed  in  two 
lines  behind  their  intrenchments.  Wadsworth, 
on  the  right  of  Hancock,  made  heroic  efforts, 
but  his  troops  broke,  and  while  striving  to  rally 
them  he  was  mortally  wounded  and  died  within 
the  Confederate  lines  next  day.  When  this 
movement  had  succeeded  Longstreet  ordered 
a  general  advance,  and  while  riding  at  the  head 
of  column,  moving  by  the  flank  down  the  plank- 

road, when  opposite  the  force  that  had  made 
the  flank  movement,  whkh  were  drawn  up 
parallel  with  the  road,  about  60  yards  from  it, 

a  volley  was  fired  which  killed  General  Jen- 
kins, commanding  the  leading  brigade  of  Field's 

division,  and  severely  wounded  General  Long- 
street.  Lee  soon  came  up,  postponed  the  at- 

tack to  a  later  hour  and  extended  his  tine  so 
that  its  right  rested  on  the  unfinished  Orange 
Railroad. 

Meanwhile  a  brigade  of  the  Ninth  corps, 
which  had  been  sent  to  the  left,  under  Gibbon^ 

swept  down  in  front  of  Hancock's  line  from left  to  rig^t  and  cleared  it  of  the  enemy.  In 
the  action  of  the  previous  day  there  had  existed 
an  interval  between  Warren  on  the  turnpike 
and  Hancock  on  the  plankroad,  through  which 
Burnside  was  expected  to  advance  and  attack 
Hill  and  Longstreet  in  flank,  but  in  advancing 
through  the  woods  the  enemy  was  encountered 
on  a  wooded  crest  near  the  plankroad.  An 
attack  was  not  deemed  advisable  and  Bum- 
side's  troops  were  moved  farther  to  the  left. 
It  was  not  till  afternoon  and  after  Hancock's 
repulse  that  they  became  engaged,  without  ac- 

complishing much,  and  toward  evening  they 
fell  back  and  intrenched.  The  lull  that  had 
followed  the  successful  attack  of  Longstreet 
gave  Hancock  time  to  re-establish  his  position 
now  strengthened  by  fresh  troops  sent  by 
Meade,  and  Hancock  was  directed  to  renew  the 
fight  at  6  P.M.  But  again  Lee  anticipated  the 
Union  commander,  and  at  4.15  p.m.,  having 
gotten  well  in  hand  the  troops  of  Longstreet 
and  Hill,  he  advanced  in  force  against  Han- 

cock's intrenched  lines,  until  he  came  within 
100  yards  of  the  front  one,  when  he  opened  a 

severe  fire,  which  was  heaviest  on  Hancock's 
left,  and  at  the  end  of  half  an  -hour  a  portion 
of  Mott's  division  and  of  a  brigade  of  Bimey's 
gave  way  in  disorder. 

The  moment  this  break  occurred  the  Con- 

federates pushed  forward  and  Anderson's 
brigade  of  Field's  division  took  possession  of 
that  part  of  the  first  line  of  intrenchments  and 
planted  their  colors  on  them.  Near  the  point 
where  the  line  was  broken  through  a  fire  had, 
during  the  afternoon,  sprung  up  in  the  woods, 

and  at  the  time  of  Lee's  attack  had  communi- 
cated to  the  log  breastworks  on  that  part  of 

the  line.  At  the  critical  moment  they  became 
a  mass  of  flames,  which  could  not  be  extin- 

guished and  which  extended  for  many  hun- 
dred jrards  to  the  right  and  left.  The  heat  and 

smoke  were  driven  by  the  wind  into  the  faces 
of  the  Union  troops,  preventing  them  on  por- 

tions of  the  line  from  firing  over  the  parapet, 
and  at  some  points  obliged  them  to  abandon  it. 
It  was  this  condition  of  affairs  that  permitted 

Anderson's  brigade  to  seize  a  part  of  the  breast- 
v/orks,  from  which  they  were  quickly  driven  by 
Carroll's  brigade,  which  was  near  at  hand  and 
which  rushed  upon  them  at  the  double-quick. 
By  5  P.M.  Lee's  troops  had  been  completely  re- 

pulsed on  Hancock's  front,  and  fell  back  with 
heavy  losses  in  killed  and  wounded. 

Just  before  dark  Ewell  moved  two  brigades 
of  Early's  division  around  the  right  of  Sedg- 

wick's corps,  held  by  Ricketts'  division,  and 
in  co-operation  with  the  rest  of  EarVs  divi- 

sion, succeeded  in  forcing  Ricketts  back  in 
some  confusion,  capturing  Shaler  and  Seymour, 
brigade  commanders,  and  a  large  number  of 

their  men.  Wright's  division,  also,  was  thrown 
into  some  disorder  bat  Wright  restored  order 
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and   li^rly  drew  hack  and   formi-d  a  new   line 
in  front  of  his  old  tmc. 

I^urinK  the  night  an  entirely  new  line  was 
taken  up  by  the  Sixth  corps,  its  front  and  ri^ht 
thrown  liack,  a  chanKt*  which  was  conformed  to 
l»y  the  right  of  the  Fifth  corps.  On  the  left 
Sheridan's  and  Stuart's  caxalry  had  .some  severe 
AghtinK  at  and  near  To<ld*s  Tavern  in  which 
Sheridan  had  the  advantage.  On  the  mom- 
tng  of  the  7tli  reconiijiissances  were  made 
of  the  Confederate  position  which  was  found 
well  intrenched;  neither  commander  showed 
any  disposition  to  renew  the  fight  on  that  field, 
and  Cirant  decided  to  continue  the  movement  by 
the  left  flank,  and  when  darkness  came  the 
Union  columns  began  their  march  for  Spottsyl- 
\ania  0»urt  House  (q.v.).  The  Union  troops 
engaged  numbered  nUnn  101,000;  the  Confed- 

erates numl>ered  alx)ut  dO.OOO.  The  Union  losses, 
as  oflicially  rejioried.  were  2,2-46  killed,  12,037 
wounded  and  3,383  mis>ing,  an  aggregate  ol 
17,^/)6.  The  Confederate  reports  are  very  in- 

complete; the  most  relialilc  estimate  places  their 
entire  loss  at  7,750. 

Bibliography. —  'OlVicial  Records*  (Vol. 
XXXVI);  Humphreys,  ^The  Virginia  Cam- 

paign of  18()4-65*;  The  Century  Company's 
'Battles  and  Leaders  of  the  Civil  War*  (Vol. 
IV>;  Swtnton,  *The  Army  of  the  Potomac*; 
Walker,  'History  of  the  Second  Army  Corps*; 
Cirant,  ̂ Personal  Memoirs*  (Vol.  H);  Penny- 
packer,  *IJfe  of  General  Meade*;  Long,  *Life 
of  Cieneral  Lee*;  Gordon,  'Reminiscences  of 
the  Civil  War.> 

E.  A.  Carmak. 
WILDERNESS  ROUTE,  in  Amencan 

history,  a  famous  emigrant  road  or  trail  from 
the  Atlantic  sealjoard  to  Ohio  through  Cumlier- 
land  Gap.  Thousands  of  emigrants  pas.sed  over 
tliis  road  to  Ohio  and  Kentucky.  The  "Wilder- 

ness Road**  was  marked  out  by  Daniel  Boone. 
In  1775  the  Transylvania  Company,  with 
Col.  Richard  Henderson  as  head,  engaged 
Boone  to  mark  out  a  road  from  Fort  Wauiaga, 
on  a  branch  of  the  Holston,  to  the  Kentucky 

River,  where  the  company's  newly-purchased 
laii<ls  lav.  "This  1  accepted,**  wrote  Boone, 
"and  undertook  to  mark  out  a  road  in  the  l>est 
[lassiige  through  the  wilderness  to  Kentucky 

\  i.h  Mh'h  assistance  as  I  thought  necessary  to 
employ  for  such  an  important  undertaking.* 

WILDES,  Frank,  American  naval  officer : 
I'.  Boston.  Mass.,  17  June  1843;  d.  on  steamer 

i'liitia.  otf  San  Francisco,  C'al,  ()  Feb.  10(U.  He w.is  graduated  from  the  United  States  Naval 
Academy  in  18(i3,  ser\ed  in  the  West  Gulf 
Miuadron.  and  later  on  the  monitor  Chiik- 
asaiv.  He  was  promoted  master  in  1866,  be- 

came commander  in  1S80.  was  in  charge  of  the 
IVrtsmouth.  N.  H..  navy  yard  in  1885-88.  and 
in  18<)4  was  commissioned  captain.  He  com- 
man<led  the  cruiser  liostfn  at  the  Asiatic  Sla- 
linii  in  lS*)5-')8,  and  •<er\cd  pnder  Dewey  at  the 
lattle  <»f  Manila.  1  May  1SQ8  In  1<X)1  he  \\a^ 
advaiu'e<l  to  the  urade  of  rear-admiral,  was  as- 
sikined  to  the  .\>iatic  Station  as  junior  s(|uadron 
commander,  and  in  1'03  was  ordered  home  on 
sick-leave,  but  died  on   the   way. 

WILDFOWL,  in  modem  usage,  water- 
birds,  as  ducks,  nccse  and  swans.  pursue<l  by 
gunners  for  sport  or  for  market.  Amencan 
methods  of  wild  fowling  will  be  found  where 

these  birds  are  described.  (See  Ducks).  Ao 
interesting;  method  in  Kurope,  still  cxten»ivel> 
pursue<i  in  some  parts  of  HngUind,  at  the  Feii», 
is  by  decoying  wild  ducks  in  large  tra|Hpond». 
The  i>ond  is  constructed  in  a  secluded  place, 
well  sheltered  liy  trees,  and  with  a  plcntiiul 
supply  of  reeds  and  .sedges.  From  this  prmd 
pipes  or  narrow  passages  are  led.  60  to  /A 
yards,  gradually  narrowing  toward  the  termina- 

tion. A}iO\e.  the  pipe  is  bridge<l  ami  covered 
by  a  li^ht  network,  and  at  ii>  termination  ii 
ends  in  a  tunnel  net.  which  is,  as  a  nilc,  carried 
out  on  to  the  land.  Decoy  <lucks,  which  come 
to  lie  fed  at  the  call  of  the  attendants  are  used 
to  entice  their  wild  neighliors  into  the  pipe; 
but  the  decoy  do^  is  perhaps  a  more  valuable 
ally  of  the  fowler.  This  dog  is  named  a 
"piper.'*  It  is  of  a  small  breed,  and  indulKe^  in 
playful  g:iml)ols  by  the  side  of  the  pipe,  appear- 

ing now  and  then  in  advance  of  the  fowl,  which. 
led  liy  curiosity,  swims  onward  toward  the 
dog,  and  is  thtis  drawn  toward  the  lerminal 
net.  The  dog  preserves  a  perfect  sileiice  dur- 

ing its  maiKcuvres.  lAevices  of  the  same  char- 
acter are  used  in  the  Orient,  especially  in  Japan 

Another  Old  World  method  is  by  employing 
the  stalking  horse,  still  used  in  some  parts  of 
KnglaiKl;  the  body  of  the  htirse  —  wtitrh  re- 
(|uire^  special  trainin;:  for  its  work  —  l«ins 
nse<l  to  conceal  the  sport>m.in  fmm  the  viame. 

Consult  Sanford  and  Van  D>-ke.  *  Water 
Fowl,*  American  S(>ortsman'>  Lilirary  iNew 
York  1*X)3);  (irinnell.  *  American  Ihick-shooi- 
ing>  (Xew  York  VX)\) ;  Elliot.  <The  Wild 
Fowl  of  the  United  States.  Kic'  (New  York 
18<X)  ;  Mayer,  *  Sport  with  Rod  and  (tun* 
(New  York  \^)2)  ;  Atlalo.  *Sport  in  Kurope* 
(London  1<X)1 )  ;  Hornadav.  W.  T..  'Our  Van- 
ishiiiR  Wild  Life*  (New  York  l«)13);  the  file* 
of  Outing,  and  < Bulletins*  of  the  United  States 
Bureau  of  Biological  Survey  (Washington. I).  C) 

WILBS,  Irving  Ramsay,  American  ar- 
tist: b.  l-tica.  X.  Y,  8  April  1861.  He  wai 

the  son  of  Lemuel  L.  Wiles,  also  an  artist  and 

<linctor  of  fine  arts  at  Ingham  L'niversity.  Le Roy,  X.  Y.  He  studied  under  his  father  and 
at  the  Art  Students  Lea);ue.  New  York,  and 

tinder  C'arolus-Duran  in  Tans  in  1882-^.  Hf afterward  established  himself  in  New  York  and 

specialized  in  the  painting  «*f  fibres  and  por- 
traits. His  fine  conception  of  line  and  colo^ 

iiiji  and  his  stronp  and  sympathetic  charaarr- 
i/ations  have  grained  him  a  hif^h  place  among 
American  artists.  He  was  elected  to  the  Na- 

tional -\cademy  in  18*>7.  He  received  sold 
medals  at  the  expositions  at  Buffalo  (1901); 

Saint  Louis  (I'XM);  Buenos  Aires  (1910);  and 
at  San  Francisco  (1*>15)  ;  and  was  awarded  the 
Proctor  portrait  prize  at  the  National  Acad- 
tniy  ii\  Desi^.  Among  his  paintings  art 
'(iolden  Dreams'  (Saint  l^ouis  MiueiaD), 
*  Shelter  Island.  Summer'  (Metropolitan  Ma- 
seuni.  New  York) ;  *The  Student*  (CoRiDni 
.\rt  (iallcn-.  Wa^hiiiKion) ;  *  Russian  Tea*  (Na- 

tional rtalfcrv.  Washington) ;  *  Julia  Markmc* 
p<  nrait  (l'X)3) ;  *  Mrs.  (Gilbert,*  portrait  (IW). 
'Lemuel  Maynard  \Viles.*  portrait  (ifcin^ 
politan  Mu^^^cum.  H)04) ;  'George  A.  ncan.* portrait   ( Nfiiropnlitan  Museum,  1914).  etc 

WILEY,  Harvey  WaidiiiictoB. 
chemist:  b.  Kent,  Ind.,  18  Oct  1841    He  mm 
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graduated  from  Hanover  College  in  1867 ;  from 
the  Indiana  Medical  College  in  1872;  from 
Harvard  in  1873,  and  in  1878-79  studied  abroad, 
chiefly  at  the  University  of  Berlin.  He  was 
professor  of  chemistry  at  Purdue  University  in 
1874-83,  and  in  1881-83  was  also  State  chemist 
of  Indiana.  In  1883  he  became  chief  chemist 
of  the  United  States  Department  of  Agricul- 

ture, occupying  also  the  position  of  professor 
of  agricultural  chemistry  at  the  graduate  school 
of  Columbia  University  from  1895.  He  was 
secretary  of  the  Association  of  Official  Agri- 

cultural Chemists  in  1889;  was  president  of  the 
American  Chemical  Society  in  1893-95,  and  was 
sent  to  Europe  several  times  as  the  leading 
American  scientist  on  the  chemistry  of  foods. 
He  made  a  specialty  of  sugar  and  glucose 
investigations  and  was  interested  in  the  pre- 

vention of  food  adulteration.  In  this  work 
he  was  so  active,  and  wrote  so  much  against 
the  use  of  artificial  ̂ preservatives**  in  foods, 
that  he  gradually  antagonized  the  leading  food 
companies  of  the  country,  and  through  political 
pressure  was  removed  from  the  Department  of 
Agriculture.  He  is  deserving  of  high  com- 

mendation for  his  long  fight  to  help  keep 
pure  the  food  of  the  nation.  He  has  pub- 

lished <  Songs  of  Agricultural  Chemists' 
(1892)  ;  ̂Principles  and  Practices  of  Agricul- 

tural Chemistry*  (3  vols.,  1894^97) ;  *  Foods 
and  Their  Adulterations*  (1911);  <The  Lure 
of  the  Land>  (1915),  and  the  <Bulletins*  of 
die  United  States  Department  of  Agriculture, 
etc. 

WILEY  UNIVERSITY,  an  institution 
for  the  education  of  the  colored  race,  located 
m  Marshall,  Tex.  It  was  founded  in  1873  by 
the  Frecdmen's  Aid  and  Southern  Educational 
Society  of  the  Methodist  Episcopal  Church,  by 
which  it  is  now  chiefly  supported.  It  is  open 
to  both  men  and  women.  It  has  elementary, 
secondary  and  collegiate  departments,  and  nor- 

mal, commerical  and  industrial  courses.  The 
Collegiate  Department  confers  the  degrees  of 
A.B.  and  B.L.  Industrial  work  and  instruction 
is  given  in  carpentry,  bricklaying,  printing,  sew- 

ing and  cooking.  The  grounds  and  buildings 
in  1909  were  valued  at  $60,000;  a  building  for 
general  purposes  was  erected  in  1900-01.  The 
income  in  1917  amounted  to  S28,(K)0;  the  library 
contained  6,000  volumes;  tne  students  num- 

bered 400,  and  the  faculty  26. 

WILFRID,  or  WILFRITH,  Saint,  Anglo- 
Saxon  prelate:  b.  about  634;  d.  Oundle,  North- 

amptonshire, 709.  He  studied  at  Lindisfarne, 
became  a  monk,  and  in  653  accompanied  Bene- 

dict Biscop  to  Rome  in  order  to  obtain  an 
authoritative  answer  to  the  question  of  the 
proper  time  for  celebrating  Easter.  On  his  re- 

turn he  obtained  from  Alchfrid,  king  of 
Northumbria,  a  grant  of  land  and  a  monastery 
at  Ripon,  and  here  he  was  ordained  priest  in 
664.  In  this  same  year  he  took  a  leading  part 
in  the  conference  at  Whitby,  where  he  per- 

suaded the  king  to  decree  that,  in  the  cele- 
bration of  Easter,  the  Roman  usage  should 

be  substituted  for  that  of  the  Scottish  Church, 
which  had  hitherto  prevailed  in  Northumbria. 
At  this  time  also  the  king  appointed  him  arch- 

bishop of  York,  'but  having  gone  to  France  to 
be  consecrated  by  a  bishop  holding  orthodox 
views  on  the  Easter  question,  he  found  on  his 

return  that  his  see  was  occupied  by  one  of  the 
opposite  party,  and  he  did  not  get  possession 
till  669.  Becoming  obnoxious  to  King  Egfrid 
(who  had  succeeded  Alchfrid  in  670),  the  king, 
to  reduce  his  influence,  divided  his  diocese  into 
three,  and  when  Wilfrid  opposed  this  proceed- 

ing, deprived  him  of  his  see  altogether  (678). 
Wilfrid  thereupon  set  out  for  Rome  to  obtain 

from  the  Pope  a  reversal  of  the  king's  act  of 
deposition.  Having  been  driven  by  a  storm 
on  the  coast  of  Friesland,  he  preached  to  the 
people  (who  had  no  difficulty  in  understanding 
the  Anglo-Saxon)  with  such  effect  that  all  the 
princes  and  many  thousands  of  the  people 
offered  themselves  for  baptism.  Having 
reached  Rome  he  easily  obtained  from  the 
Pope  the  desired  decision,  but  during  the  reign 
of  Egfrid  remained  under  persecution  or  in 
exile;  in  687,  however,  Aldfrid,  who  had  suc- 

ceeded Edfrid,  reinstated  him.  But  Aldfrid 
also  in  course  of  time  was  offended  by  his  de- 

votion to  Rome,  and  Wilfrid  was  again  de- 
posed in  691.  He  then  made  another  journey 

to  Rome,  and  did  not  return  till  705.  Consult 
Eddis,  <Vita  Wilfridi,>  in  ̂ Historians  of  York> 
(Vol.  I,  <Rolls  Series>);  Bright,  <Early  Eng- 

lish Church  History>  (3d  ed.,  1897);  Hunt, 
*The  English  Church  from  its  Foundation  to 
the  Norman  Conquest^  (1899). 

WILGUS,  William  John,  American  rail- 
road engineer :  b.  Buffalo,  N.  Y.,  20  Nov.  1865. 

He  studied  civil  engineering  and  entered  rail- 
road service  in  188S;  and  was  later  division 

engineer  of  construction  on  the  Minnesota  and 
Northwestern  Railroad.  He  was  in  charge  of 
the  construction  of  the  (Chicago  Union  Trans- 

fer Railroad  in  1890-93;  and  in  1893-1907  he 
was  with  the  New  York  Central  Railroad.  He 
was  chief  engineer  of  construction  with  that 
railroad  in  1899-1903;  and  later,  as  vice-presi- 

dent in  charge  of  construction  on  the  New 

York  Central,  he  superintended  the  electrifi- cation of  the  lines  within  a  certain  radius  of 
New  York.  He  was  chairman  of  the  board  of 
engineers  constructing  the  tunnel  under  the 
Detroit  River.  Since  1908  he  has  been  estab- 

lished as  a  consulting  engineer.  He  was  ap- 
pointed major  in  the  Engineering  Reserve 

Corps  of  the  United  States  in  1917,  and  was 
later  colonel  in  the  Railway  Transportation 
Corps  with  the  American  Expeditionary  Force 
in  France.  He  was  awarded  tne  Rowland  prize 
of  the  American  Society  of  Civil  Engineers  in 
1909  and  the  Telford  medal  of  the  Institute  of 
Civil  Engineers,  London,  in  1911.  He  has  pub- 

lished *  Physical  Valuation  of  the  Railroads^ 
(1913). 

WILHELM  MEISTER,  (Goethe's  greatest 
novel,  consists  of  *Wilhelm  Meister's  Ap- 

prenticeship,* published  in  1796,  and  ̂ Wilhelm 
Meister's  Travels  or  the  Renunciants,*  pub- lished in  final  form  in  1829.  Both  parts  of  the 
novel  deal  with  the  adventures  of  a  young 
man  and  the  development  of  his  character, 
each  part,  however,  being  conceived  from  a  dif- 

ferent point  of  view.  In  the  ̂ Apprenticeships 
Wilhelm  Meister,  the  son  of  a  well-to-do  mer- 

chant, decides  to  join  a  band  of  strolling  actors, 
both  from  personal  enthusiasm  for  their  pro- 

fession and  for  the  noble  purpose  of  raising  the 
German  stage  to  a  higher  level.  But  he  re- 

alizes, after  some  time,  that  he  is  not  a  ix^m 
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actor;  the  company  to  which  he  belongs  can 
not  keep  up  the  hiKh  standard  which  it  had 

reached  in  the  presentation  of  Shakespeare's 
< Hamlet'  (Iwok  5),  and  makes  the  stage  a 
place  of  cheap  amusement  instead  of  a  place 
of  education;  the  life  of  the  actors  is  of  an 
indifferent,  drifting  nature,  depending  on  the 
opportunities  of  the  moment.  Wilhelm  with- 

draws from  the  sta^e  and  feels  more  at  home 
with  a  certain  secret  society  —  The  Society  of 
the  Tower  —  whose  members  as  a  rule  belong  to 
the  uoliility.  Real  culture  and  superior  skill  in 
worldly  matters  can  be  found  among  them.  The 
high  Koal  which  they  pursue  in  the  education 
of  man  is  to  develop  and  to  reconcile  with  each 
other  all  the  qualities  with  which  the  individ- 

ual is  endowed  by  nature.  The  common 
prol)lcm  which  all  men  have  to  solve  in  the 
course  of  their  lives  is  the  reconciliation  of 
the  moral  and  the  sensual,  the  ideal  and  the 
real,  while  art  and  perhaps  religion  are  con- 

sidered the  means  for  attaining  such  a  com- 
Slete,  harmonious  personality.  Man  is  to  make 
imself  a  work  of  art  which,  independent  of 

its  surroundings,  has  its  object  exclusively  in 
itself.  Against  this  inspiring  conception  of 
man  by  which  Wilhelm  is  attracted  and  which 
his  fiancee  Natalie  and  to  some  extent  also 

her  aunt  represent  (Cf.  *  Confessions  of  a 
Fair  Saint,'  t>ook  VI),  stand  out  the  pathetic 
figures  of  Migiion  and  the  harper.  W'ho  are 
doomed  to  a  tragic  end.  Characteristic  fea- 

tures of  Germany  in  the  18th  century  are  the 
separation  of  classes  into  nobles  and  com- 

moners, the  conception  of  the  theatre  as  a  place 
of  education,  and  the  tendency  to  form  secret 
societies.  The  construction  of  the  ̂ Travels*  is 
decidedly  loose.  Wilhelm  himself  no  longer 
plays  so  prominent  a  part ;  reflections  and 
maxims,  descriptions  of  conditions  and  institu- 

tions take  up  a  great  deal  of  space,  and  a 
number  of  short  stories  but  vaguely  connected 
with  the  main  story  are  inserted  at  different 
places.  The  whole  is  conceived  in  a  new 
spirit,  the  spirit  of  renunciation,  the  power  of 
which  every  individual  must  experience  in  the 
conr>e  of  his  life  and  without  which  mutually 
beneficial  relations  with  our  fellowmen  cannot 
Ik!  established.  Accordingly  a  new  standard  is 
set  up  for  the  individual  and  for  society. 
At»ove  all,  the  individual  is  to  be  made  a  use- 

ful mcml)er  of  society,  and  to  this  end  it  is 
necessary  that  he  should  confine  his  l>est  efforts 
to  one  definite  activitv;  Wilhelm  chooses  sur- 

gery for  his  specialty.  The  separation  of 
classes,  already  disregarded  at  the  end  of  the 
*.\l>I>renticcship,*  where  marriages  between 
nobles  and  commoners  are  contracted,  is  set 
aside  for  democratic  ideas  in  the  *  Travels* 
where  noMemen  in  leading  positions  consider 
themselves  no  l»etter  than  their  fellow-workers. 
The  feeling  l»etween  men  has  t>ecome  wider 
mill  freer,  and  so  has  the  feeling  between 
countries.  While,  in  the  first  part  of  the  novel. 
emii:ratinii  to  America  is  rejected,  the  second 
p.irt  pronounces  l>oth  emigrating  and  staying 
at  home  e<iually  good,  indeed  the  chief  char- 

acter--  amonv*  them  Wilhelm  —  make  up  their 
niind«>  to  k'o  t"  .America.  For  good  men  are 
at  li<»me  anywhere  where  they  are  useful.  A 
world-sorieiy  is  hoped  for  which  will  inform 
its  memliers  about  all  parts  of  the  world  and 
foster  in  them  a  "world- piety*  which  respects  all 

forms  of  religion  and  ffovemmenl  serving  man- 
kind  while  fulfilling  their  special  tasks.  The 
individual,  esthetic  man  of  the  18th  ccntur>'  is 
replaced  4)y  the  social,  practical  man  of  the 
19th  century;  the  ideal  of  the  harmony  of  the 
individual  is  eclipsed  bv  the  ideal  of  the  har- 

mony of   the   world.     We   see  the  author  of 
*  Wilhelm  Meister'  like  the  cokMsal  mythical 
statue  of  Apollo  at  Rhodes  standing  a»  it 
were  on  the  shores  of  two  centuries.  Con- 

sult edition  of  Goethe's  works  in  'Deutsche 
NaUonal-Uteratur>  (VoU.  XV-XVI.  1882-98) : 
*  Wilhelm  Meister's  theatralische  Sendung' 
(1911);  English  translations  in  *Ever>'man's 
Library,*  by  Carlyle,  and  in  ̂ Bohn's  Libraries.' 
Hiclschowsky.  'Goethe>  (Vol.  U.  26th  edi- 

tion, pp.  128-183.  513-568) ;  Creizcnach.  intro- 
ductions and  notes  in  '(joethc's  Samtlichc 

Werkc,  Jubilaums-Ausgabe*  (Vols.  XVII-  XX ) 

HwALD  EisRaiiAUn-. 
WILHBLM  TELL.  Schiller's  most  popn- 

lar  play,  if  not  his  best,  is  *  William  Ted,*  of 
which  more  copies  have  liecn  sold  than  of  any 
other  German  work  of  literature.  During  the 
years  1899  to  1905  a  yearly  average  of  232 
sta^e  performances  in  German  lands  was 
maintained,  a  record  equalled  by  no  other  Ger- 

man drama.  ̂ ^'VV  cntics  condemn  its  struc- 
ture, others  find  TeH's  slaying  of  the  tyrant Gessler  from  ambush  morally  indefensible;  Uii 

it  has  become  the  national  poem  of  the  Swiss 
people.  Read  and  seen  on  the  stage  in  (jer* 
many's  dark  days  it  inspired  the  revolt  against 
the  despotism  of  the  great  Napoleon,  and 
again  in  1848  and  later  in  18?0  its  powerful 
influence  was  felt  and  the  Riitii  oath  became 
the  motto  of  the  new  empire.  On  die  lOOih 

anniversary  of  Schiller's  birth  in  1859  the 
^Urkantone^  dedicated  the  immense  M>tenstein 

near  the  Ruth  <To  Schiller,  Tell's  Singer." 
Although  every  diild  knows  the   story  of 

Teirs  appTeshot,  it  is  not  Tell  but  the  Swisv 
people  who  are  the  heroes  of  the  drama,  or 
more  exactly  the  three  forest  cantons  Schw>-z. 
Uri  and  Unterwalden,  who  by  their  historicai 
defeat  of  the  forces  of  the  duke  of  Austria  ax 
Morgarten  in  1315  and  bv  later  victories  made 
thcmseh'es  independent  ot  the  House  of  Habt- 
burg  while  remaining  in  the  empire  down  to 

the   Thirty  Years'  War.     Still,   the   drama  is 
built  about  the  Tell  legend,  for  histonr  knows 
no  Tell,  nor  any  tyrannical  Gessler,  nor  was 
there  any  revolt  against  Kaiser  Albrecht  as  io 
the    drama,    which    follows    the    chronicle   of 
.r.gidius  Tschudi    (1505-72).     The  legend,  nr 
self,  most  probably  came  we  know   not  ham. 
from  the  Dane  Saxo  Grammaticus,  who  wroir 

in  the   12th  century,  but  k)ng  before  Goeche's visit  to  the  Forest  Cantons  in  1797.  it  had  bees 
accepted   by  thi*   Swiss   as    fact.     Goethe  had 
wi.shed    to    treat    the   subject   in    an   cpk.  btf 
rcsigni'd  it  to  Schiller  for  dramatic  treatncsL 
help! tig  him  with  all  his  data  and  loiowMlp 
of  Swiss  customs,  topography  and  local  color, 
for   Schiller   never    saw   Switterland.     It  was 
finishfd  and  first  produced  in  March  IflMw  mA 
rapidly  made  its  way  over  deliehted  Gcr 
but  was  not  tolerated  in  Vienna  till  1817. 

In    their   revolt   against   Habtbaig 
representatives   of   the   three   original 
met  on  the   Riitli  and  swore  their  * 
be  a  united  people  of  brothers,  to  be 
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in  no  trial  and  danger;  to  be  free  as  thdr 
fathers  were;  to  suffer  death  rather  than  live 
in  servitude;  to  trust  in  God  on  high  and  not 
to  fear  the  power  of  men.^  Hence  Schiller 
carried  three  parallel  plots,  of  which  Tell,  the 
yeoQianry  and  the  nobles  were  the  protagonists, 
but  all  blend  into  one  compact  whole,  leading 
from  a  common  revolt  against  tyranny  to 
common  success. 

The  noble  blank  verse,  the  occasional  lyrics 
and  the  striking  scenery  conspire  to  make  a 
drama  of  irresistible  charm,  such  that  amateur 
actors  give  the  play  twice  a  week  during  the 
summer  at  Altorf  to  never-diminishing  audi- 
ences. 

Editions:  Schiller's  <Werke,>  ̂ Goedeke,^  etc, 
1868^76  (VoL  XIV) ;  <Sakular-ausgabc>  (Vol. 
VII)  ;  American  school  editions:  £.  C.  Roedder, 
1905;  Arthur  H.  Pahner,  1915,  and  a  dozen 
others.  Consult  Bulthaupt,  Heinrich,  ̂ Drama- 

turgic des  Schauspiels^  (Vol.  I)  ;  Kuenen,  £., 
<  Schiller's  Wilhelm  Tell,  erlaiitert  und 
gewiirdigt'  There  is  an  Enghsh  translation 
by  E.   B.  Lytton,   1844,  and  nearly  20  others. 

Carl  E.  Eggert. 

WILHELMINA  I,  vn-h*!-me'na  (Wilhel- 
mina  Helena  Pauline  Marie),  queen  of  the 
Netherlands :  b.  The  Hague,  31  Aug.  1880.  She 
is  the  daughter  of  King  William  III  of  the 
Netherlands  by  his  second  wife,  Emma  of 
Waldeck.  She  became  queen  on  the  death  of 
her  father  in  1890,  but  as  she  had  not  attained 
her  majority  her  mother  ruled  as  queen-regent ; 
Wilhelmina  meanwhile  was  carefully  educated 
under  the  best  tutors.  Shortly  after  her  18th 
birthday,  on  6  Sept.  1898,  she  was  crowned 
queen  at  Amsterdam.  Her  charming  person- 

ality and  strength  of  character  have  made  her 
very  popular  with  her  people ;  she  has  also  been 
strongly  influenced  by  her  mother,  who  is 
equally  well  loved  by  the  people.  In  February 
1901  she  was  married  to  Henry  Frederick^  Duke 
of  Mecklenburg-Schwerin ;  and  30  Apnl  1909 
she  became  the  mother  of  Juliana,  Duchess  of 
Mecklenburg. 

WILHELMSHAVEN,  vll'hehns-ha-fSn, 
Germany,  town  and  naval  station,  on  the  north- 
em  coast  of  the  duchy  of  Oldenburg,  at  the 
west  entrance  of  the  Bay  of  Jade,  40  miles 
northwest  of  Bremen,  with  which  it  is  con- 

nected by  rail.  In  1853  the  land  was  bought 
from  Oldenburg  by  Prussia,  and  the  town  laid 
out  in  1856;  it  was  first  used  as  a  naval  station 
in  the  Franco-Prussian  War,  and  since  then 
has  been  made  a  fortress  of  the  first  rank.  The 
harbor  and  fortifications  were  built  at  great 
cost,  as  the  ground  is  soft  and  marshy  and 
without  natural  advantages.  The  harbor  basin, 
which  is  artificially  constructed  and  walled  with 
granite,  is  connected  with  the  bay  by  a  canal 
and  contains  three  large  dry  docks;  it  is  de- 

fended by  forts  of  immense  strength  and  pro- 
vided with  a  torpedo  station.  The  naval  work- 
shops were  located  here ;  it  was  one  of  the  most 

important  naval  stores  of  the  German  empire 
in  the  World  War.  There  is  also  a  commencal 
harbor  connected  with  the  naval  harbor,  hut  the 
town  has  not  attained  commercial  importance. 
Pop.  about  36,000. 

WILIBRORD,  wH'T-brord.  or  WILLI- 
BROD,  Saint,  Enghsh  missionan-,  called  the 
Apostle    of    the    Friesians:    b.    Northumbna, 

about  657 ;  d.  about  738.  He  was  brought  up  in 

Saint  Wilfred's  monastery  at  Ripon,  spent  13 
years  in  Ireland,  and  at  33,  with  several  asso- 

ciates, embarked  as  a  missionary  for  Friesland, 
where  he  was  warmly  welcomol  by  the  Fran- 
conian  prince,  Pepin.  Wilibrord  made  two  vis- 

its to  Rome  (692  and  695),  and  on  the  latter 
occasion  was  made  bishop  by  Pope  Sergius  over 
all  the  converted  Friesians.  In  that  part  of 
Friesland  under  the  rule  of  the  Franks,  he 
founded  many  Christian  churches,  some  of 

which  were  destroyed  a  few  years  later  in  con- 
sequence of  the  successes  of  the  pagan  Frie- 

sians. He  was  buried  in  the  monastery  of 
Echtemach,  near  Treves,  and  is  commemo- 

rated in  the  Roman  Catholic  Church  on  7  No- 
vember. 

WILKES,  wllks,  Charles,  American  naval 
officer  and  explorer:  b.  New  York,  1798;  d. 
Washington,  8  Feb.  1877.  He  entered  the  navy 
as  a  midshipman  in  1818,  served  on  the  Medi- 

terranean Station  in  1819-20.  in  the  Pacific 
1821-23  and  was  then  selected  tor  separate  com- 

mand. In  1826  he  was  promoted  lieutenant,  and 
in  1830  was  appointed  to  take  charge  of  the 
government  charts  and  instruments.  In  1838  he 
was  put  in  command  of  an  expedition  for  ex- 

ploring and  surveyin^f  the  Southern  seas,  the 
first  scientific  expedition  ever  fitted  out  by  the 
United  States  government  EKiring  the  next 
five  years  the  expedition  visited  Madeira,  Rio 
dc  Janeiro,  Tierra  del  Fuego,  Chile,  Peru,  the 
Paumota  group,  Tahiti,  Tutuila  and  the  Sa- 
moan  group,  New  South  Wales,  the  Antarctic 
r^ons.  New  Zealand,  the  Fiji  group,  the  Sand- 

wich (Hawaiian)  Islands,  the  Columbia  River, 
Willamette  Valley,  the  coast  of  California,  the 
Philippine  Islands,  Sulu  Archipelago,  Saint  Hel- 

ena, Singapore  and  the  Polynesian  Islands.  The 
results  of  the  expedition  were  published  in  19 
volumes,  those  on  <  Hydrography >  and  <  Mete- 

orology* being  written  by  Wilkes  himself,  who 
also  wrote  the  < Narrative  of  the  United  btates 
Exploring  Expedition^  (1845).  Wilkes  claimed 
to  have  discovered  an  Antarctic  continent,  but 

the  claim  was  long  disputed.  Shackleton's  re- cent discoveries  tend  to  prove  the  accuracy  of 
Wilkes'  announcement.  In  1843  he  was  made 
commander,  in  1855  a  captain,  and  at  the  be- 

ginning of  the  Civil  War  in  1861  was  placed  in 
command  of  the  San  Jacinto,  in  which  he  went 
to  the  West  Indies  in  search  of  the  Confederate 
vessel  Sumter.  On  8  November  of  that  year  he 
took  the  Confederate  commissioners  Mason  and 
Slidell  from  the  British  mail  steamer  Trent. 
(See  Trent  Affair,  The).  In  1862  Wilkes 
was  in  command  of  the  Potomac  flotilla  and 
afterward  of  the  flying  squadron  that  operated 
against  blockade-runners.  In  July  1862  he  was 
promoted  commodore,  in  1864  was  placed  on 
the  retired  list,  and  thereon  in  July  1866  be- 

came rear-admiral.  Besides  those  above  men- 
tioned his  Dublications  are  ̂ Western  America, 

Including  (California  and  Oregon^  (1849);  and 
^The  Theory  of  the  Wind*  (1855). 

WILKES,  John,  English  politician :  b.  Lon- 
don, 1727 ;  d  December  1797.  He  was  the  son 

of  a  wealthy  distiller  and  was  educated  at  the 
University  of  Leyden.  In  1757  he  was  relumed 
to  Parliament  as  member  for  Aylesbury  and  in 
1762  attained  considerable  reputation  by  the 
publication  of  a  paper  entitled  the  North 
Briton,  in  which   the  administration  of  Lord 



800 WILKES-BARlkX 

Bute  was  severely  attacked  These  papers  has- 
teiie<l  the  rcsiKii»tion  of  l^rd  Bute,  April  1763, 

and  the  same  inmith  the  S'orth  Briton  com- 
meiued  on  the  kind's  speech  in  such  caustic 
terms  that  n  prosecution  was  determined  upon. 
Wilkes,  amoiiv;  others,  was  apprehended;  but 
he  as>;erted  the  illcKiility  of  the  warrant  and  re- 

fusing lo  answer  intcrro^icatories  was  com- 
mittid  to  the  Towc-r.  Some  days  after,  he  was 
brought  by  writ  ot  habeas  corpus  before  the 
court  and  ordered  discharfftd  on  the  ground 
that  hi$  privilef^e  as  a  meml>cr  of  Parliament 
had  been  violate  d.  On  the  next  meeting  of 
Parliament,  however,  a  special  law  was  passed 

to  sanctiiin  Wilkes'  prosecution,  and  in  January 
1764  he  N\as  cxfielled  from  the  House  of  Com- 

mons. A  Mi'ond  cbiir^^e  was  also  brought 
against  him  for  printing  an  obscene  poem,  en- 
titli-d  an  4'lNsay  on  WOmi-n,'  and  he  was  found 
guilty  of  bla^pfiemv  a^  well  as  libel.  As  he  had 
by  this  time  wiilidrawn  to  France  and  did  not 
appear  to  receive  sentence,  he  wa**  outlawed. 
He  made  vain  attempts  to  procure  the  reversal 
of  his  outlawry,  but  trusting  to  his  popularity 
ventured  to  return  on  a  change  of  ministry 
(1768).  He  was  elected  to  Parliament  for  Mid- 

dlesex, but  before  he  could  take  his  seat  was 
committed  to  prison  to  fulfil  the  sentences 
previously  passed  U|K>n  him,  and  not  long  after 
was  exiH'lled  from  the  House  for  an  alleged  li- 

bel upon  the  Secretary  of  State  and  Secretary 
at  War.  Three  times  after  this  he  was  re- 

elected within  a  few  months,  but  the  House  of 
Commons  persisted  in  keeping  him  out,  and 
after  the  third  election  the  other  candidate,  al- 

though he  had  got  but  a  small  minority  of  the 
votes,  was  di  dared  iluly  returned.  In  1770  he 
was  released  from  his  imprisonment.  He  was 
now  more  than  ever  the  idol  of  the  people.  He 
was  elected  altlerman  of  London,  sheriff  of 

Middlesex,  and  I'nially  mayor  (1774).  In  1774 
he  was  again  elected  to  Parliament  for  Middle- 

sex and  allowed  to  take  his  scat,  which  he  held 
till  17<^).  His  last  triumph  was  obtained  in  1782. 
when  the  resulutions  respecting  the  disputed 
Middlesex  elcetions  were  ordered  to  be  ex- 
punL;id  from  thr  journal  of  the  House  of  Com- 

mons. Plum  the  yiar  1779  he  was  chamber- 
lain of  the  city  of  London.  Wilkes,  as  a 

writer  and  speaker,  did  not  reach  beyond  medi- 
ocrity. His  private  character  was  very  licen- 

tious, but  be  posM'ssed  elegant  manners,  fine 
ta-ie,  ready  wit  and  pleasing  conversation.  His 
*  Letters  and  Speeclus*  were  published  by  him- 

self in  17S();  and  nun  h  light  is  thrown  upon  his 
ctmduct  !iv  the  'Letters  from  the  Year  1774  to  the 
Year  17*;<)  m  \\\>  D.aigbter*  (1894).  His  cor- 
resitondence  was  also  published  (1805),  with  a 
memoir  by  Alm(»n.  Consult  Fitzgerald,  *The 
Life  and  Times  of  John  Wilkes.  M.P.»   (1888). 

WILKES-BARRE,  Pa ,  c«.imty-seat  of  Lu- 
7err.e  Couiiiy  and  nrartled  \iy  many  as  the 
m<>'«!  !>rantitnl  city  in  the  State,  on  the  north 

bramh  ot"  the  Susipiehanna  River,  and  on  the 
CiiiTral  Railroad  of  \ew  Jersey,  the  Wilkcs- 
Barre  :nid  j-.astern.  the  Delaware  and  Hudson, 
the  Wilke«i-Barre  an<l  Ha/letrm,  the  Delaware, 
l.at'k:twnnna  ancl  Western,  the  Lehikrh  \alley, 
the  LackawaiitKi  and  W>«iming  Valley  and  the 
Prnn^ivlvania  r:iilr«-:jds.  110  miles  nf>rthwest  of 
Philadelphia  and  110  miles  west  i»f  New  York 
City.  It  w;is  tirM  settled  in  I7<i'>  t»y  New  Kng- 
land   people,    mainly    from    Connecticut,   under 

the  auspices  of  The  Susquehanna  Cofnfnny.  and 
was  named  in  honor  of  John  Wilkes  and  Isaac 
Barre  (qq.v.),  members  of  the  Brittth  Parlia- 

ment. During  the  Revolutionary  War  the  hi- 
tlers were,  with  few  exceptions,  loval  to  the  pa- 
triot cause.  July  3,  1778,  the  male  inhabitants 

of  Wyoming  Valley,  who  were  assembled  at 
Forty  Fort  to  repel  an  invading  foe,  were  at- 

tacked near  the  fort  (on  Abraham's  Plains. 
some  seven  miles  from  Wilkes-Barre)  by  a  bat- 

talion of  British  Rangers  with  their  Indian  al- 
lies, and  were  badly  defeated.  The  Wyominte 

Monument,  erected  near  the  field  of  battle, 
commemorates  the  valor  of  the  Americans  who 

fought  on  this  bloody  field.  Following  the  sur- 
tender  of  Forty  Fort,  on  4  July  1778,  Wilkes- 
Barre  was  almost  wholly  destroyed  by  the  en- 

emy. Wilkes-Barre  was,  in  the  period  of  \7tR 
to  1784,  the  centre  of  the  controversy  between 
Coimecticut  and  Pennsylvania,  each  State  claim- 

ing territorial  jurisdiction  over  the  WycMning 
region  (see  Pennsylvania,  History)  and  was 
the  scene  of  several  conflicts  during  that  con- 

troversy, being  almost  entirely  destroyed  by 
fire  at  one  time  in  1784.  It  was  gradually  re- 

built and  was  incorporated  as  a  borough  in 
1806:  its  growth  has  been  rapid  since  the  Civil 
War;  and  in  1871  it  was  incorporated  as  a  dty 
It  is  situated  near  the  centre  of  Wyoming  Val- 

ley, in  the  midst  of  picturesque  scenery.  Wilkes- 
Barre  is  the  birthplace  of  the  anthracite  coal- 

mining industry,  ft  was  here  the  discover)-  was made  that  there  existed  en  this  continent  such  a 

mineral  as  anthracite  (or  "stone  coal*  as  it 
was  early  called^.  Here^  anthracite  was  first 
used  for  fires  in  naileries  and  blacksmiths' shops;  and  was  thus  used  for  upward  of  20 
years  before  the  existence  of  anthracite  in  any 

part  of  Pennsylvania  save  Wyoming  Vallc)- was  known.  Here  anthracite  first  came  into 

use  as  a  fuel  for  domestic  purposes.  Wilkes- 
Barre  hes  in  the  seventh  anthracite  mining  dis- 

trict of  Pennsylvania  and  from  the  37  mints 
and  washerics  m  operation  in  the  district  there 
arc  produced  annually  about  5,(XX),(XX)  tons  of 
coal.  The  manufacturing  and  mechanical  in- 

dustries of  the  city  are  Targe;  the  census  for 
1914  reported  over  400  estaolishments,  with  a 
combined  invested  capital  of  $19,000,000  and 
a  gross  production  of  nearly  $17,000.(XX).  \tnopg 
these,  silk  and  lace  mills,  axle-works,  foundries 
and  machine  shops  and  wire- rope  works  are 
the  most  important.  The  city-  also  contaiM 
breweries,  manufactories  of  cotton  Roods  and 
the  Lehi^  Valley  Railroad  shops.  There  are 
three  national  banks  and  six  savmgs  hanks  and 
trust  companies  working  under  State  charters 
The  city  is  well  built  and  has  a  public  square 

containing  four  acres  and  a  park  ("The  River 
Common")  containing  35  acres  along  the  river 
front.  In  the  vicinity  of  the  city  are  the  Wr- 
oming  Monument,  already  mentioned,  the  old 

Forty  Ftirt  Church,  Harvey's  Lake  (the  bifcsi lake  in  Pennsylvania)  and  other  points  of  hdr 
toric  intere^^t.  The  notable  public  buildings  aif 
the  city  hall,  courthouse,  jail.  |)ost  office,  ar 
mor>'  and  Memorial  Hall.  The  city  has  a  noB- 
l>er  of  charital>le  institutions,  including  two  bos- 
pital^  -  fint*  the  Citv  Hospital  and  the  oAff 
Mercy  Hospital  (under  the  management  of  tb* 
Roman  (^atholics) ;  a  Fiome  for  Fnenclless  Chfl- dren  and  a  Home  for  Homeless  Women.  It 
has  2U  public   school   buildings,   tndudiiiff  ̂  
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high  school  building  erected  in  1890,  in  which, 
in  addition  to  the  usual  studies,  instruction  in 
manual  training  is  given.  It  has  also  six  Roman 
Catholic  parish  schools  and  is  the  seat  of  Harry 
Hillman  Academy  (for  boys),  the  Wilkes-Barre 
Institute  (for  girls),  the  Wilkes-Barre  Busi- 

ness College,  the  New  Century  School  of  Cor- 
respondence and  two  Roman  Catholic  academies 

for  girls  —  Saint  Mar>'*s,  connected  with  Saint 
Mary's  Convent,  and  Saint  Ann's,  connected with  Mallinckrodt  Convent.  There  are  two 
large  public  libraries  —  The  Osterhout  Free  Li- 

brary (having  reference  and  circulating  depart- 
ments), and  the  reference  library  of  the  Wyom- 

ing Historical  and  (kological  Society.  In  ad- 
dition, the  Law  and  Library  Association,  the 

Young  Men's  Christian  Association  and  other 
organizations  have  library  collections.  The  gov- 

ernment of  the  city  is  of  commission  form, 
the  mayor  being  elected  for  four  years  and  the 
four  councilmen  for  two  years;  the  appoint- 

ing power  rests  with  the  mayor  and  commis- 
sion. Pop.  75,(XX).  But,  elbowing  the  city  on 

all  its  boundaries  are  boroughs  and  hamlets, 
so  that  within  a  radius  of  nine  miles  from  the 
centre  of  Wilkes-Barre  there  is  a  population 
of  approximately  200,000. 

WILKIE,  wil'ki.  Sir  David,  Scottish painter:  b.  Cults,  Fifeshire,  18  Nov.  1785;  d.  at 
sea,  off  Gibraltar.  1  June  1841.  In  1799  he  en- 

tered the  Trustees'  Academy,  Edinburgh,  where 
he  studied  for  several  years.  In  1804  he  re- 

turned home  and  painted  ̂ Pitlessie  Fair,*  the first  of  that  class  oi  works  for  which  he  became 
famous.  In  1805  he  went  to  London,  taking 
with  him  the  ̂ Village  Recruit, >  which  at  length 
found  a  purchaser  for  £6.  The  Earl  of  Mans- 

field purchased  his  ̂ Village  Politicians,*  which 
at  the  Royal  Academy  (lo06)  excited  universal 

admiration.  It  was  succeeded  by  the  ̂   Blind 
Fiddler*  and  among  the  works  painted  between 
this  period  and  1821  may  be  mentioned  the 

<Rent  Day*  (1807);  <Blindman's  Buff*  (1813); 
^Distraining  for  Rent*  (1814);  <The  Penny 
Wedding*  (1818);  the  ̂ Reading  of  the  Will* 
(1820)  ;  and  the  ̂ Clielsea  Pensioners,*  begim 
in  1817  and  finished  in  1821.  for  the  Duke  of 
Wellington.  Among  the  most  noted  of  his  later 
pictures  are  the  ̂ Entrance  of  George  IV  into 
Holyrood* ;  the  ̂ Spanish  Council  of  War* ;  and 
die  <Maid  of  Saragossa.*  In  1836  William  IV 
created  him  a  knight.  In  1840  he  made  a 
journey  to  the  East  and  on  the  way  home  was 
attacked  by  fever  at  Malta  and  died  at  sea. 

WILKINS,  wn'kTnz,  Mary  Eleanor.  See Freeman,  Mary  Eleanor  Wilkins. 

WILKINSBURG,  wil'kinz-berg.  Pa.,  bor- 
ough, Allegheny  County,  on  the  Pennsylvania 

Railroad,  seven  miles  east  of  Pittsburgh.  It  was 
formerly  called  McNairville  and  Rippeyville 
and  was  given  its  present  name  in  honor  of 
William  Wilkins,  Secretary  of  War  in  184:M5; 
it  was  incorporated  as  a  borough  in  1887.  Its 
business  interests  are  identified  with  those  of 
Pittsburgh  and  it  is  almost  entirely  a  residen- 

tial town;  it  contains  two  banks  and  two  news- 
papers. It  is  the  seat  of  a  home  for  aged 

women  (Protestant)  and  of  the  United  Pres- 
byterian Home  for  the  Aged;  and  there  is  a 

high  school,  established  in  1898.    Pop.  25,000. 

WILKINSON,  wirkin-son,  Henry  Spcn- 
ser,  English  author:  b.  Manchester,  England,  1 
May  1853.    He  was  educated  at  Owens  College, 
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Manchester,  and  at  Merton  College,  Oxford, 
and  in  1880  was  called  to  the  bar.  He  was  on 
the  staff  of  the  Manchester  Guardian,  1883-92, 
and  since  1895  has  been  on  the  staff  of  the 
London  Morning  Post.  His  writings  include 
^Essays  Toward  the  Improvement  of  the  Vol- 

unteer Forces^  (1886) ;  *The  Brain  of  an 
Army>  (1890)  ;  <The  Great  Alternative,  a  Plea 
for  a  National  Policy >  (1894);  <The  Nation's 
Awakening^  (1896);  <  British  Policy  in  South 
Africa>  (1899);  ̂ War  and  Policy >  (1900); 
^The  Nation's  Need,  Chapters  on  Education^ (edited,  1903),  etc. 
WILKINSON,  James,  American  soldier: 

b.  Benedict,  Md.,  175/;  d.  near  City  of  Mexico, 
28  Dec.  1825.  He  studied  medicine  in  Philadel- 

phia and  in  1775  enlisted  in  Washington's  army. He  became  intimate  with  Benedict  Arnold  and 

Aaron  Burr,  and,  having  received  a  captain's 
commission,  joined  Arnold's  expedition  to  Can- 

ada. He  was  later  appointed  to  the  staff  of 
General  Gates,  was  promoted  colonel,  and 
subsequently  became  deputy  adjutant-general  of 
the  army  of  the  northern  department.  In  the 
Saratoga  campaign  he  appropriated  as  his  own 
the  information  of  the  British  position  and 
strength  which  had  been  secured  by  Col.  John 
Hardm  and  after  the  surrender  of  Burgoyne 
was  commissioned  to  bear  the  news  to  Congress, 
carrying  with  him  also  the  recommendation  of 
Gates  mat  he  be  appointed  brigadier-general. 
He  was  18  days  in  making  the  journey  and 
the  news  was  a  week  old  when  he  delivered  his 
message.  Congress  refused  to  grant  his  promo-^ 
tion  at  that  time,  but  a  few  weeks  later,  tnrough 
the  influence  of  Gates,  he  was  brevetted  briga- 

dier-general and  subsequently  was  appointed  sec- 
retary of  the  board  of  war,  of  which  Gates 

was  also  a  member.  He  was  deeply  implicated 
in  the  Conway  Cabal  (q.v.),  which  his  indis- 

cretion betrayed  and  was  then  forced  to  resign 
his  brevet  rank,  though  retaining  his  colonelcy. 
He  took  no  further  active  share  in  the  war 
until  1779,  when  he  was  appointed  clothier- 
general,  an  office  which  he  resigned  in  1781. 
He  removed  to  Kentucky  in  1784  and  in  17^6 
founded  Frankfort  He  gained  considerable  po- 

litical influence  there,  intrigued  with  the  Span- 
ish government,  with  the  nope  of  forming  of 

the  Western  country  a  separate  republic  under 
the  protection  of  Spain.  His  reward  for  this 
betrayal  of  his  country  was  to  be  the  exclusive 
control  of  commerce  on  the  Mississippi  and  a 
yearly  pension  from  the  Spanish  government. 
The  plot  was  to  be  consummated  at  the  conven- 

tion which  met  in  1788  for  the  purpose  of 
forming  a  constitution  for  the  new  State  of 

Kentucky.  Wilkinson's  influence,  however, 
proved  insufficient,  and  the  plot,  becoming 
known  to  other  leaders,  fell  through.  The  part 
of  Wilkinson  remained  a  secret,  and  though  he 
continued  to  receive  his  pension  from  the  Span- 

ish government  until  IcOO,  he  applied  in  1791 
for  service  in  the  army.  His  treasonable  act 
not  being  known,  he  was  appointed  lieutenant- 
colonel,  served  in  the  Indian  wars  of  the  West 

and  was  prominent  in  Anthony  Wayne's  cam- 
paign. He  was  promoted  brigadier-general  in 

1792,  and  in  1796  succeeded  Wa3me  in  the  com- 
mand of  the  army.  After  the  acquisition  of 

Louisiana  he  was  appointed  in  1805  governor 
of  the  Territory  of  Louisiana  and  in  this  posi- 

tion engaged  with  Aaron  Burr  (q.v.)  in  the  lat- 
ter's  scheme  for  founding  an  empire  in  Mexico. 
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In  1806  Wilkinson,  perceiving  an  opportunity  to 
drive  a  double  bargain,  betrayed  the  scheme 
to  the  President,  and  at  the  same  time  de- 

manded from  the  viceroy  of  Mexico  a  reward 
for  saving  that  kingdom  to  Spain.  The  asser- 

tions of  Burr  as  to  Wilkinson's  complicity  in 
the  plot  were  generally  believed,  but  at  that 
time  no  proof  of  his  guilt  was  obtainable, 
though  he  barely  escaped  indictment  on  the 
tame  charge  with  Burr  in  1807.  Inauiry  con- 

cerning his  pension  from  the  Spanish  govern- 
ment was  made  in  that  year  upon  a  resolution 

of  John  Randolph,  but  he  was  exonerated. 
Charges  were  again  made  against  him  in  1810 
on  the  score  of  complicity  with  Burr  and  of 
receiving  pay  from  the  Spanish  goveniment,  but 
he  was  finally  acquitted  in  December  1811,  and 
resumed  command  in  the  armv.  He  was  pro- 

moted major-general  during  the  War  of  1812, 
and  commanded  the  Canada  Expedition,  but 
proved  incompetent  and  in  1814  was  superseded. 
He  was  court-martialed  in  that  year  on  several 
serious  charges  —  neglect  of  duty,  conduct  un- 
b(*coming  an  officer,  drunkenness,  etc. —  but  in 
1815  was  acquitted  and  honorably  discharged 
from  the  army.  He  ihm  removed  to  the  City 
of  Mexico,  where  he  snent  the  remainder  of  his 
life.  He  published  *The  Aaron  Burr  Con- 

spiracy Exposed  >  (1808) ;  and  ̂ Memoirs  of  My 
Own  Times*  (1816).  Consult  Clark,  ̂ Proofs 
of  the  Corruption  of  Gen.  James  Wilkinson^ 
(1809);  Gavarre.  *  Spanish  Dominion  in  Louis- 

iana* (1854);  (iilmore.  *Advance-Guard  of 
Western  Civilization*  (1887)  ;  Roosevelt.  < Win- 

ning of  the  West,*  Vol.  Ill  (1894);  Green. 
*Thc  Spanish  Conspiracy*  (1891);  McCaleb. 
*The  Aaron  Burr  Conspiracy*  (1903);  and 
*  Later  Intrigues  of  Wilkmson  witn  the  Span- 

iards* (in  *Amcr.  Hist.  Review,*  Vol.  XIX, 
New  York  1914). 

WILKINSON.  Jemima.  American  reli- 
ious  visionary:  b.  Cumberland,  R.  I.,  1753;  d. 
erusalem,  Yates  Couniv,  N.  Y.,  1  July  1819. 
he  was  educated  as  a  Quaker  and  at  20,  after 

a  severe  attack  of  fever,  professed  that  she  had 
been  raised  from  the  dead,  that  her  carnal  life 
was  ended  and  that  henceforth  her  body  was 
reanimated  by  the  spirit  and  power  of  Christ. 
She  pretended  to  work  miracles,  and,  though 
entirely  illiterate,  induced  many  intelligent  peo- 

ple to  btcomc  her  followers,  her  attractive  per- 
son and  extraordinary  tact  and  shrewdness  aid- 
ing her  in  maintaining  the  imposture.  In  1786, 

at  a  meeting  <»f  her  disciples,  it  was  resolved 
to  found  a  colony  in  Yales  (Tounty,  X.  Y.,  in 
the  present  town  of  Torrey.  The  next  vear 
25  of  her  followers  went  to  the  new  purchase 
and  prepared  the  land  for  wheat.  In  1789  two 
of  the  nuni!»er  purchased  14,000  acres  of  land 
in  that  vicinity,  to  which  was  afterward  added 
the  township  of  Jerusalem.  The  same  year 
Jemima  and  a  large  number  of  her  followers 
ciimi-,  and  a  house  was  enctid  foi  her.  She 
bad  taken  the  name  of  the  "universal  friend," 
aittl  a'^sumtd  a  ct»stume  which  belonged  al»out 
er]nally  to  titbir  sex,  as  she  asserted  that  in 
her  spiritual  l»ody  there  was  no  se.x.  She  was 
.icconipaiiit-d  l»y  twr)  "witnesses,"  Sarah  Rich- 

ards anti  Raih.irl  Miller  She  exacied  from 
lu r  followers  llu  nuisi  conipKte  snbmis>ion  and 
the  nu»si  nu  timI  sirvictN,  her  inthience  over 
them  beink'  pr.icticalK  suprrme.  A  farm  i»f 
l.UUU  acres   was  set  apart    for  her  special  use 

and  cultivated  freely  by  her  followers  She 
insisted  on  the  Shaker  doctrine  of  celibacy, 
and  the  exercises  at  her  religious  meetings  re- 

sembled those  of  that  sect.  She  ne\'er  relin- 
quished her  pretensions,  but  after  some  years 

her  influence  waned,  and  the  latter  part  of  her 
Hfe  was  embittered  by  jealousies  and  annoy- 

ances which  she  bore  with  no  great  fortitude 
After  her  death  the  sect  was  entirely  brokm 
up.  Consult  Hudson.  *  Jemima  Wilkinson,  a 
Preacheress  of  the  18th  Century*  (1821); 
*  Memoir  of  Jemima  Wilkinson*  (Bath.  NT.  Y. 1844). 

WILKINSON.  Sn  John  Gardner,  Eng- 
lish archaeologist :  b.  Haxendale,  Westmoreland, 

5  Oct.  1797;  d.  Llandovery.  Caermanhenshirr. 
29  Oct.  1875.  He  was  educated  at  Harrow  and 
Oxford,  and  after  leaving:  Oxford  lived  in 
Kgypt  1821-33,  during  his  stay  making  a 
thorough  study  of  the  ancient  monuments  of 
that  country  as  well  as  of  the  languages  and 
manners  of  the  modern  inhabitants.  The  most 

important  fruit  of  his  labors  was  a  work  en- 
titled ^Manners  and  Customs  of  the  Ancient 

EfOTtians  Derived  from  a  Comparison  of  the 
Painting.  Sculpture,  and  Monuments  Still  Ex- 

isting, with  the  Accounts  of  Ancient  Authors* 
(183/-41),  which  still  remains  a  standard  au- 
tnority  on  all  that  relates  to  Egyptian  art.  His 
later  works  about  Efi^t  are  of  a  more  popular 
character.  Among  them  are  *  Modem  Eg>in 
and  Thebes'  (1833),  afterward  abridged  and 

published  as  a  ̂ Handbook  for  Travelers  in 
Modern  Egypt'  (1847) ;  <A  Popular  Account 
of  the  Ancient  Egyptians*  (1853).  and  'The 
Egyptians  under  the  Pharaohs'  (1851).  form- 

ing a  supplement  to  the  previous  work.  His 
principal  other  works  are  ̂ Dalmatia  and  Monte- 

negro' (1848),  and  *  Color,  and  the  Necessity 
of  a  General  Diffusion  of  Taste  Among  AU 
Classes'  (1858).  He  was  knighted  in  1839.  The 
collections  made  by  him  were  given  in  part  to 
the  British  Museum,  but  a  considerable  pro- 

portion of  them  was  presented  to  Harrow 

WILKINSON,  William  Cleaver,  Ameri- 
can educator:  b.  West  ford.  Vt..  19  Oct.  1831 

He  was  ^radiuitcd  from  the  University  of 
Rochester  m  1857,  was  ordained  in  the  Baptist 
ministry  in  1859  and  in  1859-61  was  fiastor  of 
the  Second  Baptist  Church,  New  Haven,  Conn. 
He  was  professor  ad  interim  of  modem  lan- 

guages at  the  University  of  Rochester  in  1863- 
C>4,  and  was  engaged  in  pastoral  work  at  Cm- 
ctnnati.  1863-66.  He  was  professor  of  homilet- 
ics  and  pastoral  theolog>'  at  the  Rochester  The- 

ological Seminary  in  1872-81,  was  engaged  in 
literary  work  in  1873-92  and  has  since  been 

professor  of  poetr>'  and  criticism  at  the  Uni- \ersity  of  Chicago.  He  was  coiinsellor  of  the 

Chautauqua  Literar>'  and  Scientific  Circle  an^ 
lias  published  'The  Dance  of  Modem  Sodcty' 
(1868);  'A  Free  Lance  in  the  Field  of  Life 
and  Letters*  (1874);  'The  Baptist  Prindpk* 
(IS81):  'Poems'  (1883);  'Edwin  Arnold  i» 
rocli7cr  and  Paganizer*  (1885);  < Classic  Ger- 

man Course  in  English*  (1887);  <The  &ic  of 
SaiiP  (1891);  'The  Epic  of  Paul>  (WW)i 
•The  Epic  nf  Moses*  (1903);  'Danid  Weh- 
vi,r:  a  Vindication*  (1911);  <Paul  and  iIk 
lievolt   ApainM    Him*    (1914). 
WILKINSONIANS.  See  Rbugioos 
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WILL.  It  has  been  usual  to  classify  mental 
phenomena  under  the  three  headings  of  cogni- 

tion, feeling  and  will  or  conation.  In  the  last 
class  are  included  all  those  processes  in  which 
the  mind  is  regarded  as  effecting  some  change  in 
its  own  states,  or  in  the  physical  environment 
by  means  of  bodily  movements.  These  changes 
may  take  place  in  a  more  or  less  conscious 
way:  that  is,  in  producing  changes  by  means 
of  inner  or  outer  acts  of  will,  we  may  be  more 
or  less  explicitly  aware  of  the  nature  of  the 
result  to  be  attained  and  of  other  possible 
lines  of  action.  It  is  an  essential  characteristic 
of  the  states  that  we  name  impulses  or  instincts 
that  they  are  not  deliberative.  These  processes, 
however,  as  expressions  of  the  appetitive  or 
active  powers  of  the  mind,  are  conative  in 
character.  Automatic  or  reflex  acts,  on  the 
other  hand,  being  brought  about  without  any 
mediation  of  consciousness,  cannot  be  regarded 
as  belonging  to  will  at  all.  In  impulse  the  act 
is  initiated  by  a  feeling  of  uneasiness  or  crav- 

ing which  has  a  tendency  to  discharge  imme- 
diately in  some  movement  to  relieve  this  feel- 

ing. It  is  from  stich  immediate  and  impulsive 
reactions  of  consciousness  that  those  more  ex- 

plicit and  conscious  processes  that  we  call  volun- 
tary acts  develop.  We  are  not  born  with  the 

power  of  performing  voluntary  acts,  but  this 
is  a  progfressive  acquirement  that  presupposes 
an  experience  of  the  results  of  involuntary  acts, 
and  the  means  of  obtaining  or  avoiding  these 
results.  The  development  of  will,  in  the  true 
sense  in  which  it  is  an  endowment  that  belongs 
only  to  rational  beings,  as  it  passes  from  the 
stage  of  impulse  and  instinct,  involves  a  grow- 

ing consciousness  of  the  relative  value  of 
various  ends,  and  also  of  the  means  that  may  be 
used  for  the  realization  of  these  ends.  The 
development  of  will  is  thus  only  possible 
through  the  development  of  the  mind  as  a  whole. 
Moreover,  it  is  to  be  noted  that  this  development 
implies  further  the  systematic  integration  and 
union  of  the  rational  and  emotional  sides  of 
mind  with  its  active  or  conative  aspect.  As 
mind  develops,  all  of  its  functions  become  more 
closely  and  organically  connected. 

What  has  just  been  said  may  serve  to  show 
the  fallacy  in  the  view  of  the  older  psychology 
which  regarded  will  as  a  distinct  faculty,  op- 

posed, as  if  it  were  a  separate  department,  to 
feeling  and  cognition.  It  was  too  often  forgot- 

ten in  making  this  division  that  these  faculties 
were  not  each  sui  generis,  and  that  the  so-called 
•faculty*'  is  only  an  abstraction  if  thought  of 
as  a  kind  of  entity  apart  from  the  concrete  proc- 

esses of  consciousness.  Moreover,  the  emotional 
and  cognitive  states  of  mind  do  not  exist  in 
separation  from  the  conative  aspect,  but  the 
latter  is  necessarily  implicated  and  involved  in 
them.  It  has  been  one  of  the  most  important 
achievements  of  recent  psychological  analysis 
to  exhibit  the  presence  of  will  in  various  intel- 

lectual processes,  Hke  perception,  association 
and  thirUdng,  in  the  form  of  the  selective  ac- 

tivity of  attention.  The  true  view  then  is  that 
cognition,  feeling  and  conation  are  **moments* 
or  •aspects*  of  mind  that  can  be  distinguished 
by  analysis,  but  which  exist  and  function  con- 

cretely only  in  relation  to  each  other.  At  the 
present  time,  psychologists  arc  not  agreed  as 
to  whether  it  is  possible  to  discover  by  analysis 
any  definite  conative  process  as  a  structural  cle- 

ment in  conscious  life,  correspon'ling  to  the 
elementary  sensations  or  feelings.  The  reality 
and  functional  efficiency  of  the  will  is  not  really 
at  stake  in  this  question,  however,  as  has  been 
too  hastily  assumed  by  certain. representatives 
of  both  parties  to  the  dispute.  £ven  if  it  is 
found  that  the  processes  ot  will  cannot  be  iso- 
lated  as  separate  and  distinct  states  of  mind, 
there  will  be  no  ground  for  denying  the  real 
activity  of  the  subject.  The  truth  seems  to 
be  that  will  cannot  properly  be  represented  in 
the  form  of  one  particular  kind  of  mental  con- 

tent, just  because  it  is  the  expression  of  the 
attitude  of  the  self  toward  all  mental  content. 

We  have  seen  that  those  processes  of  fully 
explicit  will  that  we  term  voluntary  acts  are 
always  accompanied  by  a  somewhat  clear  con- 

sciousness of  the  end  to  be  realized  and  of  the 
relation  of  means  to  this  end.  Moreover,  in  a 
fully  deliberative  act  of  will,  there  is  also  a 
recognition  of  various  competing  possibilities 
and  a  conscious  selection  of  one  to  the  exclusion 
of  the  others.  Instead  of  allowing  an  impulse, 
to  pass  at  once  into  action  in  accordance  with 
the  immediate  demands  of  some  single  want  or 
uneasiness,  in  voluntary  states  consciousness 
takes  control,  looking  before  and  after  and 
comparing  the  consequences  of  different  lines  of 
action.  In  many  cases  its  efficiency  and  control 
are  shown  by  checking  or  inhibiting  the  imme- 

diate impulse  by  the  thought  of  some  more  val- 
tiable  end  with  which  it  conflicts. 

How  are  such  volitions  to  be  described  psy- 
chologically? What  actuallv  goes  on  when  a 

decision  is  voluntarily  made?  If  we  leave  out  of 
account  the  various  sensations  of  muscular 
Strain  that  accompany  volitions,  we  may  say 
that  the  essence  of  the  act  consists  in  fixing 
one  alternative  and  holding  it  fast  before  us  by 
means  of  selective  attention.  This  attention  is 
not  passively  determined  by  the  greater  intensity 
or  immediate  attractiveness  of  one  object,  but  is 
the  result  of  the  fullest  activity  of  the  subject, 
and  is  at  once  a  psychological  fact  and  a  mov- 

ing force  in  the  external  world.  As  Professor 
James  remarks:  *We  do  not  first  have  a  sen- 

sation or  thought,  and  then  have  to  add  some- 
thing to  it  to  get  a  movement.  Movement  is 

the  natural  immediate  effect  of  feeling,  irre- 
spective of  what  the  quality  of  the  feeling  may 

be.  It  is  so  in  reflex  action,  it  is  so  in  emotional 

expression,  it  is  so  in  voluntary  life.* The  Freedom  of  the  Will.— The  vexed 
problem  of  the  freedom  of  the  will  arises  from 
the  fact  that  there  seems  to  be  an  antagonism 
between  the  demands  of  our  intellect  and  those 
of  our  moral  nature.  On  the  one  hand,  there 
is  the  requirement  that  all  phenomena  of  the 
inner  life,  like  those  of  external  nature,  shall 
be  capable  of  explanation  according  to  the  law 
of  cause  and  effect.  On  the  other  hand,  it  is 
maintained  that  if  morality  is  to  have  any 
meaning,  the  individual  must  be  free  and  thus 
responsible  for  his  acts.  In  favor  of  determin- 

ism, it  is  argued  that  the  mental  life  is  com- 
posed of  a  series  of  states  or  processes  that 

are  related  to  each  other  causally  just  as  are 
events  in  the  external  world;  this  is  the  neces« 
sary  assumption  of  psychology  and  of  all  the 
sciences  that  attempt  to  explain  the  mental  life. 
^Whenever  determination  by  necessary  laws 
ceases,  there  ceases  also  the  possibility  of  any 
explanation.*    Moreover,  determinists  point  out 
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thai  th(  iiidixidii.'il  is  niovrd  to  act  liy  certain 
motives  and  tlial  i\\v>v  nuaivcs  arr  the  resultant 

i)i  certain  cxtt-rnal  inthimco  as  motiified  hy  his 
character.  This  character  afi^ain  is  the  product 
of  previou>  acts,  either  of  his  own  or  of  his 
ancestor> ;  so  that  at  any  time  the  act  ixTformed 
is  the  fucessary  reaction  of  the  individual  in 
the  Ki^en  circuinstances.  Furthermore,  it  is 
maintainrd  that  thcic  "is  an  unhroken  line  hc- 
iwcin  act.N  that  art*  prr formed  from  instinct  or 
impulse,  and  where  consequently  there  can  U? 
no  claim  made  f(»r  freedom,  and  the  most  com- 
phcated  and  diliherati-  acts  of  will.  On  the 
other  si<Ie,  lho>e  who  contend  for  freedom 
ixTfiXw  that  we  ha\e  no  rij^ht  to  consider  the 
n'iind  of  man  as  simply  a  part  of  nature  and 
sui>ject  likr  it  to  niCeN>ary  laws  of  causation. 
They  ur^e  in  support  of  their  iK)sition  that  per- 

sonality, the  principle  i-f  iniellinence  itself,  can- 
not propeily  he  rejin  stilted  as  <ine  factor  on  a 

le\«l  with  others.  Iiui  thai  it  is  the  centre  from 
which  the  very  conception  of  law  springs,  an<I 
.on  another  side  i^  the  drterminin^  Kround  of 
all  motives  and  furni>hes  the  standard  hy  which 
they  are  evaluated,  .\ppeal  is  also  made  to 
the  immediate  conviction  of  freedom  that  is 
presi  nt  in  all  Pennine  cases  of  willing.  Further, 
it  is  said  that  it  is  only  on  the  assumption  of 

freeihmi  that  such  terms  as  "responsihility,* 
"duty,"  "ol»liKiiiit>n"  and  "remorse*  liave  any 
n^eanin^;.  He  who  denies  freeth)m,  then,  declares 
the  ixptrieiices  (U noted  hy  these  words  to  be 
illu.sory. 

It  is  impossible  to  t^i^e  in  the  present  article 
a  detailed  examination  of  thrse  arguments.  A 
few  remarks  may,  howexer,  he  added  regarding 
the  general  nature  o\  the  problem  and  the  hues 
along  which  a  reconciliation  may  be  etlected. 
In  the  first  place,  it  is  ob\ious  that  this  con- 

troversy is  a  special  pha^e  of  the  general  prob- 
lem of  mechaiii.sm  (qv.)  and  teleology  (q.v.). 

K  everything  to  be  explained  according  to  neces- 
sary laws  of  caust  and  elTect,  or  is  it  possible 

without  doing  violence  to  this  principle  to  main- 
tain a  determination  according  to  ends?  If  it 

i>i  }>ONsibIe  for  the  individual  to  set  before  him- 
self the  ends  of  his  life,  and  to  work  for  their 

realization,  he  is  free  in  the  only  sense  in  which 
the  word  has  any  meaning.  If,  however,  his 
acts  are  determined  by  some  force  that  acts 
independently  t»f  him,  he  cannot  be  held  re- 

sponsible. A^ain,  determinism  is  the  only 

standpoint  from  which  p>ycholog>'  as  a  natural 
science  can  piocetd.  For  this  science  views  the 
mental  lite  as  made  n]>  of  a  series  of  processes 
or  mental  phenomena.  \i^  task,  therefore,  is  to 
discover  how  tlu  ̂ ^e  various  elements  are  linked 
together  according  to  causal  laws.  From  the 
vtry  nature  of  its  }K)stulates  it  is  im{H)Ssible  to 
atlmii  that  there  is  any  break  in  the  Hue  of 

caii»-is  and  etTects:  c\ ery  "state  of  mind"  must 
be  1  \td.iined  by  shovvinu  that  it  stands  in  neces- 
s;iry  relaMoiis  in  >onu  other  phenomena  belong- 

ing to  thr  ̂ anie  series  Hut  this  is  to  look  at 
the  nnnd  iriim  the  outside,  as  composed  (»f  a 
number  ui  phi  lumitiia.  or  mere  occurrences  in 
time  It  is,  however,  ptissible  to  <lescril»e  mind 
i'l  a  w.iv  that  is  truer  to  the  direct  i  xperience 
•  it  lile.  as  a  sysinn  oi  consehius  tunctions  or 
.icts  in  whi'li  purposes  are  l»eiTm  realized  and 
ends  .it:. lint  fi  tbmn^h  the  srif-dincted  activity 
of  the  >ubjiet  As  ̂ non  as  this  pnint  of  view 
is  taken  the  causal  and  ileterininistic  position  is 

left  behin<l,  and  the  only  possiMe  a«^<»umpl 
tliat  of  self-<letermination  or  trredoin. 
conclusion  we  have  n-ached  then  is  that,  ju 
as  We  regard  mind  from  the  standp«>ini  o 
chology  as  a  science,  everything  must  \ 
plained  causally,  and  that  there  is  no  pnsi 
of  introducing  here  the  conception  of  fre 
Hut  we  have  also  seen  that  this  standpc 
not  final,  but  that  experience  can  lie  mon 
iiuately  interpreted  as  a  process  in  which  i 
scions  subject  realize ^  ends  that  he  himscl 
and  that  this  view  necessarily  regards  mi 
something  more  than  a  scries  of  causally 
mined  phenomena. 
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L  nivcrsity, 

WILL,  in  law,  is  a  disposition  made 
competent  person   known   as  the   testator 
form  more  or  less  prescriln-rl  }*y  law,  or 
erty  over  which  he  has  the  legal  power  < 
position,  to  take  effect  at  death.  Technical 
term    "will**    is    used    to    describe    a    doc 
which  disposes  of   real  property,  while  • 
mtnt**  is  used  to  describe  one  that  dispo 
fK-rsonal  pr<»perty,  "will  and  testament*  i 
ing   both.      Broadly,   and   l»y  common 
term   "will**   covers   both   meanings   an^* 
cepted  as  de^crildng  a  written  in<t rumen 
disposes   of   lH»th    realty  and   personalty, 
person  of  lej.!al  age.  N'ing  of  sound  miii 
memory   an<i   not    under   dure<is.   may   m 
will   dispositive  of   whatever  interest   he 
bis   death   in   either  real   <*r  personal   pk« 
.Ml  wills  to  be  valid  in  the  I  nited  Stale! 
the    exception    of    a    favored    class    kno< 
*' nuncupative    wills*    which    are   onil.    mt 
written    and   signed    by    the   testator    an< 
nessed  by  at   least    two    (or  in   several  t 

I* nited   States   three)    persons,   who  mils 
in    the   presence   of    the   testator   and   oi 
other,  and  are  not  iRMieficiaries  under 
The  maker  of  a  will  mtist  he  21  yearw  < 
in  most  of  the  States,  but  a  few  allow  i 
of  18  to  thus  legally  dis|M>se  of  their  pn 
Oral  wills  are  permitted  in  the  case  of  si 
and   sailors   in  actual   ser\'ice.  and  these 
tupativc**   wills  are   definite  statements  < 
will  of  the  maker  with  two  or  more  will 
who  shall   within  a  reastmabic  lime  ihei 
reduce  the  statement  to  writing  and  sign  : 
iiesses      A    beneficiar>'  cannot   be  a   o 
witness  to  a  nuncupative  will.     A  will  u 
.-•Itereil  or  amended  by  the  addition  of 
ther  wish  of  the  testator,  the  amendi 
known    as    a    "codicil.*    which   must    M«r 
)•>    'he    testator   an<l   witnessed   with    the 
lormality  as  the  original  will.     A  will 
re v< iked  by  the  testator  hy  destrovii 
cancchng,  tearing,  burning  or  otherv     « 
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in^  it,  or  by  making  a  new  will,  which  later 
document  invalidates  all  preceding  wills.  The 
destruction  of  a  later  will  revives  a  former 
will  if  still  in  existence,  which  will  then  have 
full  effect.  In  some  States  the  subsequent  mar- 

riage of  the  testator  invalidates  a  will.  The 
laws  of  ̂ hc  different  States  vary  as  to  the  pro- 

visions for  the  heirs  and  next  of  kin. 
A  will  may  be  written  in  any  form  of 

language  that  expresses  the  intention  of  the 
testator.  A  very  common  form  of  beginning 
a  will  is:  *In  the  name  of  God,  amen.  I, 
John  Smith,  being  of  sound  mind,*  etc  It 
need  not  be  written  in  any  prescribed  form, 
bui  must  show  the  intention.  It  may  be  writ- 

ten in  any  sort  of  writing  material  or  on  several 
pieces  of  paper  if  their  sense  shows  them  to 
be  connected  each  to  the  other.  Separate  docu- 

ments may  be  included  in  the  will  if  the  will 
speaks  of  their  incorporation  in  the  will  as  a 
part  of  it,  and  in  such  a  way  as  to  identify  the 
documents.  Publication  is  the  act  of  making 
known  in  the  presence  of  witnesses  that  the 
instrument  executed  is  the  will  of  the  testator. 
It  is  not  necessary  for  the  witnesses  to  know 
the  contents  of  the  will,  but  the  fact  that  it  is  a 
will.  Publication  is  not  necessary  in  all  States. 
A  will  usually  names  one  or  more  persons  who 
shall  carry  out  the  will  of  the  testator.  This 
person  is  known  as  the  executor  or  executrix. 
When  no  person  is  named  in  the  will  the  court 
appoints  such  person^  who  is  known  as  the 
administrator  or  administratrix.  At  the  death 
of  the  testator  the  will  is  placed  on  file  for  pro- 
hate  in  the  Probate  or  Surrogate  Court.  A  will 
is  construed  liberally,  the  words  taken  in  their 
plain  and  usual  sense,  and  the  intention  of  the 
testator  allowed  to  prevail  wherever  possible  to 
understand  such  intention.  Effect  is  given  to 
every  part  of  a  will.  Rules  of  construction  are 
valuable  only  in^  case  the  will  is  contested. 
Favor  is  shown  in  case  of  contest  to  natural 
heirs  and  next  of  kin.  Conditions  may  be 
made,  and  trust  estates  created,  and  whatever 
interest  the  testator  may  have  at  death  may  be 
disposed  of  by  will  during  his  lifetime  to  take 
effect  at  death.  When  a  testator  has  a  large 
estate  it  is  customary  to  have  his  will  drawn  up 
by  an  attorney  who  is  familiar  with  rules  of 
construction  and  of  evidence.  This  is  not 
necessary  to  the  validity  of  a  will,  which  may 
be  written  by  any  one  so  long  as  it  is  properly 
signed  and  witnessed. 

WILL-O'-THE-WISP.     Sec    Ignis   Fat- uus. 

WILLAMETTE,  wil-a'met,  a  river  in  Ore- 
gon which  has  its  rise  in  Lane  County,  flows 

nearly  north  and  enters  the  Columbia  River  in 
Columbia  County,  in  the  northwestern  part  of 
ihe  State.  The  total  length  is  about  225  miles. 
It  was  originally  navigable  only  for  large 
steamers  to  Portland  (q.v.),  15  miles  from  its 
mouth,  but  the  canal  around  the  Willamette 
Falls  permits  river  traffic  100  miles  or  more. 

WILLAMETTE  UNIVERSITY,  a  co- 
educational institution  of  higher  learning  at 

Salem,  Ore.  It  was  founded  as  an  Indian  mis- 
sion school  in  1834  and  became  a  school  for 

white  children  in  1844;  while  it  was  established 
as  the  present  university  in  1853.  Its  school  of 
medicine  was  organized  in  1867  and  that  of  law 
in  1884.     Its  other  courses  include  liberal  arts, 

theology,  art  and  music  It  confers  the  de- 
grees A.B.,  A.M.,  B.D.,  M.D.,  D.D.  and  LL.D. 

in  1918  it  had  283  students  enrolled,  46  with 
the  colors,  and  there  were  16  instructors.  The 
grounds  and  buildings  are  valued  at  $350,000» 
while  the  endowment  is  about  $575,000. 
WILLARD,  Archibald  M.,  American 

painter  and  illustrator,  son  of  a  Baptist  clergy- 
man: b.  Bedford,  Ohio,  1836;  d.  Cleveland,. 

Ohio  11  Oct.  1918.  The  family  settled  later 
at  Wellington,  where  the  bov  developed  a 
marked  interest  in  sketching,  but  opportunity 
for  training  in  artistic  lines  being  wanting,  he 
worked  for  some  years  at  decorative  painting 
and  continued  his  efforts  in  sketches  and  por- 

traits. At  the  outbreak  of  the  Civil  War  he 
enlisted  with  the  88th  Ohio  regiment  and 
served  as  color-bearer.  After  the  war  he  made 
battle  sketches  but  at  length  found  his  forte  in 
sketches  showing  humor  and  intensity  of  ac- 

tion and  emotion.  His  better  known  subjects 

are  ̂ Pluck^;  <The  Nursery';  *Thc  Drummer's 
Last  Yarn';  ̂ Deacon  Jones's  Experience';  and 
*  Pitching  the  Time.'  His  more  serious  work 
includes  ̂ Minute  Men  of  the  Revolution'  and 
*  Spirit  of  76.'  The  last  named  was  originally 
entitled  *  Yankee  Doodle,*  and  was  produced 
for  Centennial  year.  The  models  used  were 
Hugh  Mosher,  a  local  fifer,  and  his  father,  and 
Harry,  son  of  Gen.  J.  W.  Devereux,  as  the 
drummers.  The  picture  was  received  with 
popular  enthusiasm  and  exhibited  at  the  Phila- 

delphia Centennial  and  the  larger  cities  of  the 
United  States.  It  was  finally  purchased  and 
presented  by  General  Devereux  to  his  native 
town,  Marblehead,  Mass.,  where  it  han^s  in 
Abbott  Hall.  The  artist  lived  for  some  years 
in  New  York  but  passed  his  earlier  and  later 

years  in  Cleveland." WILLARD,  Ashton  Rollins,  American  art 
critic:  b.  Montpelier,  Vt.,  14  April  1858.  He 
was  graduated  from  Dartmouth  in  1879,  re- 

moved to  Boston  in  1887  and  has  since  spent 
much  time  in  Europe.  In  1902  was  made 
chevalier  of  the  Order  of  the  Crown  of  Italy. 
His  writings  include  *Life  and  Work  of  Painter 
Domenico  Morelli'  (1895)  ;  *  History  of  Mod- 

ern Italian  Art'  (1898)  ;  <Land  of  the  Latins' 
(1902). 
WILLARD,  Edward  S.,  English  actor:  b. 

Brighton,  Sussex,  1853;  d.  9  Nov.  1915.  His 
first  appearance  on  the  stage  was  made  at 
Weymouth  in  1869,  but  his  London  debut  was 
not  made  until  1881.  He  became  manager  of 
the  Shaftesbury  Theatre  in  1889  and  in  1890 
came  to  the  United  States,  where  he  played 
successfully  for  three  years.  He  leased  the 
Comedy  and  Garrick  Theatres  in  London  in 
1894  and  later  made  several  tours  of  the  United 
States,  playing  various  leading  parts  under  his 
own  management. 

WILLARD,  Emma  Hart,  American  edu- 
cator: b.  Berlin,  Conn..  23  Feb.  1787;  d.  Troy, 

N.  Y.,  15  April  1870.  She  began  her  career  as  a 
teacher  in  1803,  subsequently  became  principal 

of  a  girls'  academy  at  Middlcbury,  Vt..  and  in 
1809  was  married  to  Dr.  John  Willard.  She 
opened  at  her  home  in  Middlebury,  Vt.,  in  1814, 
a  boarding  school  for  girls  in  which  she  intro- 

duced various  improvements  in  methods  of  in- 
struction and  also  taught  subjects  hitherto  not 

included  in   the  curriculum  of   girls'   schools. 
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Dcsiritif?  a  hroadcT  field  for  the  development  of 
her  ideas  of  education  she  addressed  to  the 
New  York  legislature  in  1819  a  treatise  entitled 
'A  Plan  for  Improving  Female  Education.^  It 
was  an  able  exposition  of  excellent  ideas  and 
found  favor  with  Gov.  Tohn  Clinton,  resulting? 
in  the  establishment  in  that  year  of  a  seminary 

for  girls  at  W'aterford,  N.  Y.,  which  was  in- corporated and  was  partially  supported  by  the 
State.  She  removed  to  Troy  in  1823,  where  she 

was  presented  by  the  city  with  a  suitable  build- 
ing tor  her  school,  henceforth  known  as  the 

Troy  Female  Seminary.  After  the  death  of  her 
husband  in  1825  she  condticted  the  business 
management  of  the  school  in  addition  to  her 
other  work  until  1838,  when  she  resigned  her 
duties  into  the  hands  of  her  son.  She  trav- 

eled in  Kurope  in  1830.  assisted  in  founding  a 
school  for  girls  in  Athens,  Greece,  and  after- 

ward published  *  Journal  and  Letters  from 
France  and  Great  Britain^  (1833),  the  proceeds 
of  which  she  presented  to  the  school.  She  was 
married  to  Dr.  Christopher  C.  Yates  in  1838, 
but  in  1843  she  secured  a  divorce  from  him  and 
resumed  her  former  name.  She  traveled  8,000 
miles  through  the  Southern  States  in  1846  en- 

gaged in  lecturing  before  conventions  of  teach- 
ers, and  in  1854  was  present  at  the  World's 

Educational  Convention  in  I.^ndon.  Mrs.  Wil- 
lard  is  one  of  the  most  prominent  figures  in  the 
history  for  higher  education  for  women  in  the 
United  States.  She  was  not  only  an  advocate 
of  advancement  but  a  practical  worker  for  it, 
and  brought  to  her  task  great  earnestness  of 
purpose,  coupled  with  high  abilities  and  execu- 

tive capacity.  Her  school-lx)oks  were  widely 
used  and  were  translated  into  European  and 

Asiatic  languages.  They  include  *Thc  Wood- 
bridge  and  Willard  Geographies  and  Atlases^ 
(182.?)  ;  MHstorv  of  the  United  Statcs>  (1828) ; 
*  Treatise  on  the  Circulation  of  the  Blood* 
(1846);  M-ast  Leaves  of  American  History* 
(1840);  < Astronomy*  (1853);  ̂ Morals  for  the 
Yoimg*  (1857),  etc.  She  also  wrote  some  ex- 

cellent    verse,     which     includes     the     famous 
*  Rocked  in  the  Cradle  of  the  Deep.*  A  statue 
was  unveiled  to  her  memory  at  Troy  in  1895. 

Consult  Lord,  John.  <Life  of  Emma  Willard* 
(1874). 
WILLARD,  Frances  Elizabeth,  American 

educator  and  temperance  reformer:  b.  Church- 
ville,  N.  Y..  28  Sept.  1839;  d.  New  York.  18 
Fell.  189K  She  was  graduated  from  the  North- 

western Female  College,  Evanston,  111.,  in  1859, 
engaged  in  teaching,  was  appointed  professor 
of  esthetics  in  the  Northwestern  University  in 

18(/>,  and  l>ecame  dean  of  the  Women's  College 
of  that  instituti(»n  in  1871.  In  1874  she  re- 

signed this  po>ition.  was  elected  secretary  of 

the  Woman's  Christian  Temperance  Union  in 
that  year,  and  in  1879  she  became  its  president, 
:iii  olVice  she  held  until  her  death.  In  her 
management  of  the  association  she  displayed 
great  exerntive  ability  and  a  remarkable  genius 
for  oriyani/ation.  She  founded  in  1883  the 

WorM's  Christian  Temperance  Union,  and  in 
1888  beeanie  its  president.  She  declared  her- 

self in  favor  of  woman's  suffrage  in  1876,  and 
thereafter  lecture<l  occasionally  upon  the  sub- 

ject, deeming  th«'  ballot  a  protection  to  women 
from  the  miseries  cause<l  f>y  <lrink.  In  1802 
she  visited  KnHlaiid.  where  she  was  the  Kuest 
of   Lady   Henry   Somerset,  the  temperance   re- 

former, and  while  there  addressed  a  mass  meet- 
ing at  Exeter  Hall,  said  to  have  lieen  one  of 

the  largest  assemblages  ever  held  there  She 
devoted  her  life  to  a  cause,  and  won  the  ad- 

miration and  love  of  a  vast  number  of  people, 
even  those  who  did  not  agree  with  many  of 
her  views.  In  all  the  long  list  of  reformers 
who  have  sought  to  rid  the  world  of  the  evils 
of  the  liauor  traffic  there  is  no  name  that  stands 
higher  than  that  of  Frances  E.  Willard.  In 
her  work  Miss  Willard  displayed  an  untiring 
energy,  and  for  10  years  she  averaged  a  meet- 

ing a  day.  meanwhile  continuing  her  literary 
lai>ors.  She  was  editor  of  the  lliicago  PoMi 
and  Mail  for  a  short  time  after  1878,  and  from 
1892-98  editor-in-chief  of  the  Union  Signal. 
the  official  organ  of  the  temperance  movement 

Her  publications  include  'Nineteen  Beautiful 
Years*  (1868);  *  Woman  and  Temperance* 
(1883);  ̂ Glimpses  of  Fiftv  Years'  (1889); 
<A  Great  Mother*  (1894),  etc.  She  also  edited 
with  Mary  A.  Livermore.  <A  Woman  of  the 
Century*    (1893). 

WILLARD,  Joseph,  American  c1erg>'man 
and  university  president,  great-grand>on  of 
Samuel  Willard  (<i.v.)  :  b  Biddeford,  Me.  9  Jan. 
1738;  d.  New  Bedford.  Mass..  25  Sept.  1801 

He  was  graduated  at  Har\-ard  University  in 
1765  and  was  a  tutor  there  in  1766-72.  In 
1772  he  was  ordained  in  the  Congregational! »t 
ministry  and  l>ecame  joint  pastor  of  the  Fir>l 

Congre^tionalist  Church  at  Beverly.  Mass 
From  1/81  until  his  death  he  was  president  of 
Harvard  University.  His  publications  include 
a  number  of  sermons  and  some  papers  on 
astronomy  and  mathematics.  He  left  an  unpub- 

lished Greek  grammar. 

WILLARD,  Joseph  Bdward,  American 
Ambassador:  b.  Washington,  D.  C.  1  May 
1865.  He  was  graduated  at  the  Virginia  Mih> 
tary  Institute  in  1886  and  later  took  a  summer 
course  in  law  at  the  University  of  Virginia 

He  ser\'ed  as  a  captain  of  United  States  volun- 
teers in  the  Spanish-American  War.  He  was 

a  meml>er  of  the  Virginia  legislature  in  1894- 
1902;  was  lieutenant-governor  of  Virginia  in 
1902-06;  and  was  State  Corporation  Commis- 

sioner in  1906-10.  He  was  appointed  United 
States  Minister  to  Spain  by  President  Wilson  in 
1913.  and  his  rank  was  raised  to  Ambassador 
13  Sept.  1913. 

WILLARD,  Josiah  Flynt,  American  an- 
ihoi  and  sociologist :  h.  Appleton,  Wis.,  23  Jaa 
IW/);  d.  Chicago.  111.  20  Jan.  1907.  Wink 
studying  at  the  l^nivcrsity  of  Berlin  in  1890-9? 
be  became  interested  in  sociological  proUemi, 
and  was  impressed  with  the  danser  impendfav 
to  the  United  States  through  its  Deing  a  ha%^eB 
of  refuge  for  European  criminals  when  their 
own  country  would  no  longer  suffer  their  bcin|t 
at  Iit»erty.  In  order  thoroughly  to  understand 
the  situation  and  the  actual  conditions  and 
leelinKs  governing  the  tramp  world  he  led  for 
se\rral  years  the  life  of  a  vagrant,  pubfishinf 
till'  results  of  his  obser\-ations  in  ̂ Trunpiag 
with  Tramps'  (1899).  His  other  writings  in- 
rhide  *  Powers  that  Prcv*  with  F.  Waltei 
(l^XM));  'Notes  of  an  Itinerant  PohccflUB* 
iVm);  'The  World  of  Graft»  (1901);  «TW 
Little  Hroiher'  (1<>02);  'The  Rise  oi  Roderick 
Cloud'   (1903). 
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WILLARD,  Samuel,  American  clergyman, 
scholar  and.  educator:  b.  Concord,  Mass.,  31 
Jan.  1640;  d.  Boston,  Mass.,  12  Sept.  1707. 
Graduated  from  Harvard  in  1659,  he  studied 
theology,  and  in  .1663  was  ordained  minister  at 
Groton,  Mass.  This  village  having  been  de- 

stroyed by  the  Indians  (1676)  during  King 
Philip's  War,  he  removed  to  Boston,  where  he 
was  made  colleague  of  Thomas  Thacher,  pas- 

tor of  Old  South,  and  upon  the  latter's  death ( 15  Oct.  1678)  succeeded  to  the  pastorate,  which 
he  held  until  his  death.  In  1700  he  became 
vice-president  of  Harvard,  and  in  1701,  upon 
the  resignation  of  President  Increase  Mather 
(q.v.)  (6  Sept.),  assumed  the  direction  of  the 
institution.  He  retained  the  active  pastorate 
of  the  South  Church,  however,  and  by  order 
of  the  General  Court  was  debarred  from  the 
title  of  president.  He  was  opposed  to  the  per- 

secutions for  witchcraft,  and  wrote  and  spoke 
against  the  delusion.  In  1688  he  began  to  give 
a  series  of  Tuesday  afternoon  lectures  on 
theology,  and  these  he  continued  for  the  rest 
of  his  life.  The  lectures  were  printed  in  1726 
in  a  folio  of  914  double  columned  pages. 
•The  thought  and  expression  of  this  literary 
mammoth,**  says  Tyler,  ̂ ^are  lucid,  firm,  and 
close.*  Willard  published  niunerous  sermons 
and  other  writings. 

"WILLARD  SCHOOL,  The  Emma.  The Emma  Willard  School,  which  in  1914  entered 
on  its  second  century  of  usefulness,  is  one  of 
the  oldest  institutions  for  the  higher  education 
of  women  in  the  United  States.  It  is  the  out- 

growth of  an  institution  founded  by  Emma 
Willard  (q.v.)  in  Middlebury,  Vt,  in  1814. 
In  1819,  the  patrons  of  Waterford.  N:  Y., 
urged  removal  of  the  school  to  that  place,  be- 

lieving the  richer  State  of  New  York  would 
grant  it  an  appropriation.  The  legislature  did 
not  grant  an  endowment,  but  the  apphcation 
led  to  the  allowing  of  a  portion  of  the  litera- 

ture fund  for  girls*  schools,  to  be  given  to  the 
school,  the  first  legislative  appropriation  of 
money  for  the  education  of  girls.  In  1821, 
Mrs.  Willard  accepted  an  invitation  from  the 
citizens  of  Troy  to  remove  the  seminary  to 
that  city,  where  the  school  became  known  as 
the  Troy  Female  Seminary.  From  the  estab- 

lishment of  the  seminary  in  Troy  in  1821,  to 
1875,  more  than  15,000  pupils  were  connected 
with  the  school.  In  1892,  a  complete  reorgani- 

zation of  the  course  of  study  was  made,  the 
art  department  was  introduced,  the  boarding 
department  was  opened  in  Russell  Sage  Hall, 
and  the  old  name  gave  way  to  that  of  Emma 
Willard  School,  thus  bringing  the  school  into 
close  touch  with  its  famous  past  and  asso- 

ciating it  in  name  with  its  illustrious  founder. 
The  school  is  situated  in  Troy,  N.  Y.,  on  the 
Hudson  River,  in  a  healthful  climate. 

WILLCOX.  Corn61is  DeWitt,  American 
army  officer  and  educator:  b.  Geneva,  Switzer- 

land, 26  Feb.  1861.  He  came  to  the  United 
States  was  graduated  at  the  University  of 
Georgia  in  1880,  at  the  United  States  Mili- 

tary Academy  in  1885,  at  the  Artillery  School 
in  1892,  and  in  1913  studied  at  the  Univer- 

sity of  Grenoble.  He  was  a  captain  of  volun- 
teers in  the  Spanish-American  War,  and  in 

1908-10  he  was  chief  of  the  military  informa- 
tion division   at   Manilla,   P.  I.     He  was  ap- 

pointed professor  of  modem  languages  «vith 
rank  of  lieutenant-colonel  at  the  United  States 
Military  Academy  in  1910  and  was  promoted 
colonel  in  1914.  He  was  one  of  the  founders 
of  the  Journal  of  the  United  States  Artillery  in 
1892;  and  from  1915  was  editor  of  the  Interna- 

tional Military  Digest.  In  1917-18  he  was  with 
the  American  Expeditionary  Force  in  France. 
Besides  translating  several  works  from  the  Span- 

ish he  is  author  of  ̂ A  French-English  MiUtary 
Technical  Dictionary >  (1900;  new  ed.,  1910); 
<The  Head  Hunters  of  Northern  Luzon^ 
(1912) ;  <A  Reader  of  ScienUfic  and  Technical 
Spanish>  (1913)  ;  <Spanish  Official  Account  of 
the  Attack  on  the  Colony  of  Georgia^  (1913)  ; 
<War  French>   (1917). 

WILLCOX,  Orlando  Bolivar,  American 
soldier:  b.  Detroit,  Mich.,  16  April  1823;  d. 
Cobourg.  Ontario,  Canada,  10  May  1907.  He 
was  graduated  from  West  Point  in  1847,  served 
in  the  Mexicaa  War  and  later  in  the  Seminole 
War  and  other  Indian  campaigns.  He  was 
promoted  lieutenant  in  1850  and  in  1857  re- 

signed from  the  army,  thereafter  engaging  in 
law  practice  at  Detroit  until  the  outbreak  of 
the  Civil  War,  when  he  re-entered  the  army 
as  colonel  of  volunteers.  He  was  engaged  at 
the  capture  of  Alexandria,  and  at  the  first  battle 
of  Bull  Run  was  wounded  and  taken  prisoner. 
He  was  exchanged  in  1862  and  afterward  par- 

ticipated in  the  battles  at  South  Mountain, 
Antietam  and  Fredericksburg,  led  a  division 
at  the  battle  of  the  Wilderness  and  in  the 
Richmond  campaign,  and  in  1864  was  brevetted 
major-general  of  volunteers.  He  was  the  first 
to  enter  Petersburg,  receiving  its  surrender, 
and  in  1866  was  mustered  out  of  service.  He 
re-entered  the  regular  army  with  rank  as  colo- 

nel in  1866^  was  brevetted  brigadier-general  and 
major-general  in  the  regular  army  in  1867  for 
services  at  Petersburg  and  Spottsyivania,  and 
was  voted  a  Congressional  medal  of  honor  for 
gallantry  at  Bull  Run  in  1861.  He  received  full 
rank  as  brigadier-general  in  1886  and  in  the 
following  year  was  retired.  He  wrote  ̂ Shoe- 
pac  Recollections  by  Walter  March^  (1856)  ; 
and  *Faca:  An  Army  Memoir,  by  Major 
March>    (1857). 

WILLCOX,  Walter  Francis.  American 
statistician :  b.  Reading,  Mass.,  22  March  1861. 
He  was  graduated  at  Amherst  College  in  1884, 
at  the  Columbia  Law  School  in  1887,  later 
studied  at  the  universities  of  Yale  and  Berlin 
and  received  the  degree  of  Ph.D.  at  Colimibia 
University  in  1891.  He  was  appointed  pro- 

fessor of  statistics  and  economics  at  Cornell 
University  in  1901  and  served  also  as  dean  of 
the  faculty  of  arts  and  sciences  in  1902-07.  He 
was  one  of  the  five  chief  statisticians  of  the 
12th  United  States  Census  in  1890-1901;  was 
president  of  the  American  Statistical  Associa- 

tion in  1911-12  and  of  the  American  Economic 
Association  in  1915.  His  works  include  ̂ The 
Divorce  Problem:  A  Study  in  Statistics^  (1891 ; 
2d  ed.,  1897)  ;  *  Supplementary  Analysis  and 
Derivative  Tables,  Twelfth  Census>  (1906). 
He  has  also  contributed  to  periodicals  and 

encyclopedias. 
WILLCOX.  WiUiam  RusseU,  American 

lawyer  and  public  official:  b.  Smyrna,  N.  Y., 
11  April  1863.  He  studied  at  the  University  of 
Rochester  and  was  graduated  at  the  Columbia 
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Law  SrhcK)!  in  18S9.  He  cngap:ed  in  law  prac- 
tice in  New  York  in  IWX);  served  as  pn^idcni 

of  the  Nfw  York  park  board  in  1002-03;  and 
was  postmaster  of  New  York  in  lOOS-07.  He 
ua*  chairman  of  the  New  York  Public  Service 

CommiNsion  in  the  first  district  in  l'M)7-15,  and 
in  1016  wa^  appointed  chairman  of  the  Re- 
puliiiain   National  Committee. 

WILLEMITK,  an  important  ore  of  zinc 
and  a  mineral  of  much  niiiieralo(:iral  interest. 
It  is  essentially  a  zinc  orthosilicate.  Zn:SiO«. 
hut  all  of  the  many  varieties  from  Franklin 
Furnace  and  OKdeiisfiurvr.  N.  J.,  its  two  most 
prolific  localities,  contain  coii>ideraMe  man- 
pane^e.  The  colors  of  the  New  Jersey  wil- 
lemite  arc  very  varied,  white,  green,  yellow, 
fle.«ih-rcd.  lirown  aud  gray,  the  last  three  hein^ 
characteristic  of  the  variety  troostitc  which 
occurs  in  crystals  up  to  six  inches  in  length. 
The  crvstallizaiion  of  willemite  is  rhom!>ohe- 
dral,  ifie  C(»nimun  form  heini^  a  hex:igonal 
prism,  either  stout  or  much  elongated,  termi- 

nated liy  oNiuse  rhomhohedrons.  It  (»ccurs  in 
small  crystals  of  prismatic  or  obtuse  rhombo- 
hedral  habit  in  New  Mexico.  A  granular  form 
is  also  foini<l  in  New  Jersey  in  large  quantities, 

intimately  mixed  with  franklinite.  i'rWals from  Belgium  have  an  easy  liasal  cleavage,  but 

this  cleavage  is  dilt'icult  in  New  Jersey  crystals, which  have  eminciu  prismatic  cleavage.  The 
mineral  has  a  hardness  of  5.5  and  a  specific 
gravity  of  3.9  to  4.2.  Transparent  crystals  and 
masses  have  been  found  in  New  Jersey  which 

\*ield  gems  who-^e  l»eauty  is  much  enhance<I 
l>y  the  strong  diniMe  retraction  ot  the  mineral, 
though  the  inferior  hardness  precludes  their 
use  as  jeweN.  (Ordinarily  willemite  i-t  opaque. 
Iiut  with  transparent  {lortions  scattered  through 
the  mass.  The  green  phosphorescence  of  wil- 

lemite when  struck  with  a  hammer  has  Iteen 
known  for  many  \ears.  During  exposure  tn 
the  Rontgeiv  rays  and  tr»  the  ultra-violet  and 
other  rays  of  the  I'itTard  lamp  a  gorgeous  green 
fluorescence  is  observed  in  the  New  Jersey 
mineral  and  some  specimens  are  aI>o  highly 
phosphorescent,  l»ut  the>e  projierties  are  not 
possessed  by  willemite  from  other  localities. 
I<a<lium  salts  excite  instant  Inmine*^cence  in  the 

New  JtrM'x  mineral.  The>c  observations  have 
attracted  widespread  interest. 

WILLEMS.  viriemz.  Florcnt.  Belgian  ar- 
tist:  h.  Liege,  Belgium,  <>  Jan.  1823;  d.  Ncuilly, 

France,  ̂   Oct.  P'O.r  He  stu<lied  at  the  .Acad- 
emy ot  Mechlin  and  formed  his  style  upon  that 

of  the  obi  Dutch  masteis.  He  remo\ed  to 
Paris  in  IK44  and  was  awarded  first-class 
me<laN  in  1S5.\  IS'i/  and  IS/S.  His  work  has 

liein  well  receixed  in  the  I'nited  States  and 
example^  of  it  are  included  in  many  private 
collections.  Fsprcially  ̂ <io<l  canvases  by  him 
may  U*  <oen  at  the  Metropolitan  Miv^eum  of 
Art  in  New  York,  and  at  the  Art  Institute  of 
Chicago. 

WILLEMS,  Jan  Frans,  Flemish  philolo- 
gist: b  1*ont  bout,  near  Antwerp.  Belgium.  11 

March  1?M;  .1  r,htnt.  14  June  \M(y  In  1809 
he  was  placed  ii'  the  nlVice  of  an  .\iitwerp  no- 

tary, aiMl  in  ]>11  won  a  prize  for  the  K'^^t 
poem  ou  the  battle  nt  Friedland  atid  p«>ace  (»f 
Tilsit  (ISll).  Ills  o.Ie.  'Aen  de  BelKcn'  ('To 
the  Belgians.*  ISIS),  bailini;  the  revixal  of  Bel- 

gian   nationality    under    Holland's    protection. 

brought  him  a  po«>iti<)n  under  the  f>utch  irmerr 
nient  and  a  series  of  masterly  phTlok>«nCdt! 

wurks.  including  *0\er  de  Nederduit«rhc  Ta;*' 
en  I^tterkunde'  (l81*/-20),  prrxnired  him  ad- 
mi  ssi<m  to  the  Academy  of  Antwerp.  f)n  ?hr 
formal  separation  of  Belgium  from  HollanI 
in  IKM,)  he  was  removed  from  ot^cc  and  ̂ etrlin^- 
at  KnckK),  he  lalored  there  on  the  Flemish 

version  of  *' Reynard  the  Fox,*  in  hit  editim. 
of  it  (1834)  calling  on  Flemings  tu  help  to 
preserve  their  ancient  tongue.  .'V  archi\iM  of 
(ihent  from  1835  he  edited  the  •k>Tnkr«»nyk  var 
Fan  v.in  Helu*  (183h).  *BrabantM:he  YeeMen 
(1839-43),  etc.,  and  after  his  death  appe.ire<1 
his  collection  of  old  Flemish  som:*,  and  hi* 

*Mengelifigen  van  Vaderlandschen  Inhond  ' 
Coiisult  *  Lives*  by  Snellaert  (1847):  Koi^^es 
(1874);  and  Rooses,  BuvUtede,  and  Bergmann. 

Man    Frans    Willems*    il8«>3>. 

WILLET,  a  large  American  snipe  ui  the 
genus  Symf^hecmia;  sometimes  calleii  pill-wi!- 
lett.  Tile  bill  is  thick,  compressed,  straight. 
longer  than  the  head;  wink;^  long,  1cl:>  long 
and  strong;  tail  short  and  nearly  even  The 
S.  scmtf*almata  is  atout  15  inches  lotu  and 

.  31  in  alar  extent,  the  bill  2\  ̂ ;  it  t>  lUrkU 
speckled  al>ove;nimp,  upper  tail  coverts,  and 
under  parts  white;  tail  ashy  white,  the  '.wo 
mi<b)Ie  feathers  spotted;  secondaries  white, 
with  brownish  black  spots.  The  xtnnig  are 

spotted  and  trans*\'ersely  l>anded  with  brown- 
ish black.  It  is  toutid  throughout  eas'.em 

temperate  Nortli  .America,  and  in  South  Amer- 
ica, rarely  g<»ing  far  from  shore;  on  the  Pacific 

it  is  represented  by  a  distinct  <ub;>pecies.  It 
goes  South  in  winter  as  far  as  the  dulf  States 
where  it  also  breeds  sparingly;  and  is  often 
found  in  company  with  the  go<Iwits.  It  breeds 
in  loth  fresh  and  salt  marshes  oi»  the  ground 
and  remains  in  separate  Hocks  during  the  fall 
and  winter.  The  eggs  and  the  riesh,  especially 
of  the  young  birds,  are  excellent  eating.  The 
food  consists  of  small  cnistaceans,  and  aquatic 
Worms  and  insects.  Thev  are  rather  shy. 
rapid  and  strong  fliers,  and  good  swimmers  if 
necessary,  though  they  cannot  dive.  They  are 
noisy  while  breeding,  the  shriM  cry  1  icing  re- 

iterated a^  long  as  an  intruder  remains  in  sigbL 
The  name  is  derived  from  the  resemblance  of 

their  notes  to  the  "will-willet.*  Ov.'inK  to  their 
shyness,  the  keen  sight  which  enables  them  lo 
detect  the  sham  of  decoys,  and  their  swift, 
often  elevated  flight  they  are  dilficuh  to  shcKX. 
and  olTer  fine  sfK^rt  to  the  skilful  sportsmaiL 

b'or  these  reasons,  and  t>ecause  of  their  larfc 
size  and  excellent  table  qualities  the^  are  nrach 
sought.  Consult  Kliot.  <  North  Amencan  Shore- 
birds'    (New   York   1895). 

WILLETT,  Marinut*  American  soldier:  K 
Jamaica,  N.  Y.,  31  Jidy  1740;  d.  New  York.  22 
Aug.  1830.  He  ser\ed  in  the  French  War  witfc 
rank  a<(  lieutenant,  was  especially  prominent  io 
the  expnliticTi  against  Ticondcrofpa  in  1758.  aad 
in  the  capture  of  F<»rt  Frontenac.  He  was  ac- 

tive in  tb«-  movements  of  the  Sons  of  Libcftf 
and  on  6  June  1775  took  measures  to  firevciil 
the  forwarding  of  arms  from  New  Yort  to  the 
British  tffxipN  ill  Boston  Harbor.  He  sened 
as  captain  under  Nfontgomery  in  his  expediocB 
aL'ainst  (  anada  in  177.\  remaining  in  command 

of  the  post  at  Saint  J<»hn*s  until  January  }77t; was  second   in   command   at    Fori   Stanwix  ii 
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1777,  led  and  held  the  fort  until  relieved  by 
Arnold.  In  June  1794  he  accepted  a  mission  to 
the  Creek  Indians  present  at  Monmouth,  and  in 
1779  joined  the  expedition  of  General  Sullivan 
against  the  Six  Nations.  He  commanded  the 
forces  in  the  Mohawk  Valley  from  1780  imtil 
the  close  of  the  war,  conducting  in  1783  the  at- 

tempted surprise  of  the  garrison  at  Oswego, 
which  was  the  last  hostile  movement  against  the 
British.  In  1784-92  he  was  sheriff  of  New 
York,  and  in  1794  accepted  a  mission  to  the 
Creek  Indians  and  succeeded  in  concluding  with 
them  a  treaty  of  peace.  He  was  appointed 
mayor  of  New  York  to  succeed  De  Witt  Clinton 
ii*  1807,  and  in  1812  was  secretary  of  a  niass 
meeting  which  favored  military  preparations 
against  the  British.  He  left  several  manuscript 
journals  from  which  his  son.  W.  M.  Willett, 
prepared  *A  Narrative  of  the  MiUtary  Actions 
of  Col.  Marinus  Willct*  (1831). 
WILLETTS  POINT,  N.  Y.,  national  mili- 

tary reservation  on  the  south  shore  of  East 
River  at  its  entrance  to  Long  Island  Sound. 
The  reservation  comprises  136  acres,  purchased 
partially  in  1857  and  partially  in  1863;  the  con- 

struction of  a  fort  was  begun  here  in  1862,  but 
the  work  was  suspended  and  the  fort  remains 
unfinished.  After  the  war  an  engineer  battalion 
was  ordered  here  to  establish  a  depot  for  stores, 
a  station  for  torpedo  experiments,  and  a  school 
of  practice.  The  post  which  constitutes  one  of 
the  defenses  of  New  York  Harbor  is  also 
known  as  Fort  Totten  (q.v.). 

WILLEY,  Waitman  T.,  American  states- 
man: b.  Monongalia  County,  Va.  (now  W. 

Va.).  18  Oct.  1811;  d.  Morgantown,  W.  Va., 
3  May  1900.  In  1828,  at  the  age  of  17,  he 
entered  Madison  College  (now  Allegheny  Col- 

lege), Pennsylvania,  from  which  he  gradu- 
ated in  June  1831.  In  1832  he  began  the  study 

of  law  with  the  distinguished  Philip  Dodd- 
ridge at  Wellsburg,  Va.,  and  in  September  1833 

was  admitted  to  the  bar.  Thereafter  he  resided 
at  Morgantown.  He  was  clerk  of  both  county 
and  circuit  courts  of  Monongalia  County  from 
1841  to  1852.  For  a  quarter  of  a  century  be- 

fore the  Civil  War,  he  and  George  W.  Sum- 
mers of  Kanawha  County  were  universally  re- 

garded as  the  Whig  wheel-horses  of  western 
Virginia.  He  was  a  member  of  the  constitu- 

tional convention  of  Virginia,  1850-51.  He  was 
the  Whig  candidate  for  Congress  in  1852,  but 
was  defeated,  and  was  also  the  Whig  candidate 
for  lieutenant-governor  of  Virginia  in  1859  but 
was  again  defeated.  In  1860  he  was  a  delegate 
to  the  constitutional  union  convention  which 
nominated  Bell  for  President.  In  1861  he  was 
a  member  of  the  Virginia  convention  in  which 
he  voted  against  the  ordinance  of  secession.  In 
the  same  year  he  was  elected  by  the  legislature 
of  the  *  Restored  government  of  Virginia  at 
Wheeling"  to  a  seat  in  the  United  States  Senate, 
in  place  of  James  M.  Mason  who  had  resigned 
after  the  secession  of  Virginia.  He  was  a  mem- 

ber of  the  Wheeling  constitutional  convention 
which  framed  the  first  constitution  of  West 

Virginia,  and  in  1863  he  was  chosen  to  repre- 
sent the  new  State  in  the  Senate.  In  1864  he 

was  re-elected  to  the  Senate  for  a  term  of  six 
years  which  expired  4  March  1871.  In  1871  he 
served  as  a  member  of  the  second  constitutional 
convention  of  West  Virginia  which  met  at 
Charleston  and  framed  the  present  constitution 

of  the  State.  In  1876  he  was  a  delegate  at  large 
to  the  National  Republican  Convention  which 
met  at  Cincinnati. 

WILLIAM  (Friedrich  Wilhclm  Viktor 
August  Ernst),  ex-crown  prince  of  Prussia 
ana  of  the  German  Empire,  eldest  son  of  Wil- 
ham  II,  ex-German  emperor,  and  of  ex-Empress 
Auguste  Victoria:  b.  Potsdam,  6  May  1882.  In 
1905  he  was  married  to  Cecilie  Auguste  Marie, 
daughter  of  the  Grand  Duke  Fredcrich  Franz 
III,  of  Mecklenburg-Schwerin,  of  which  union 
several  sons  were  bom.  He  was  closely  allied 
wath  the  militaristic  group  in  Germany  and 
was  often  at  variance  with  his  father.  He  was 
bitterly  criticized  for  his  attitude  toward  the 
Zabem  incident  of  1913.  He  was  also  in  dis- 

favor with  his  father  because  of  his  book, 
*Aus  meinem  Jagdtagebuch*  (1912).  At  the 
outbreak  of  the  European  War,  however,  all 
differences  between  the  emperor  and  the  crown 
prince  appeared  forgotten.  He  commanded  the 
army  employed  in  the  operations  against  Ver- 

dun and  apparently  every  effort  possible  was 
exerted  in  the  attempt  to  give  him  the  prestige 
cf  victory.  At  the  close  of  the  war  he  fled  to 
Holland  where  he  was  interned  at  Wieringen, 
an  island  in  the  Zuider  Zee.  Consult  Liman, 
Paul,  *Der  Kronprinz*  (Minden  1914),  and 
Gardiner,  A.  G.,  <The  War  Lords*  (New  York 
1915).  See  War,  European  —  Military  Oper- 

ations ON  THE  Western  Front. 

WILLIAM  I,  surnamed  the  Conqueror, 
king  of  England  and  Duke  of  Normandy:  b. 
Falaise,  Normandy,  1027  or  1028;  d.  Rouen,  9 
Sept.  1087.  He  was  the  natural  son  of  Robert. 
DiJce  of  Normandy,  by  Arietta,  the  daughter  of 
a  tanner  of  Falaise,  and  his  father,  having  no 

legitimate  son,  when  about  to  set  out  on  a  pil- 
grimage to  Jerusalem,  nominated  him  as  his 

heir.  Robert  died  in  1035,  while  returning  from 
Palestine;  and  Normandy  fell  for  a  time  into  a 
condition  of  anarchy.  When  William  succeeded 
to  the  dukedom  his  vigor  and  ability  soon  re- 

stored order,  and  his  power  increased  so  much 
as  to  excite  the  jealousy  not  only  of  the  sur- 

rounding nobles,  but  of  his  suzerain  the  king 
of  France.  Two  combinations  were  formed 
against  him,  and  twice  his  territory  was  in- 

vaded; but  he  repelled  these  aggressions,  and 
reduced  the  French  king  to  the  necessity  of 
peace.  The  opportunity  of  gaining  a  wider  do- 

minion presented  itself  on  the  death  of  his  sec- 
ond cousin,  Edward  the  Confessor,  king  of 

England.  When  this  event  took  place  he  laid 
claim  to  the  English  Crown,  alleging  that  Ed- 

ward had  bequeathed  it  to  him.  To  enforce  his 
claim  he  invaded  England,  and  the  victory  of 
Senlac  or  Hastings,  in  which  his  rival  Harold 
was  killed,  ensured  his  success  (1066).  On  the 
following  Christmas  Day,  William  was  crowned, 
after  tumultuary  election  on  the  part  of  the 
English  nobles,  and  took  the  customary  corona- 

tion oath.  His  first  measures  were  mild :  he 
sought  to  ingratiate  himself  with  his  new  sub- 

jects, preserved  his  army  in  strict  discipline,  con- 
firmed the  liberties  of  London  and  other  cities, 

and  administered  justice  impartially.  On  his 
return  to  Normandy,  however,  the  English, 
being  treated  by  the  Norman  leaders  like  a  con- 

quered people,  revolted,  and  a  conspiracy  was 
planned  for  the  massacre  of  all  the  Normans 
in  the  country.  On  this  intelligence  William 
returned,  and  began  wiUi  a  show  of  justice  by 
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rcprcssiiiR  the  encroachment  of  his  followers; 
htit  on  rivivinf^  the  DaneRelt,  which  had  been 
alHilishcil  l»y  Kdward  the  Confessor,  the  discon- 

tents were  renewed.  These  he  rcorcssed  with 
his  u^ual  vi^or,  and  a  temporary  calm  succeeded. 
The  resistance  of  two  powerful  Saxon  nobles, 
Edwin  and  Morcar,  who  had  formed  an  alli- 

ance with  the  kin^s  of  Scotland  and  Denmark, 
and  with  the  prince  of  North  Wales,  soon  after 
drew  William  to  the  north,  where  he  obliged 
Malcolm,  king  of  Scotland^  to  do  homage  for 
Cumlnrrland.  From  this  time  he  treated  the 

Knglish  like  a  conquered  people,  multiplied  con- 
fiscations in  every  quarter,  and  forced  the  na- 

tive nobility  to  desert  the  country  in  great  num- 
bers. In  1069  another  formidable  insurrection 

l)roke  out  in  the  north,  and  at  the  same  time  the 
English  resumed  arms  in  the  eastern  and  south- 
crn  counties.  William  first  opposed  the  storm 
in  the  north,  and  executed  such  merciless  ven- 

geance in  his  progress  that  the  whole  country 
l)etween  York  and  Durham  was  turned  into  a 
desert;  and  above  100.000  of  both  sexes  and  all 
ages  are  said  to  have  perished.  There  iK^ing 
now  scarcely  a  landed  proprietor  who  had  iiot 
incurred  the  forfeiture  of  rebellion,  he  put  into 
execution  his  plan  of  introducing  a  total  alter- 

ation of  the  state  of  English  law  and  property, 
by  dividing  all  the  lands  into  baronies  and 
adopting  the  feudal  system  in  regard  to  land 
tenure  and  scr\'ices.  He  also  reduced  the  eccle- 

siastical property  to  a  similar  system,  and,  to 
prevent  resistance  from  the  clergy,  expelled 
most  of  the  English  church  dignitaries,  and 
placed  Normans  or  other  foreigners  in  their 
stead,  Lan franc  being  made  archbishop.  Still 
further  to  humble  the  Knglish^  he  caused  French 
to  be  used  in  the  courts  of  justice  and  in  law 
proceedings,  and  ordered  it  to  form  a  leading 
part  of  instruction  in  all  the  schools  throughout 
the  realm.  In  1076  he  received  a  demand  from 

Pope  Gregory  VII,  requiring  him  to  do  homage 
for  his  kingdom,  and  to  pay  the  accustomed 
tribute  from  England  to  the  Holy  See.  William 
denied  the  homagt;  nor  would  he  allow  the 
English  prelates  to  attend  a  general  council 
summoned  by  Gregory,  but  consented  to  the 

levy  of  Piter's  pence.  Toward  the  end  of  his reign  he  instituted  that  general  survey  of  the 
landed  property  of  the  kingdom,  the  record  of 
which  still  exists  undrr  the  title  of  *  Domesday 
IJook.*  Tlie  manner  in  which  he  laid  waste 
a  large  district  in  Hampshire,  where  he 
demolished  villages,  churches  and  convents,  and 
expelled  the  inhabitants  for  30  miles  round, 
merely  to  form  the  New  Forest  for  hunting, 
exhibits  his  inditTercnce  to  tlie  suffering  of  his 
subjects,  as  well  as  his  love  of  the  chase,  which 
he  further  protected  by  a  most  severe  code  of 
j>:ame  laws.  In,  1087  he  went  to  war  with 
France,  whose  king  bad  encouraged  a  rebellion 
of  Xorman  nobles,  entered  the  French  terri- 

tory, and  committed  great  ravages,  but,  by  the 

starting  oi'  hi^  hor>r  at  Nantes,  received  an  in- 
jury which  caused  his  death,  at  the  Abl»cy  of 

Saint  (iervais.  near  Rouen  (1087).  He  left 

thrtc  sons— KoK'rt,  to  whom  he  bwjueathed 
Normandy:  William,  who  inhente<l  England; 

Henry,  who  rtrcivcd  only  his  mother's  property, 
and  tive  dan;.bi« ts.  William  the  Conqueror  was 
the  most  powerful  sovereign  of  his  time.  He 
possessed  j^uperior  talents.  l>oth  political  and 
martisd,  and  employed  them  with  remarkable 

vigor  and  industry.  His  passions  were,  «ow- 
ever,  strong;  his  ambition  severe  and  mercilcs>; 
and  his  love  of  sway  often  led  him  to  (h§- 
regard  all  restraints  of  justice  and  humanity 

Consult  Lappenberg,  *  England  under  the  Anglo- 
Norman  Kings,'  translated  by  Thorpe  (1K>7»: 
Palgrave,  ̂ Normandy  and  England,*  Vol.  Ill 
(1864);  Freeman,  *Histor>'  of  the  Norman 
Conquest  of  England*  (1867-71) ;  Siuhbs.  *Con. 
stitutional  History  of  England'  (1874);  Green. 
*  Conquest  of  FIngland*  (1884) ;  Freeman,  "Wil- 

liam the  Conqueror'  (1888);  Round,  <  Feudal 
England'  (1895). 

WILLIAM  IL  sumamed  Rurus,  from  his 
red  face,  king  of  Encland:  b.  Normandy,  1056; 
d  New  Forest,  Hampshire,  2  .\ug.  1100.  He 
was  the  third  son  of  William  I  and  was  sent 
to  England  by  his  father  the  day  before  the 
death  of  the  latter  with  a  recommendation  to 
the  barons  and  bishops  that  he  should  be  the 

Conqueror's  successor.  His  wishes  were  re- 
spected and  William  Rut  us  was  crowned  at 

Westminster  26  Sept.  1087.  The  division  of 

England  and  Normandy  did  not,  howevi-r.  please 
the  great  barons,  who  possessed  territoncs  in 
l>oth;  and  a  conspiracy  was  formed  for  effectif^ 
the  deposition  of  William  in  favor  of  hi« 
brother  Robert;  but  the  conspiracy  was  re- 

pressed with  great  vigor;  the  confederate  nobles 
were  forced  to  withdraw  to  Normandy,  and 
their  English  estates  were  confiscated.  It  is 
worthy  of  notice  that  in  this  instance  a  Norman 
ruler  was  supported  by  his  Engti^^h  sobjects 
against  his  Norman  ones.  Once  firmly  seated 
on  his  throne,  William  forgot  his  promises  to 
the  English;  and  the  death  of  Lanfranc.  arch- 

bishop of  Canterbury,  freeing  him  from  an  au- 
thority which  he  respected,  he  extended  hit 

rapacity  to  the  church,  and  seized  the  temporali* 
ties  of  vacant  bishoprics  and  abbeys,  to  which  be 
delayed  appointing  successors.  In  1000  he  made 
an  incursion  into  Normandy,  to  retaliate  on  his 
brother  R()l>ert ;  but  a  reconciliation  was  eAectcd 
between  them.  In  10%  Robert  mortfl^aged  his 
dukedom  to  William  for  the  sum  of  lO.OOO 
marks  to  enable  him  to  fit  out  an  expedition  and 
join  the  crusaders  in  the  Holy  I^nd.  WtlhaiB 
accordingly  took  possession  of  Normandy  and 
Maine,  although  m  the  case  of  the  latter  be 
was  not  allowed  to  do  so  without  a  stniiQiflr. 
William  Kufus  met  his  death  while  hunting  in 
the  New  Forest.  His  body  wa^  found  pierced 
by  an  arrow,  which  is  generally  believed  to  have 
fieen  shot,  whether  accidentally  or  purposely 
cnnnot  be  said,  bv  a  French  gentleman  nancd 
Walter  Tyrrel.  T vrrel  immediately  galloped  to 
the  coast,  and  emfearked  for  France,  where  he 
joined  the  cnisaders.  The  body  wa<  interred 
without  ceremony  at  Winchester.  This  event 
tc/ok  place  when  the  king  was  in  the  44th  xtzr 
of  his  age,  and  13th  of  his  reign.  Williaoi 
Rufus  possessed  vigor,  decision  and  policr,  Un 
was  violent,  perfidious  and  rapacious.  CohmH 
Freeman,  *  Norman  Conquest  of  Knetand.*  Vol 
V  (1S76).  and  his  < Reign  of  William  Rnfaf* 

(1882). WILLIAM  III,  king  of  England  and  hmS- 
tary  stadtholder  of  Holland:  b.  The  Hmc  4 
N<'V.  K^M);  d  Kensington.  England,  8  Marcb 
17nJ.  \\c  was  the  <on  of  William  II  of  Nassaa. 

prince  <'f  Oranvri*.  and  his  mother  was  Hearictis 
Mary  Stuart,  daughter  of  Charles  I  of 
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land.  Educated  by  the  grand  pensionary,  John 
Dc  Witt,  he  gained  the  love  of  the  people,  who 
in  1672,  when  Louis  XIV  invaded  the  republic, 
appointed  him  at  once  captain-general,  grand- 
admiral  and  stadtholder  of  the  United  Prov- 

inces, after  enforcing*  the  abrogation  of  a  reso- lution which  De  Witt  had  got  passed  in  1667, 
and  which  declared  that  in  future  no  captain- 
general  should  at  the  same  time  be  stadtholder. 

William's  management  of  the  war  against 
France  was  masterly.  In  the  campaign  of  1673 
he  opened  the  sluices  in  the  dikes  around 
Amsterdam,  inundating  the  whole  of  the  neigh- 

boring district  and  forcing  the  French  to  retire. 
He  was  able  to  keep  the  enemy  in  check,  and 
by  his  policy  engaged  the  empire,  Spain  and 
Brandenburg  to  take  part  with  Holland,  so  that 
at  the  Peace  of  Nijmegen  in  1678  the  integrity 

of  Holland  was  respected.  William's  whole 
policy  was  directed  against  Louis  XIV,  for 
whom  he  entertained  a  personal  hatred,  and  to 
curb  the  ambition  of  the  French  monarch  he 
instituted  the  league  of  Augsburg,  July  1686, 
between  the  emperor,  Spain,  Sweden  and  Hol- 

land, to  which  Denmark  and  some  German 
princes  also  acceded.  His  wife,  Mary,  whom 
he  had  married  in  1677,  was  the  daughter  of 
James  II  of  England,  and  presumptive  heiress 

to  the  throne.  Unexpectedly  James'  second  wife gave  birth  to  a  son,  10  June  1688,  and  the 
greater  part  of  the  Parliament  and  of  the  nation 
now  feared  that  the  bigoted  James  would  intro- 

duce Roman  Catholicism  as  the  state  religion 
and  subvert  the  constitution.  Rumor  also  as- 

serted that  the  prince  was  supposititious.  The 
Episcopalians  and  Presbyterians  in  England, 
under  these  circumstances,  united,  in  order,  by 
the  aid  of  Holland,  to  give  Mary  the  succession 
to  the  throne.  William  foreseeing  that  England, 
by  the  policy  of  his  father-in-law,  would  be- 

come more  and  more  closely  connected  with 
France,  joined  with  the  great  majority  of  the 
British  nation;  and  the  pensionary  Fagel  per- 

suaded the  States-General  to  support  him  with 
ships  and  troops  for  the  preservation  of  British 
freedom  and  the  Protestant  religion.  W^illiam 
arrived  suddenly  at  Torbay,  5  Nov.  1688,  with  a 
fleet  of  500  sail,  ostensibly  equipped  against 
France,  and  with  14,000  troops.  Upon  his  land- 

ing a  great  part  of  the  nobility  immediately 

declared  for  him;  and  James'  soldiers  by  de- grees went  over  to  him.  In  December  the  king 
fled  with  his  family  to  France,  after  which  Wil- 

liam made  his  entry  into  London.  The  two 
houses  of  Parliament  in  convention  now  de- 

clared that  James  II  had  broken  the  funda- 
mental compact  between  the  king  and  the  people, 

and  by  withdrawing  from  the  kingdom  had 
abdicated  the  government.  On  13  Feb.  1689 
Mary  was  proclaimed  queen,  and  W^illiam,  her 
husband,  who  had  meanwhile  gone  ovcb  to  the 
English  Church,  was  proclaimed  king.  At  the 
same  time  the  declaration  or  bill*  of  rights  set- 

tled the  limits  of  the  royal  power  and  the  order 

of  succession.  Scotland  followed  England's 
example;  but  in  Ireland,  whither  Louis  XIV 
sent  James  with  an  army,  the  majority  of  the 
Roman  Cathohcs  maintained  the  cause  of  the 

deposed  king.  But  William's  victories  over  the 
army  of  James  on  the  Boyne,  1  July  1690,  and 
at  Aughnm,  13  July  1691,  assisted  by  the  clem- 

ency with  which  he  treated  the  vanquished 
party,  made  him  master  of  Ireland.    In  the  war 

on  the  Continent  he  was  less  successful.  At 
Steinkirk  he  was  defeated  by  Marshal  Luxem- 

bourg in  1692  'and  at  Neerwinden  by  the  same 
general  in  1693 ;  but  always  succeeded  in  wrest- 

ing from  the  French  the  fruits  of  their  victories 
by  skilful  retreats  and  marches.  Louis  was 
finally  compelled  to  acknowledge  him  as  king  of 
England  at  the  Peace  of  Ryswick  in  1697.  The 
Parliament  insisted  at  that  time  on  the  disband- 

ing of  nearly  the  whole  army,  deeming  a  stand- 
ing army  incompatible  with  the  security  of  the 

constitution.  Soon  after,  the  will  of  Charles  II 
of  Spain,  who  had  made  the  grandson  of  Louis 
XIV  his  heir,  induced  W^illiam  to  arm  all 
Europe  against  Louis  in  the  great  alliance  of 
The  Hague  7  Sept.  1701.  But  in  the  midst  of 
these  projects  he  broke  his  collar-bone  by  a  fall 
from  his  horse  between  Kensington  and  Hamp- 

ton Court,  21  Feb.  1702,  and  died  in  consequence 
of  the  accident.  His  wife,  Mary,  had  already 
died  childless  in  1694.  William's  manners  were 
too  cold  and  ungracious  to  allow  him  to  be 
popular  with  the  Enghsh  people.  Under  a  re- 

served exterior  he  concealed  a  strong  love  of 
renown  and  power,  and  to  obtain  the  majority 
of  votes  in  Parliament  made  use  of  bribery. 
Immersed  in  politics  and  war,  he  had  neither 
leisure  nor  inclination  for  literature  and  art. 
In  conversation  he  was  grave  and  unattractive; 
but  in  business,  penetrating,  quick  and  decided ; 
in  danger,  undaunted;  in  difficulties,  unshaken; 
in  war,  bold  without  ostentation.  Consult 
Burnet,  ̂ History  of  His  Own  Times ^ ;  Trevor, 
<Life  and  Times  of  William  IIP  (1835)  ;  Mac- 
aulay,  ̂ History  of  England*;  Hallam,  <Con- 
stitutional  History^ ;  Ranke,  ̂ History  of  Eng- 

land* (1875);  Traill,  <William  IIP  (1888); 
Hippold.  ̂ W^ilHam  III,  Prince  von  Oranien, 
Erbstattnalter  von  Holland.  Konig  von  Eng- 

land* (1900) ;  Lodge,  R.,  <History  of  England> 
(1910). 
WILLIAM  IV,  king  of  Great  Britain  and 

Ireland,  third  son  of  George  III:  b.  21  Aug. 
1765;  d.  Windsor,  20  June  1837.  From  1779  to 
1790  he  served  in  the  navy,  and  after  quitting 
active  service  was  raised  successively  to  all  the 
higher  grades  of  naval  command,  becoming  in 
1801  admiral  of  the  fleet.  In  1789  he  was  raised 
to  the  peerage  with  the  title  of  Duke  of  Clar- 

ence. He  frequently  spoke  in  the  House  of 
Lords,  and  held  the  office  of  lord  high-admiral 
(1827-28).  He  became  heir  presumptive  to  the 
throne  in  1827  and  succeeded  his  brother  George 
IV  as  king  26  June  1830.  On  his  accession  he 
retained  the  ministers  then  in  office  with  assur- 

ances of  his  confidence  in  their  zeal  and  ability. 
In  the  new  Parliament,  which  met  in  November, 
the  ministry,  being  left  in  a  minority  on  a  mo- 

tion of  Sir  H.  Parnell  for  refefrring  the  civil 
list  to  a  select  committee,  immediately  sent  in 
their  resignation;  and  a  Whig  administration 
was  formed  with  Earl  Grey  at  its  head.  The 
great  events  which  render  his  reign  memorable 
are  the  passage  of  the  reform  act,  the  abolition 
of  slavery  in  the  colonies  and  the  reform  of 
the  poor  laws.  William  IV  married  in  July 
1818  Adelaide,  sister  of  the  Duke  of  Saxe- 
Meiningen,  by  whom  he  had  no  surviving  chil- 

dren. He  had,  however,  a  large  family  by  Mrs. 
Jordan,  the  celebrated  actress,  who  was  for 
many  years  his  mistress,  while  Duke  of  Clar- 

ence. Her  liaison  with  the  duke  lasted  from 
about  1790  till  1811,  when  an  arrangement  was 
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inadr  hy  which  she  and  her  family  were  pro- 
vided for.  William  IV  was  succeeded  by  his 

niece  Victoria.  Consult  FitzKcrald.  'Life  and 
Times  of  William  IV»  (l«ft4)  ;  WaljKjle.  <His- 
tor>'  of  En(;land  from  the  Conclusion  of  the 
Great  War  in  1815*  ( 1878-«>)  ;  Malloy,  J.  F., 
*Thc  Sailor  Kin^,  William  1V»   (1903). 
WILLIAM  I,  or  WILHELM  I,  emperor 

of  Germany  and  7th  kin>?  of  Prussia:  h.  Berlin, 
22  March  1707 ;  d.  there,  9  March  1888.  He  was 
the  second  son  of  Friderick  William  III  and 
Louisa  of  Mecklenhur^-Strelitz,  and  from  his 
earliest  years  was  trained  in  military  exercises. 
In  the  campaijrn  of  1813-14  he  joined  the  Prus- 

sian forces  as  captain,  receiving  then,  for  his 
biavery  in  the  field,  the ''Cross  of  Saint  George** 
from  the  Tsar  Alexander.  On  the  death  of 
his  father  in  184()  he  became  heir  presumptive 
to  the  throne,  and  received  the  title  of  F*rince 
of  Prussia.  On  the  outbreak  of  the  revolution 
in  1848  he  left  Berlin  for  England,  but  was 
soon  recalled  and  in  the  following  year  pro- 

ceeded against  the  insurgents  with  military 
vigor  and  suppressed  the  insurrection  in  Baden 
and  the  Palatinate.  His  brother  having  be- 

come incapable  of  ruling  William  (1857)  was 
appointed  regent,  and  in  January  1861  became 
king,  being  crowned  at  Konigsfierg  in  October 
of  the  same  year.  With  the  assistance  of  Otto 
von  Bismarck  (q.v.)  as  president  of  the  Cabinet 
and  Von  Koon  as  War  Minister,  he  demanded 
from  the  nation  a  large  scheme  of  army  reform, 
and  his  foresight  in  this  matter  was  justified 
by  the  Prussian  success  in  the  war  with  Den- 

mark (1864)  and  the  complete  overthrow  of 
Austria  at  Sadowa  (186(>).  The  latter  war  had 
been  brought  about  by  the  diplomacy  of  Bis- 

marck, who  now  proceeded  to  form  a  North- 
German  Confedcfation  with  King  William  as 
its  head,  and  to  conclude  a  treaty  of  alliance, 
o!Tenj>ive  and  defensive,  with  the  South  German 
States.  This  growing  power  of  Prussia  pro- 

voked the  jealousy  of  France,  and  a  crisis  was 
leached  in  the  negotiations  concerning  the 
Spanish  crown.  War  was  proclaimed  between 
Prussia  and  France  (1870).  and  the  South- 
(ierman  States  having  declared  in  favor  of  the 
former.  King  William  led  the  combined  Ger- 

man forces  through  the  campaign,  which  re- 
sulted in  the  defeat  of  Napoleon  at  Sedan,  and 

finally  in  the  sieire  and  capitulation  of  i'aris. 
Meanwhile  the  N<irth-(ierman  Parliament,  unit- 

ing with  the  German  princes,  desired  the  king 
to  become  Cierman  emperor.  This  honor  he  ac- 

cepted, and  he  was  cro\\ncd  as  Kmperor  Wil- 
liam I  at  Wrsailles  on  18  Jan.  1871.  After  the 

conclusion  of  peace  with  France,  and  having 
entered  Paris  with  his  army,  the  emperor  re- 

turned to  Berlin  amid  great  enihusiasm.  The 
laiter  part  of  his  reign  was  passed  in  consoli- 

dating the  power  of  the  new  German  empire, 
and  in  parliamentary  an<l  political  conflicts  with 

the  i'athnlic.  Liberal  and  Socialist  parties  in the  state.  (See  (iKKMAny).  His  life  was  at- 
tempted several  times.  Among  biographies  are 

ihosi  of  F<.rbes  (1888);  Smith,  (i.  B..  (1887); 
Strau-s  (1887);  Simon  (French.  1887.  Eng. 
tnms);  Marcks.  ♦  Kaiser  W  ilhelm  T  (18*W). 

Consult  also  \'on  Svbel.  *  1  )ie  Begriindung  des 
Deuischen  Keirhs'  (188<)  *J4;  Eng.  trans.  18<XV 
**2)  ;  Mallesim.  *Kef«»undifig  of  the  (ierman 
Empire*  (18**2):  Kranse,  *(irowth  of  (icrman 
Unity*     (IW'2);    Oncken.    'Das    Zeitalter    dcs 

Kaisers  W ilhelm*  (lffXV92);  Blume.  'Kai&er 
W ilhelm*  (Berlin  PX16);  Delbrucch.  F.  Miie 
Jugend  WiUiam  I'    (Berlin  PA)7). 

WILLIAM  II  (Friedrich  Wilhelm  Victor 

Albert),  ex-German  emperor  and  king  of  Prus- 
sia, commonly  callM  Kaiser  W  ilhelm.  son  of 

Frederick  III  and  \'icioria.  Princess  Koyal  '•? (treat  Britiiin,  and  grandMm  of  William  1:  b 
Berlin,  27  Jan.  1859.  At  birth  he  sufTered  an 
injury  of  the  left  arm  which  would  have  clis- 
<iualified  a  private  person  for  the  army,  fiui 
nevertheless  he  received  a  thorough  militar>' 
education.  In  186^>  he  was  enrolled  in  the  army 
as  second  lieutenant,  in  1874  entered  the  g>Tn- 
nasium  at  Cassel,  and  three  years  later,  a^  first 
lieutenant  was  admitted  to  the  University  of 
Bonn,  wnerc  he  remained  until  1879.  hi» 
principal  studies  being  pohtical  science  and 
law.  He  married  (27  Feb.  1881)  Princess  Vic- 

toria of  Schleswig-Hol^tein-Sonderhurg-.^u• 
gustenburg,  and  they  had  issue :  six  sons  and  a 
daughter. 

In  1880  William  entered  the  army  to  mhich 
he  devoted  himself  with  all  earnestness,  and  in 
1885  l)ecame  colonel  of  the  Hussars  of  the  Ciuard 
In  spite  of  his  physical  defect  he  was  s4>on  one 
of  the  most  capable  and  dashing  officers  in  the 
army.  He  also  displayed  talents  in  literature 
and  art,  which  he  has  pursued  in  various  di- 

rections. Strengthened  by  physical  culture  and 
the  diversicms  of  hunting  and  other  sports  in 
which  he  excelled,  he  came  to  the  throne  (15 
June  1888)  well  trained  in  mind,  inured  to  ex- 

acting labors  and  filled  with  self-reliance  and 
enthusiasm.  Statecraft  he  had  learned  in  the 
school  of  Bismarck  (q.v.).  and  his  political  and 
personal  ideals  were  imbued  with  vctu  ration 

for  his  grandfather,  whose  convict ii>n  of  "di- 
vine right^  he  embodie<l  in  his  uwii  view  of 

the  imperial  otVice.  His  personal  aggressiveness 
and  military  methods  gave  rise  to  {M>pular  tear 
of  indiscretions  whereby  he  might  endanger  the 
pejice  of  Germany  and  of  the  world,  but  he 
vigorously  repelled  those  suspicions  of  his  mo- 

tives which  led  to  his  designation  as  the  *\Var- 
lord.*  Quite  early  in  his  reign  Gladstone  ex- 

pressed a  fear  of  what  might  happen  through 

the  young  kaiser's  indiscretions,  but  the  warn- ing was  largely  unheeded.  During  the  morttl 
illness  of  his  father  when  crown  prince.  Wil- 

liam was  called  upon  to  repudiate  a  char^  ot 
conspiracy  to  keep  him  from  the  throne;  bf 
<.wn  behavior  in  the  three  months  of  hb 

father's  reii^n  betrayed  no  want  of  filial  devo- 
tion. Ui>on  his  father's  death  his  attitude  to- ward his  mother  was  the  subject  of  mtidi 

criticism,  but  on  his  accession  William  at  once 
asserted  his  ideas  of  personal  rulership,  which 

he  maintained  in  theory,  and  in  practice  re- 
laxe<l  only  in  submission  to  demands  of  policy 
After  he  had  l>een  on  the  throne  two  or  three 
years,  there  were  1.8IK)  (Germans  in  conftnencoi 
tor  icse  majesty,  many  of  whom  had  heci 
guilty  of  most  tritliuK  indiscretions  in  spcmkiM 
of  the  young  kaiser.  This  created  scandu 
and  William  Itecame  aware  that  it  was  a  bad 
policy  an<l  the  law  was  relaxed.  The  Icaiicr 
stM)i)  aciivily  concerned  himself  with  every  d^ 
partment  of  (icrman  life,  and  his  personal  tway 
was  quabtu-d  only  by  the  hmitatioos  of  ifcc 
eoiistitution  and  of  public  opinion.  By  travel 
ill  which  he  visited  all  the  principal  capitab  of 
Kuropc.    he    familiarized    himself    with    ioicr- 
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national  affairs  and  became  an  expert  in  world- 
politics.  When  Moltke  died  the  emperor  de- 
dared  that  he  had  *lost  an  army,*  but  when  he 
quarreled  with  Bismarck  he  showed  no  mis- 

givings at  the  loss  of  the  masterful  chancellor 
and  reputed  creator  of  the  empire,  whose  re- 

tirement he  virtually  compelled  in  March  1890. 
By  this  act,  cleverly  characterized  by  his  critics 
as  ̂ dropping  the  pilot,^^  he  made  himself  more 
distinctly  master  of  the  ship  of  state.  He  had 
evidently  begun  to  have  confidence  in  his  own 
powers  and  judgment.  His  able  chancellors  — 
Caprivi,  Hohenlohe,  Bulow  —  were  compliant 
to  the  imperial  will  Shortly  before  Bismarck's 
death  the  emperor  sought  reconciliation,  and 
their  friendship  was  partially  restored.  In 
some  things,  notably  in  maintaining  the  Triple 
Alliance,  the  emperor  followed  the  policy  of 
Bismarck.  William  measured  his  strength 
against  all  liberalizing  parties,  and  his  early 
solicitude  .for  the  laboring  classes  latterly 
seemed  lost  in  his  bitter  antagonism  to  social- 

istic elements.  Bismarck's  kulturkampf  legacy 
William  sagaciously  disposed  of  through  con- 

cessions which  he  turned  to  profit  by  making  an 
impHcit  alliance  of  the  Vatican  and  the  Ger- 

man schools  in  his  anti-revolutionary  policies 
and  by  remodeling  the  schools  themselves. 

With  all  his  alleged  autocratic  tendencies 
William  undoubtedly  sought  the  aggrandize- 

ment of  Germany,  her  industrial  and  commer- 
cial supremacy,  colonial  expansion  and  primacy 

among  the  great  powers.  He  extended  the  im- 
perial influence  to  Turkey  and  Asia  Minor,  and 

strengthened  German  interests  in  the  Far  East 
and  in  Africa  and  South  America.  He  held  the 
press  to  a  strict  account;  the  army  and  navy, 
which  he  would  make  superior  to  all  others,  he 
kept  in  strong  control.  For  many  years  his 
attitude  indicated  no  menace,  rather  a  promise 
of  protection  to  the  cause  of  peace,  which  on 
more  than  one  occasion  he  doubtless  aided  in 
preserving.  Herein  his  conduct  was  less  ag- 

gressive than  many  of  the  speeches  in  which  he 
addressed  himself  through  Germany  to  the 
world.  The  sending  of  his  brother,  Prince 
Henry  of  Prussia,  to  the  United  States,  in  1902, 
did  much  to  promote  friendly  sentiment  and  to 
cover  up  the  unpleasantness  aroused  in  Amer- 

ica over  the  suspicious  conduct  of  the  German 
naval  vessels  at  Manila  Bay  when  Admiral 
Dewey  opened  the  battle  there  with  the  forces 
of  Spain  in  May  1898. 

Notwithstanding  William's  general  good conduct,  his  occasional  outbursts  of  ambition, 
and  his  persistence  in  building  up  the  army 
and  navy,  constantly  aroused  suspicions  of  his 
intentions.  From  1895  to  1908  he  was  continu- 

ally at  war  with  •  the  Reichstag  over  the  de- 
velopment of  naval  power.  He  kept  demand- 

ing and  he  got  larger  and  larger  appropria- 
tions for  battleships.  He  developed  the  Heli- 

goland stronghold  and  the  Kiel  Canal,  and 
managed  things  so  that  the  Baltic  was  virtu- 

ally a  German  lake.  He  backed  and  encour- 
aged Zeppelin  in  the  development  of  his  great 

unwieldy  aircraft,  designed  to  maintain  su- 
premacy in  the  air.  The  apprehension  de- 

veloped by  all  these  thinj^s  in  the  British  isles 
was  so  marked  that  28  Oct.  1908  William  per- 

mitted an  interview  to  be  printed  in  the  London 
Telegraph,  in  which  he  explicitly  stated  that 
he  held   the    friendliest   feelings   toward   Eng- 

land and  that  his  naval  policy  was  intended 
for  the  protection  of  German  interests  in  the 
Far  East.  This  did  not  particularly  reassure 
the  British  and  it  did  create  a  stir  among 
Eastern  diplomats,  especially  in  Japan,  China 
and  Russia,  as  well  as  among  Germans  at home. 

With  all  his  wonderful  abilities  for  organi- 
zation and  domination  William  had  a  streak 

of  indiscretion  in  many  of  his  public  iitter- 
ances,  and  was  frequently  expressive  of  ideas 
appropriate  to  sovereigns  of  the  Middle  Ages. 
He  was  a  firm  believer  in  the  divine  right  of 
kings  and  of  kaisers  in  particular.  On  nu- 

merous occasions  he  spoke  of  himself  as  ̂ *the 
instrument  of  the  Lord,*  and  took  such  exces- 

sive interest  in  the  army,  so  often  spoke  of  his 
confidence  in  it,  and  permitted  and  even  fos- 

tered such  arrogance  in  his  offices,  that  the 
whole  world  came  to  recognize  that  the  army 
ruled  Germany  and  the  kaiser  ruled  the  army.. 
The  important  men  were  the  generals,  and  the 
business  interests  too  often  centered  around  the 

Krupp  works. 
From  other  viewpoints  William  was  much 

admired.  He  had  a  keen  interest  in  industrial 
development,  and  understood  and  appreciated 
the  wonders  of  modern  mechanism.  He  was 
a  musician  of  no  mean  ability  and  fond  of  the 

.  theatre.  He  had  energy  plus,  and  gave  more 

thought  to  the  details  of  Germany's  progress than  had  any  other  ruler.  Had  his  ambition 
stopped  here,  he  had  gone  down  to  history  as 

one  of  the  world's  most  efficient  sovereigns,  who 
though  ruling  with  a  rod  of  iron,  sought 
mainly  the  progress  of  the  country  as  a  whole. 
But  his  selfish  ambition  had  no  bounds.  It  is 
now  generally  conceded  that  almost  from  the 
first  day  of  his  reign  he  began  to  plan  for 
world  domination;  that  he  dreamed  of  what 
Napoleon  might  have  done  had  he  been  a 
little  more  shrewd  and  painstaking,  and  re- 

solved that  he,  William,  would  show  the  world 
that  one  man  could  raise  himself  to  the  top- 

most pinnacle  and  not  only  rule  Germany,  but 
through  Germany  might  rule  the  civilized 
earth. 

His  effort  to  attain  his  ends  by  means  of 
the  cruel  World  War  made  him  the  most  hated 
man  on  the  globe.  His  intentions  were  laid 
bare,  and  he  stood  in  naked  repulsiveness  the 
embodiment  of  mad  and  selfish  ambition  that 
cared  not  what  seas  of  blood  flowed  so  long 
as  *I  am  lord  of  all.*  It  is  difficult  for  this 
generation  to  judge  calmly  of  the  character 

of  the  world's  greatest  criminal,  as  he  appears 
to  our  eyes  in  1920,  an  exile  and  outcast  in  Hol- 

land, awaiting  judgment  and  condemnation. 
Only  the  historians  of  the  future  can  sift  his 
character  and  determine  with  some  degree  of 
accuracy  the  elements  that  ruled  him.  Was  he 
so  obsessed  with  the  idea  of  becoming  the 

world's  ruler  that  he  became  irresponsible  in 
his  personal  conduct  and  dead  to  all  sense  of 
suffering  inflicted  on  millions  of  his  own  people 
and  the  people  of  other  lands?  Or  was  he 
always  callous  to  the  feeling  of  humanity  and 
sympathy,  rather  enjoying,  like  Nero,  the  suf- 

ferings  of   his   victims? 

The  principal  details  of  William's  career are  given  elsewhere  in  the  articles  on  Germany 
and  the  European  War,  to  which  the  reader 
is    referred.      For    his    earlier   career    consult 
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BtKclow.  <The  Gorman  Kmpcror*  (1889)  ;  Fred- 
eric, «The  YoiiiiK  Kmpcror.  William  IP  (1H«^I ) ; 

Mcister.  « Kaiser  W  ilholm  IP  U^H)  ;  Lowe, 
<The  (Jcrmaii  Kmperor,  William  IP  ( lii'AG) ; 
<The  Kaiser's  Specthcs>  (1*«3);  Topham, 
Anne.  < Memoirs  of  the  Kaiser's  Coiirl*  (New 
York  1914);  (iauss.  *The  (icrman  Kmperor: 
His  Public  Utterances>   (1915). 

C'lIARLI-IS    H.    Ok'HRANE, 
liditorial  Staff  of  The  Americana. 

WILLIAM  I,  prince  of  Orange,  count  of 
Nassau,  surnamed  the  Silknt:  h.  Castle  of 
Dillenhur^.  Nassau.  16  April  \S^^;  d.  Delft. 
Holland.  10  July  1584.  He  was  the  eldest  son 
of  William,  count  of  Nassau,  and  Juliana, 
countess  of  Stoll>erg,  and  was  educated  in  the 
Roman  Catholic  faith  hy  Maria,  queen  of  Hun- 
Kiiry,  sister  of  Charles  V.  He  spent  nine  years 
in  attendance  on  the  person  of  the  emperor, 
who  had  so  hi^h  an  esteem  for  his  spirit, 
pnidence  and  intelligence  that  he  asked  his 
opinion  respecting  the  most  important  matters, 
and  when  he  was  but  22  entrustid  him  with  the 
chief  command  of  the  army  in  the  Netherlands, 
in  the  absence  of  Philil»ert.  duke  of  Savoy.  He 
also  recommended  him  to  his  successor,  Philip 
11,  who  regarded  him  with  distrust.  As  Cardi- 

nal (iranvella  had  now  the  entire  confidence 
of  Philip,  and  Margaret  of  Parma,  who  was. 
charged  with  the  government  of  the  Nether- 

lands, was  obliged  to  do  whatever  Granvella 
suggested,  especially  with  respect  to  the  intro- 

duction of  the  Spanish  imiuisition,  and  the 
erection  of  new  bishoprics,  tlie  Count  of  Eg- 
mont,  the  Prince  of  Orange  and  the  Count  of 
Horn  represented  to  the  king  in  writing,  that 
unless  the  cardinal  were  speedily  recalled  his 
vioK-ncc  would  drive  the  country  to  rebellion. 
Though  Philip  looked  on  this  step  as  treason, 
he  concealed  his  anger,  and  recalled  the  cardi- 

nal (15(>4).  After  the  rmionsi ranee  offered  in 
1566  by  MM)  noblemen  (the  Ciucux).  with  Count 
Louis  of  Nassau,  the  brother  of  William,  at 
their  head,  against  the  introduction  of  the  In- 

quisition and  the  estaf»lishment  of  new  bish{»p- 
rics.  ha<l  Uhii  rejicteil  ami  the  Puke  of  Alva 
had  l»ccn  ap|X)int(-(l  go\ernor  of  the  Nether- 

lands, William  had  a  nui-ting  with  Kgm«mt. 
Horn,  his  brother  Louis  and  other^;  at  IK-n<ler- 
mond.  to  deliberate  on  thr  means  of  aM-rting 
the  threatening  danger.  The  majority  advised 
an  arm  I'd  resistance,  but  this  projM^sal  came 
to  nothinvr  o!i  account  of  the  opposition  of  the 
CtUHit  of  Kgniont.  Thr  prince  with  his  family 
liow  wmt  to  hiN  castle  at  Dillrnliurg.  Alva 
arr!\e<l  in  tlu-  Netberlamls  in  LV>7  and  many 
men  of  crniseqneiu-f.  including  Kgm<int  and 
Horn,  were  immetlialely  arn-sied.  In  the  be- 
i;inning  (ti  LVvS  he  cau<fd  the  prince  and 
othiTN.  \\ho  had  retired  from  the  r«)nntry.  to 
1  «■  -ummniied  bi-tnre  the  Council  of  Twilve. 
Tlu  |»rinri'  did  n(U  apprar.  in  con^et|uence  of 
\\bi<h  Alva  (Uclared  him  an  nuilaw.  conlis- 
r.itfd  hi",  property  and  removed  his  ̂ on  Philip 

William,  irtim  the  I'niversity  «if  Louvain.  and 
siiit  him  a^  a  hnsiat'e  t(»  Spain.  The  I^rince 
(»t  <  >r.iu..T  in.\v  clitrrmined  <»n  wa^iti^:  war 
afc!aiii>j  Ai\a.  Ii.  a  <li»amu'nt  is^ncd  in  the 

summt  r  nf  l^u*<.  .tinl  ral'i'd  his  **ju»'tit"u'ati<in.* 
he  kiavf  the  na^t-ns  fur  his  conduct  and  pub- 

licly profe^^i"<|  tbi  ProtC'tatit  reli;:ion.  In  con- 
sequence t>f  this  he  received  aid  in  money  and 

troops  from  several  Protestant  princes.  Wil* 
liam  now  rained  an  army  of  24,0UII  (ierman». 
who  were  joined  by  4,000  French  soldiers, 
conducted  his  forces  with  great  skill  acro«« 
the  Rhine  and  Meuse.  entered  Brabant  and 
defeated  a  division  of  the  hostile  army  but  wa» 
unable  to  bring  the  Duke  of  Alva,  who  threw 
himself  into  the  fortresses,  to  an  engagement, 
or  to  excite  the  people,  who  feared  the  Span- 

iards, to  a  general  insurrection.  His  army 
now  dispersed.  He  then  took  part  in  an  ex- 

pedition to  France  against  the  Catholic  party 
of  the  Guises  (156^).  In  France  Admiral 
Coligny  had  advised  him  to  fit  out  privateers 

against  the  Spanish,  and  establish  himself  par- 
ticularly in  Zealand  and  Holland,  from  which 

the  Spaniards  would  hardly  l^e  able  to  drive 
him.  The  prince  followed  this  advice,  and  the 
privateers  made  themselves  masters,  in  157i 
of  the  town  and  hart>or  of  Briel,  on  the  i«land 

of  \*oorn  and  also  took  Flushing.  •  As  Alva's tyranny  Itccame  more  intolerable  and  the  people 
were  exasperated  by  new  exactions,  several 
cities  of  Holland,  Zealand.  Overiissel  and  Gel- 
derland  publicly  declared  for  the  Prince  of 

Orange.  Relying  on  the  assistance  of  F'rance. which  .\dmiral  Coligny  had  promised  to  ot^ 
tain  for  him,  William  crosseci  the  Rhine,  hut 
the  news  of  the  massacre  of  Saint  BarthoUi- 
mew  deprived  him  for  the  time  of  all  hope 
of  French  aid.  He  then  retired  into  the  prov- 

ince of  Holland,  which  steadfastly  supported 
him.  He  now  resumed  negotiations  with 
France  and  obtained  a  treaty  in  which  France 
promised  to  support  him,  provided  that  it 
should  receive  the  protectorate  over  all  the 
provinces  of  the  Netherlands,  which  he  suc- 

ceeded in  wresting  from  the  Spaniards.  At 
the  einl  of  1573  Alva  was  recalled  and  re- 

placed by  Keqursens.  In  1574  Louis  and  Henry 

of  Nassau,  William's  I  rothers.  made  an  effort to  join  him.  but  were  totally  defeated  by 
Rc(iuesens  at  Mookerheide,  near  Nijracgea 
Both  of  Willi.im's  brothers  fell  on  the  neM 
of  battle.  This  blow  was  compensated  by  the 
relief  of  Leydcn,  at  that  time  hard  pressed  by 

the  enemy.  The  raJMiig  of  the  siege  of  Le>'dcn 
saved  the  province  of  Holland  for  the  time, 

but  the  Spanish  were  still  formidable,  and  HoI« land  mi;^ht  ha\e  t)een  completely  crushed  had 
it  not  I  een  for  the  death  of  Requescns.  which 
took  place  in  March  li>76.  After  this  event 
William  sncci-eded  in  bringing  aliout  the  so- 
called  pacification  of  Ghent  (8  Nov.  1576),  in 
which  nearly  all  the  provinces  of  the  Low 
Cotnitries  united  to  expel  the  foreign  troop*, 
and  pmmi'^ed  mutual  toleration  in  matters  of 
religion .  The  new  stadtholder,  John  of  Aus- 

tria. MUiisdit  ti»  break  the  force  of  the  union  by 
Kraiitini;.  in  the  perpetual  edict,  almost  all  the 

demands  of  the  people  (1577),  but  his  con- duct -(K>n  manifcNted  his  insincerity  and  the 
stati-*  nf  .'\ntwerp  thru  called  the  Prince  of 
()raii'.^e  ti»  their  aid.  The  people  received  Wb 
with  .iCcIamationN  in  Brussels,  and  he  was  ap- 

pointed m  the  rank  of  lieutenant-seneral.  Tk 
war  w.iH  luiw  rriirwfd  and  !»y  the  victory  at 
(ienif>!onrs  in  the  end  of  Januar>'  157(^  the 
Spaii-aids  r« I'overcd  their  superiority  in  tbr 
WallixMi  proxince^,  which  were  zealoushf 
Citbnlir.  Ill  157*>  Pon  John  of  Austria  died 
and  the  king  appointed  Alexander  Famesc  of 
Parma  as  hi>-  s.uccessor.    The  policy  of  FianieK 
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ded  in  gaining  over  to  the  king  the  south- 
evinces  and  the  prince,  therefore,  brought 
e  northern  provinces,  Holland,  Zealand, 
it^  Gelderland  and  Friesland,  into  closer 
:tion  by  the  union  of  Utrecht,  23  Jan. 
Jid  thus  laid  the  foundation  of  the  re- 

ef the  United  Netherlands.  In  1580 
ig,  finding  it  impossible  to  triumph  over 
01  by  fair  means,  put  a  price  upon  his 
This  step  induced  the  united  provinces 
Dunce  their  allegiance  to  Philip,  and  Wil- 
'as  offered  the  dignity  of  sovereign  count 
illand  and  Zealand,  which  he  accepted, 
le  edict  of  Philip  proclaiming  a  reward 
i  life  was  not  without  effect.  In  1582  an 

t  was  made  by  a  Spaniard  named  Jaure- 
»  assassinate  him  at  Antwerp,  and  a  sec- 
ttempt  mad€  at  Delft  on  10  July  1584, 
Burgundian  fanatic,  Balthasar  Gerard, 
ied.  William  of  Nassau  was  four  times 
d,  Maurice  of  Nassau,  who  distin- 
i  himself  as  a  general  in  the  Thirty 
War,  was  one  of  his  sons  and  William 
England,  a  grandson.  Consult  Gachard, 
spondance  de  Guillaume  le  Taciturne* 
66) ;  Motley,  <Thc  Rise  of  the  Dutch 
lic>  (1856J;  Klose,  ̂ William  I  von 
n>  (^1864) ;  Juste,  ̂ Guillaume  le  Taci- 
i'apres  sa  Correspondance  et  ses  Papiers 

(1873);  Putnam,  *  William  the  Silent, 
;r  of  the  Dutch  Republic^  (1895)  ;  Fred- 
[arrison  <William  the  Silent>  (1897); 
^mbridge  Modern  History >    (Vol.  111). 

LLIAM  I,  Frederick,  king  of  the 
lands,  grand  duke  of  Luxemburg,  prince 
ngc  and  duke  of  Nassau :  b.  The  Hague, 
r.  1772;  d.  Berlin,  12  Dec.  1843.  He  was 
est  son  of  William  V,  Prince  of  Orange- 
I,  and  was  married  to  Frederike  Luise 
mine,  daughter  of  Frederick  William  II 
issia  in  1791.  He  distinguished  himself 
wars  with  the  French  republic,  and  be- 
m  exile  with  his  father,  the  hereditary 
•Ider  of  the  Dutch  republic,  in  1795,  and 
veral  years  lived  at  Fulda.  After  his 
5  death,  in  1806,  he  succeeded  to  the 
3f  Nassau  and  joining  the  Prussian  army 
Napoleon  was  captured  at  Jena  and 

sessions  confiscated.  Released  soon  after- 
e  fought  against  the  French  at  Wagram. 
Congress  of  Vienna  the  kingdom  of  the 
lands  was  formed  composed  of  Holland 
elgium  and  16  March  1815  William  I 

-oclaimed    king.     His   hereditary   estates 
been  given  to  Prussia  and  Nassau,  he 

d  in  exchange  the  grand  duchy  of  Lux- 
Belgium  was,  however,  separated  from 

d  by  the  revolution  of  1830,  and  as 
1  was  unwilling  to  recognize  its  exist- 
s  an  independent  state,  he  became  un- 

•.     He  continued  to  protest  up  to   1839, 
next  year  abdicated  in  favor  of  his  son, 

:  to  Berlin  at  the  same  time  with  an 
;e    fortune. 

LLIAM   II,  Frederick  George  Louis» 
the  Netherlands:  b.  The  Hague,  2  Dec. 

1.  17  March  1849.  He  was  the  eldest 
the  preceding  monarch;  distinguished 
in  the  Peninsular  War  under  Lord  Wel- 
and  also  commanded  the  army  of  the 
ds    at    the    battle    of    Waterloo.     In 

1816  he  was  married  to  the  grand  duchess 
-Vnna  Paulo vna,  sister  of  Alexander  I  of  Rus- 

sia. His  reign  began  at  his  father's  abdication 
in  1840,  but  although  he  brought  order  out 
of  the  financial  chaos  caused  by  his  father, 
he  was  by  nature  opposed  to  pohtical  reform. 
In  1848  events  obliged  him  to  consent  to  an 
entire  reorganization  of  the  government,  but 
his  death  took  place  before  the  new  constitution 
could  go  into  effect. 

WILLIAM  III,  Alexander  Paul  Freder- 
ick, king  of  the  Netherlands:  b.  The  Hague, 

19  Feb.  1817;  d.  Loo.  23  Nov.  1890.  He  was 
the  eldest  son  of  the  preceding  emperor  and  his 
reign  was  chiefly  distinguished  by  undertakings 
for  internal  improvement.  Under  his  rule,  the 

kingdom  enjoyed  uninterrupted  peace  and  ma- 
terial prosperity.  He  carried  out  the  parlia- 

mentary reforms  instituted  in  1848  and  in 
1862  decreed  the  abolition  of  slavery  in  the 
Dutch  WesX  Indies.  In  1866  the  Dutch  prov- 

ince of  Limburg,  a  member  of  the  Germanic 
Confederation  from  1815,  was  restored  to  the 
Netherlands  and  by  the  treaty  of  11  May 
1867,  the  grand  duchy  of  Luxemburg  was  de- 

clared neutral  territory  under  the  sovereignty 
of  the  house  of  Orange-Nassau.  While  Prince 
of  Orange,  he  married  in  1839,  the  Princess 
Sophia  Frederica  Matilda,  daughter  of  the 
late  King  William  I,  of  Wiirtemberg.  They 
had  two  sons,  William  Nicholas  Alexander 
Frederick  Charles  Henry,  Prince  of  Orange 
(b.  4  Sept.  1840;  d.  11  June  1879),  and  Wil- 

liam Alexander  Charles  Henry  Frederick  (b. 
25  Aug.  1851;  d.  21  June  1884),  the  last  male 
heir  of  the  house  of  Orange.  In  1879  King 
William  was  married  to  Einma,  Princess  of 
Waldeck-Pynnont,  their  daughter  Wilhelmina 
becoming  heir  to  the  throne. 

WILLIAM  I,  sumamed  The  Lion,  king  of 
Scotland:  b.  1143;  d.  Stirhng,  1214.    He  was  a 
frandson  of  David  I  and  brother  of  Malcolm 
V,  whom  he  succeeded  in  1165.  The  source 

of  his  designation  is  one  of  the  mysteries  of 
history.  His  predecessors  had  long  contested 
with  the  kings  of  England  the  sovereignty  of 
Northumberland  and  other  districts  of  the 
north  of  England,  but  under  Malcolm  these 
claims  were  virtually  abandoned  and  the  king 
of  Scots  received,  as  an  equivalent  for  them, 
the  earldom  of  Huntingdon  and  other  valuable 
estates.  William  still  coveted  the  Northum- 

brian region  and  while  attending  Henry  II  of 
England  in  his  wars  upon  the  Continent,  is 
supposed  to  have  asked  for  a  portion  of  the 
disputed  territory.  On  being  refused  he  in- 

vaded the  district  after  the  example  of  his 
ancestors,  but  on  13  July  1174  fell  into  the 
hands  of  the  English.  For  security  he  was 
conveyed  to  Normandy,  and  there  consented, 
as  the  price  of  his  liberation,  to  perform  that 
homage  for  his  kingdom  which  the  English 
kings  so  long  vainly  required  from  the  govern- 

ment of  Scotland.  The  treaty  of  Falaise,  as 
the  arrangement  was  termed,  from  the  place 
of  its  adjustment,  was  revoked  in  1189  ly 
Richard  1  of  England  in  consideration  of  a 

pa>'ment  of  10,000  marks,  needed  for  his  ex- 
pedition to  Palestine.  William  had  several  dis- 

putes with  the  Church,  but  was  one  of  the 
early  benefactors  of  the  regular  ecclesiastics, 
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aii<I  fnuinicd  in  117S  the  ̂ rcat  al»l)oy  of  Ar- 
l>ni;ttli.  \n1iic1i  lie  dedicated  to  Saint  Thomas  a 
Herket. 

WILLIAM    IX,    I^l'KE   OF     Xyt'ITAINE    AND 
for  NT  t)K  I*«)iToN,  the  first  urcat  TroveiKal 
poet :  I).  1071 ;  d.  1127.  He  appears  to  have  led 
a  \erv  Hrentious  hfe,  which  is  constantly  re- 
tlectrfl  in  his  poems.  His  poetical  work  is  of 
special  interest  as  it  stands  at  the  liCKinning 
oi  the  C  laN>ical  period  in  Provencal  literature, 
and  marks  the  transition  from  ihc  popular 
minstrel  hallads  to  the  more  Classical  and 

arttiirary  literature  of  the  courts  of  the  sev- 
eral IVovcn(;al  princiiialtiics.  Much  of  the 

work  ot  \\  illiam  of  Aquitaine  is  very  close  to 
the  {Kipular  poetry  that  he  must  have  found 

existing  in  the  south  of  P'rance  when  he  iKJ^an 
t(»  write.  One  of  his  poems  —  a  romance  of 
licentious  adventure,  proliaMy  (luitc  in  the  style 
of  the  approved  poetry  of  his  time  —  shows  spe- 

cial siKn>  of  hein^  cU'Se,  not  only  to  the  popular 
hallad,  hut  bears  imprinted  upon  it  the  stamp 
of  the  loo.se  manners  and  cust(>ms  of  the  age 
in  which  it  was  wriittn.  In  his  poetry  there 
is  already  developed  the  stereotyped  poem  de- 
scriliinjj  the  devotion  of  the  knight  to  his  lady. 
So  assured  is  this  form  even  at  this  early  day, 
in  the  moutli  of  one  who,  on  his  own  confes- 

sion, was  true  to  no  lady,  that  it  would  seem 
as  if  it  must  have  already  existed  lon^  enough 
to  have  ac(iuired  a  set  form  and  character. 
But  the  disappearance  of  practically  all  the 
Proven^jal  poetry  of  the  time  preceding  the 
practical  activity  of  William  of  Aquitaine,  has 
obliterated  the  recor<l  of  the  past  upon  which 
he  undoulitedly  l>uiUled.  William  of  Aquitaine 
led  a  \ery  active  life,  most  of  which  was  taken 
up  with  wars  against  the  neighl>oring  rulers, 
lie  led  a  plundering  expedition  into  Normandy 
and  con(iuered  Toulouse.  But  his  greatest  ex- 

ploit was  the  crusade  of  the  year  1100,  on 
which  he  started  out  for  Palestine  with  an 
army  of  6CMHX).  He  reached  Jcrus;ilem.  hut 
was  finally  defeated  and  forced  to  tlee  with  a 
handful  of  followers.  On  the  way  l>ack  he 
was  shipwrecked ;  so  that  it  was  over  three 
years  Iteiore  he  reached  home.  Notwith- 

standing this  reliKious  expedition  William 

(luarreled  with  the  (.'luirch,  defied  the  papal  au- thority and  was  twice  excommunicated.  A 
poem  written  toward  the  close  of  his  life,  how- 

ever, expresses  repentance  for  his  sins  and 
hi>  ecclesiastical  attitude  and  repentance.  In 
it  he  \ows  the  renunciation  of  all  worldly 
pleasures  and  the  dedication  of  himself  to  the 
service  of  Ciod.  li  seems  prohahle,  in  view 
of  what  is  known  of  his  life,  that  his  execu- 

tion was  not  e(}ual  to  the  facility  of  his  poeti- 
cal expression.  C?onsult  Holland  and  Kellar 

for  an  incomplete  edition  i>f  his  works  (1850)  ; 

S.ichse.  'I'lier  das  Lei>en  und  die  Lieder  des 
Tro^^adou^^  Wilhelm  IX  Graf  von  Poitou' 
(Leipzig:    KSSJ). 
WILLIAM  OF  LORRIS,  French  ooet :  h 

aN'Ut  \2\2  His  chief  fame  rests  on  the  'Ro- 
manct  of  ihv  l<o>i  '  of  which  he  wrote  the  first 

4.(Nk»  vei-f^  'i'his  is  a  long  allegorical  poem writt(i)  in  IJ.C.  Int  K  ft  unfinished  tiy  the  author 
vho  is  -iiftpMNt-d  iM  have  died  young  It  has 
Incn  saifl  th.ii  the  'Romance  of  the  Rose*  is  a 

sort  of  ait  •»»■  l«r. f  At  any  rate  it  was  the forerunner  ni  .i  knid  of  literature  which  became 

very  p(»pular  in  France  and  continued  to  exer- 
cise its  influence  for  a  considerable  IcfiKth  oi 

time  there  and  in  most  of  the  Latin  and  Ger- 
manic countries  of  Europe.  His  work  is  among 

the  best  and  most  original  of  his  ajge;  but  the 
rhetorical  fiKurcs  and  allegories  which  were  us 
most  distinguishing  feature  were  seized  upon 

by  subsequent  writers,  imitators  of  the  'Ro- 
mance of  the  Rose,'  and  the  result  was  a  very 

extensive  and  popubr  litersnure  which  tended 
to  grow  more  and  more  untrue  to  nature,  arf 

and  correct  literary  expression.  See  ̂ Romance 
<if  the  Rose.'  Consult  jarry,  L.,  *Guillaume  dc 

Lorris  et  le  testament  d'Alphonse  de  Poitiers' 
(Orleans  1881);  I^nglois,  £..  ̂ Origines  et 
Sources  du  Roman  de  la  Rose*  CParis  18M1 ) ; 
Paulin,  4Iistoire  Litteraire  de  la  France' 
(Paris). 

WILLIAM  OP  MALM8BURY,  mamj- 
\)erX  English  historian :  b.  probably  in  Somer- 

setshire, alKHit  1070;  d.  Malmsbury.  Wiltshire. 
al>out  1143.  He  was  educated  at  the  Benedic- 

tine Abbi-y  of  Malmsbury  of  which  he  subsc- 
(luently  became  librarian  and  precentor,  and 
from  which  his  name  is  derived.  His  works  are 
in  Latin  and  arc  of  great  historical  value.  Thry 
include  M>e  Gestis  Regum  Anglonim,*  a  gen- 

eral history  of  the  kings  of  England  from  449 
to  1128;  *Historia  Novella.*  containing  the  nar- 

ration to  1142;  M>c  Gestis  Pontificum  Angl«^ 
mm,*  an  ecclesiastical  history  of  England  down 
to  1123;  «Vita  S.  Dunstani»;  «Vita  S.  Wulf- 
stani,'  etc.  The  l>est  edition  of  his  English  and 
(.'hurch  histories  is  that  of  Stubbs  in  the  Rolls 
Series  (1887^88).  Consuh  Birch,  <Life  and 
Writings  of  William  of  Malmslmry'  (1874); 
Stubbs'  Prefaces  in  the  Rolls  Series;  Norgaic 
'England  Under  the  Angevin  Rings,*  Vol.  I 
(1887). 

WILLIAM    OF    NEWBURGH,    English 
chronicler:  b.  Bridlington,  Yorkshire,  aboat 
113();  d.  Xewburgh,  near  Coxwold,  Yorkshire, 
alnmt  WJS.  He  was  educated,  lived  all  his  bfe, 
and  died  in  the  Augustinian  Ablicy  of  New- 
burgh.  He  is  one  of  the  chief  authorities  for 

the  reign  of  Henry  H.  His  ̂ Historia  Renan 
Anglicarum*  covers  the  period  from  1066-96^  ii 
written  in  five  books,  and  is  higlily  valuable  u 
a  broadminded,  just  and  clear  presentation  of 
the  happenings  of  the  times,  though  his  state- 

ments arc  not  always  accurate.  His  other  works 
consist  of  three  sermons.  Consult  Howlett  in 
the  Rolls  Series.  *  Chronicles  of  Stephen,  Heniy 
II  and  Richard  V  (1884). 

WILLIAM     OF     NORMANDY     fTn 
Cluxc),  a  French  poet  of  the  first  half  of  iJk 
13th  century.  He  wrote  principally  nonl 
poems  and  religious  legends  and  traditioos. 
Tlure  has  been  much  strife  among  critics  a*  tk 
just  what  poems  of  tho>e  attributed  to  him  wcrr 
really  written  by  him.  Among  his  sunriviig 
poems  alkjut  which  there  does  not  seem  Ip.^ 

any  reasonable  doubt,  are  jLe  Bestiaire  iKvia* (edited  bv  Ilippeau  in  1852;  and  l>y  Rciasch 

1S<M));  M'e  Hesant  dc  Dieu'  (edited  by  Hip- 
peau,  1852;  f>v  Martin,  1879) ;  <Les  Joies  Notre- 
Dami'  (edited  bv  Reinsrh.  1879);  *Smtt 
Madeleine'  (cditetfbv  Schmidt,  1880) ;  <Tofcie* 
(edited  by  Schmidt.  1880),  and  *Le  Ronuoi  do 
Romans. '  .\m<ing  the  poems  which  hi\-«  bcci 
attributed  to  him  by  some  critics  and  cdHon^ 
a  verdict  strongly  contested  by  others, 
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jid  ̂ Fergus.*  Consult  Mann,  'Der- 
vin  des  Guillaume  le  Gerc^  (in 
le  Studien,>  1889);  Schmidt.  <GuiI- 
lerc  de  Normandie  im  besondere 
Jenenlegende^  (in  Romanische  Stu- 
;  Seegcr,  ̂ Ueber  die  Sprache  des 
Ocrc  de  Normandie>  (Halle  1881). 
kM  OF  TYRE,  Syrian  historian 
bop:  b.  probably  in  Syria,  about 
»ut  1184.  He  was  educated  at  An- 
erusalem,  and  in  1175  was  made 
)f  Tyre.  He  was  one  of  the  six 
»  represented  the  Latin  Church  of 
the  Lateran  Council  in  1179.  His 
jrum  in  Partibus  Transmarines  Ges- 
le  of  the  best  histories  of  mediaeval 
;  the  principal  authority  for  the  his- 
Latin  kingdom  in  the  East  from 

e  also  wrote  ̂ Historia  de  Orien- 

idpibus.^ 
IM  OF  WYKEHAM,  wik'^m, late,  architect  and  statesman:  b. 
[ampshire,  1324 ;  d.  South  Waltham, 
24  Sept.  1404.  He  received  a  liberal 
om  the  lord  of  the  manor  of  Wykc- 
as  afterward  recommended  by  him 
e  of  Edward  III,  who  made  him 
and  sur\'eyor  of  the  several  of  the 
s.  He  built  Windsor  Castle,  and 
aking  orders,  held  various  ecclesias- 
becoming  bishop  of  Winchester  in 
as  lord  diancellor  of  England  1367- 
in  1373  a  grammar  school  at  Win- 
:h  still  exists  as  Winchester  College. 
>llege,  Oxford,  which  he  completed 
I  was  lord  chancellor  for  the  second 
and  rebuilt  the  nave  of  Winchester 

I  the  Third  Pointed  manner  139S- 
s  buried  in  a  magnificent  chantry 
t  south  arcade  of  the  nave  at  Win- 
nsult  ̂ Three  Chancellors>  (1860); 
^   by  Lowth    (1758),  and  Moberly 

HENRY,  Fort,  in  the  town  of 
.  X.,  at  the  head  of  Lake  George 
\ugust  1757,  it  was  taken  from  the 
.  force  of  French  and  Indians  tmder 

KM  JEWELL  COLLEGE,  loca- 
ty,  a  suburb  of  Kansas  City,  Mo. 
led  in  1849  by  the  Baptists  of  Mis- 
William  Jewell  of  Columbia,  Mo., 
the  leaders  in  the  movement  for  the 
t  of  the  college,  and  contributed 
mds  toward  the  endowment,  hence 
yas  named  for  him.  It  was  opened 
in  1850,  and  on  account  of  financial 
^as  closed  in  1855-57;  just  as  the 
becoming  prosperous,  the  Civil  War 
1  the  work  to  suspend  from  1861 
'  a  part  of  that  time  the  building 
1  by  the  Federal  troops.  Since  1877 
*nt  has  been  raised  to  over  $200,000. 
offers  four  courses  or  groups,  lead- 
degree  of  A.B.  Some  studies  are 
all  groups,  and  some  are  free  elec- 
:iirnculum  includes  several  theolog- 
complctton  of  which  by  arrange- 

the  Southern  Baptist  Theological 
Louisville,  Ky.,  entitles  the  student 
hat  seminary.     The  degree  of  A.M. —22 

is  conferred  for  graduate  work.  There  are  also 
courses  in  elocution,  oratory  and  music,  and 
an  Academic  Department  A  college  band  and 
a  college  orchestra  are  maintained.  There  are 

44  scholarships.  The  student  organizations  in- 
clude four^  literary  societies,  Philharmonic  (a 

musical  society),  a  Young  Men's  Christian  Asso- ciation and  missionary  societies.  The  buildings 
include  Jewell  Hall  (the  original  building), 
Vardeman  Hall,  Brown  Hall,  Wornall  Hall,  Ely 
Hall,  The  Cottages,  and  the  gymnasium.  The 
library  contains  29,000  volumes;  the  students 
average  350,  and  the  faculur  28,  while  the  pro- 

ductive funds  total  $513,350. 

WILLIAM  AND  BfARY  COLLEGE,  lo- 
cated at  Williamsburg,  Va.  It  was  chartered  in 

1693,  thus  being  the  second  oldest  college  in  the 
United  States;  but  an  attempt  was  made  to 
found  a  college  at  Henrico  in  Virginia  as  early 
as  1619  when  a  grant  of  land  for  a  ̂ seminary 
of  learning'  was  made  by  the  Virginia  Com- 

pany; a  collegiate  school  was  established  at 
Charles  City  in  1621,  but  closed  on  account  of 
Indian  troubles  in  the  next  year.  In  1635  Ben- 

jamin Symes  established  a  free  school  in  Eliz- 
abeth Qty  County,  the  first  in  the  13  colo- 
nies. In  1660  the  Virginia  assembly  voted  a 

grant  of  land  for  a  college,  but  the  disturbed 
condition  of  England  at  that  time,  and  the  dis- 

orders within  the  colony,  prevented  any  further 
progress  toward  establishing  an  institution  of 
higher  learning  until  in  1691,  when  Rev.  Tames 
Blair  was  sent  to  England  to  obtain  a  charter 
from  the  Crown.  In  this  he  was  successful,  the 
charter  being  signed  8  Feb.  1693.  Certain 
lands,  a  duty  on  the  exports  of  tobacco,  and 
other  funds  were  appropriated  to  the  use  of  the 
college.  During  the  Revolutionary  War  the 
college  lost  a  large  part  of  its  endowment,  the 
buildmgs  were  occupied  by  the  British  ana  the 
American  and  Frendi  troops,  and  the  institution 
was  closed  for  a  short  time  in  1781.  After  the 
Revolution,  the  college  was  reorganized  and  re- 

ceived a  grant  of  land  from  the  Virginia  legis- 
lature; George  Washington  served  as  chan- 

cellor from  1788-99.  During  the  Civil  War  the 
college  was  closed,  and  about  90  per  cent 
of  its  students  enlisted  in  the  Confederate  serv- 

ice. It  was  occpined  by  the  Federal  troops  and 
most  of  its  buildings  and  property  destroyed. 
In  1869  the  main  building  was  restored,  and  the 
college  again  opened,  but  under  serious  embar- 

rassment ;  so^  serious  did  the  financial  difficulties 
become  that  its  sessions  were  suspended  in  1882, 
until  1888,  when  the  State  legislature  appropri- 

ated $10,000  a  year,  gradually  increased  to 
$50,000.  In  1893  the  college  received  $64,000 
from  Congress  as  indemnity  for  loss  suffered 
during  the  Gvil  War. 

The  college  has  alwajrs  given  history  and 
political  science  a  recognized  place  in  its  curric- 

ulum, and  was  the  first  American  institution  to 
establish  chairs  of  law  and  history.  Partially 
perhaps  for  this  reason,  its  influence  has  always 
been  felt  in  State  and  national  history ;  it  num- 

bers among  its  graduates  some  of  the  leading 
me!i  of  the  nation,  including  three  presidents  of 

the  United  States  (Jefferson,  Monroe  and  Ty- 
ler), also  Chief  Justice  Marshall,  Edmund  Ran- 

dolph and  General  Scott.  The  first  chapter  of 
Phi  Beta  Kappa  was  established  at  William  and 
Mary  5  Dec.  1776.    The  college  was  also  the 
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first  to  introduce  the  elective  s>stem  which  was 

done  in  part  in  1770  under  Jefferson's  Kiiidance. 
In  1819  Jefferson  dccland  in  a  letter  to  Francis 
Kppes  that  at  William  and  Mary  the  student 
could  pursue  the  course  of  his  choice.  At  this 
lime  tliere  appear  to  ha\e  l>cen  two  classes  of 
students  —  ̂ re^tdars  and  irregulars.*  The  first 
cla^.s  took  a  prescribed  course  for  A.R.,  the  lat- 

ter followed  their  own  inclinations,  and  attended 
the  N(-luK)ls  of  their  own  selection,  llie  college 
was  also  the  fir>t  to  trv  the  honor  system,  and 
a  remarkable  decree  of  freedom  was  permitted 
the  student^  in  the  lecture  room  and  on  exami- 

nation. They  were  neither  watched  nor  spied 
upon,  and  their  word  was  taken  as  conclusive  on 
any  subject.  There  are  now  two  courses  of- 

fered, tlie  Colli  vri ale  and  the  Normal.  The  Col- 
legiate ciiurse  is  entirely  elective  in  accordance 

with  the  j^roup  >ystem :  three  decrees  arc  con- 
ferred. A.M.  (ft»r  K'radiiate  work).  A.B.  and 

IV S.,  accordinj^r  to  the  subjects  elected.  The 
Normal  course  is  two  years  in  length,  to  which 

is  ad<led  one  year's  practice  work  in  the  Mat- 
thew Whaley  Model  and  Practice  School.  The 

most  recent  new  feature  at  the  college  is  the 
admission  of  women  to  all  the  classes.  The 
campus  consists  of  42  acres  upon  which  there 
are  IJ  Iniildings.  In  the  centre  is  the  main  col- 
leRe  structure.  ThouKh  it  has  passe<l  through 
three  fires,  the  walls  arc  the  same  as  were  orig- 

inally put  up  in  KM.  They  are,  therefore,  the 
oldest  college  walls  in  the  Ignited  States.  The 
lawn  in  front  of  the  college  is  covered  with 
iicautiful  trees,  and  the  buildinc>'s  are  funiished 
with  electric  lij^hts,  artesian  well  water,  and  new 
equipment.  The  college  receives  annually  from 
the  le^ii^htture  $50,(KK).  The  students  average 
2}7,  and  the  teaching  force  22.  YounK  women 
were  admitted  upon  e<|ual  terms  with  young 
men  for  the  first  time  in  September  1918. 

WILLIAM  PENN  CHARTER 

SCHOOL,  a  secondary  day  school  for  boys,  lo- 
cated at  Philadelphia.  In  1683  the  Kuvernor  and 

eiiuncil  of  the  pro\ince  enga^id  a  hchoolma:»ier 
iKnoch  Flower)  for  "the  nistrurtion  of  the 
Nuuth"*  of  Philadelphia;  from  thi«»  K'few  the 
i  barter  School,  founded  in  10S9  and  incorpo- 
lated  in  l<f>8  by  the  council  and  lieutenant-gov- 

ernor as  "the  public  school  founded  in  Philadel- 
phia at  the  retiuest.  costs  and  charges  of  the 

people  of  (jod  called  Quakers.*  Allhounh  sup- 
iMifted  by  the  Quakers,  it  was  upen  to  all.  and 
f(ir  more  than  ii)  years  continued  to  l»e  the  only 
put  lie  place  for  instruction  in  the  pniunce.  hi 
17i)l  Pmn  was  asked  to  confirm  the  lieutenant- 

Kovernnr*^  charter  I>y  one  under  his  own  hand 
and  vcmI.  This  he  diil  on  the  same  day  that  be 

ib.iiUTtd  the  city  it-^eli  The  sch(^»l  ibcrelorc 
tiijii>N.  Ill  this  rejii.ird,  a  uni(|ue  distinction.  Tbr 

two  «.ii!tNei|ii(  nt  charters  issu«d  by  Penii.  urn-  in 
]7*i>  A\u\  the  other  in  1711  (the  last  the  k>;al 

■  Mil  undi  r  which  the  b<»;ir«l  luiw  works)  rin- 

<liM<l  ''rojilrr  and  more  lar-reacbin^;  ibe  nieas. 

iiii-«  Tti;  ;bi  Mb-Mil's  Iiiinie  devrb)pnienl.  Tbr 
^ilh'ol  vv.i«  iiiViTiU  I  ni.iiu  i|ialed  ironi  deriomi- 
i..iiii>n.i:  <";j^:i>l.  i\y.i\  ibe  titb  of  llh  corpt  rati><i) 

Junctil  i'.  i.i:;:v  :.i:  :lie  wcifiN  "at  the  refjuC'^l. 

II  -^t"  and  >!:..:l>  ■.:  ',be  p' ople  of  (iud  i':i!led 
t.'uaUi:^,"  ibi  :  ;:.  'be  tir.il  ibaiter  slaiidin^: 
•  Tlu  <>v.T  ■■  ■  ill  Pij  III  SiIhhiI  K.nrub.I 

).\  J'li.iitii  !■  i.  I-  \Mi  a' •!  **t'ii:i;y  «•!'  Pbila 
ili!]ibi.j    ■'      r.  ■■  -.'    i- i.i  ■     I -Ip     "a-i-.I     'P':!-!:-.  " 

1  ein>{  used  in  the  English  sense,  open  to  all  will- 
in;:  U)  pay  the  fees).  The  school  premise-  arc 
now  located  in  the  heart  of  the  city  and.  taken 
with  the  t>eautiful  playing  fields  in  the  suburbs 
presented  to  the  school  in  1003.  are  valued 
at  $250,000;  and  the  scholarship  funds  amount 
to  about  $50,000.  It  is  purely  a  day  college 
T>reparatory  school  for  Uiys.  and  ha%  tor  years 
licen  famed  for  both  its  high  standard  of 
scholarship  and  the  intelligent  care  devoted  to 
physical  training.  The  students  have  kmR  num- 
Im  red  cjver  500,  it  beifiK  the  lar^rest  hoys'  da> 
school  of  its  class  in  the  l-nited  Statrv  lt«  at- 

tendance is  not  confined  to  residents  of  Phila- 
delphia. 

WILLIAM  TELL.     See  Wilhelm  Toi. 

WILLIAMS,  Alpheua  Starkey,  American 
soldier:  b.  Saybrook,  Conn.  20  Sept  181U;  d 

UashiuKton.  f).  C*..  21  Dec.  187S.  (iraduaird from  Vale  in  1831,  he  studied  in  the  law  scb<Hl 
there  in  1K31-33,  and  in  IH36  fa-gan  Irisal  prac- 

tice in  Detroit,  Mich.  There  he  held  local 
(tlices,  and  in  1840-44  was  probate  judge  of 
Wayne  County.  He  became  proprietor  of  the 
Paiiy  Advertiser  of  Detroit  in  184J,  and  re- 

mained its  editor  tmtil  1S48  During  the  Mexi- 
can War  he  was  lieutenant-colonel  of  the  First 

Michigan  volunteers.  In  May  I%1  he  recciveH 
the  commisMon  of  brigadier-general  of  volun- 

teers. Later  he  was  a  division  comtnandcr  in 
the  Shenandoah,  and  in  1862  became  temporar) 
commander  of  tne  1 2th  corps,  which  he  directed 
i:ntil  April  18f)3.  leading  it  at  South  Moantaxn 
and  Antietam.  He  was  also  in  command  of  ) 
corps  at  (iettysburg  and,  after  his  transfer  tc 
Tefuicsscc,  at  Lookout  Mountain.  Alter  cnm- 
manding  a  division  of  the  20th  corps  in  Sher* 
rnan's  .Atlanta  campaign,  he  was  appointed  in 
November  to  command  that  corps,  and  led  it 
in  the  *  March  to  the  Sea*  and  the  campaign  ir. 
the  Carolinas.  Upon  the  capture  of  Sa\-annab 
be  was  brevet  ted  l>rigadier-gi*neral  of  vulun- 
U'itn.  Mustered  out  in  January  lSh6.  he  wa* 
Minister  to  San  Salvador  in  X^hMA  and  men- 
1m  r  of  Congress  in  1>^7.>-7K.  In  1870  hr  wa* 
Democratic  candidate  for  the  governorship  ot 
MichiLran. 

WILLIAMS,  Anna  BoUet.  American 
V.  riter  of  juvenile  tales:  h.  New  London.  Conn^ 
1H40.  She  published,  under  the  nom-dr-plmc 
I.  A.  K..  »Birchw«KKl'  <1H85):  *The  Fitch 
Club':  <  Professor  lohnnv'  ( IKK7)  ;  'Ri4f  and 
His  Friends';  'Who  Saved  the  Ship' ;  »Tht 
(fiant  Dwarf';  'The  Riverside  Museum';  ^Hi»- 
tory  of  the  Ko^erencs.* 

WILLIAMS.  Arthur  Llewellirn,  Amerkan 
Pmte^tant    Kpi«^copal   bishop:   b    Owen  Sowid. 
nil  Mr  ill.  30  Jan.  1S^6.    He  received  an  academic 
r<!ii<  ;iti«'ii  and  en^a^'d  in  the  railroad  hasinen 
III  (  i>Ior.ido  for  Several  years.    He  then  studied 
t!i(i  iiiL'v    and   was   f?radiiaied   at    the    Westcrr 
Till  lib i>:ir:il   Seminary.  Chicaf^o.   in   IR88.     Ad- 
mincl    !<•    the    dinciniatc    in    1K8R    and    to   thr 
prii  -!b»»n,l  ill   |ss*>.  he  >erved  as  mts&ionarr  it 
Wbiri    ki\er  Vallev,  Colo     IKHK-W.  was  reirtw 

'    S.iii  •    V\\\\y<  Church.   iVnver,   1891-02  aad 
..t  J  hrj^'  «  burch.  <"hirai;n.  IfTO-W.     In  Ocfoliff 
\s*^t  b  ■    UM--   con sifr.it ed   bt shop-mad jntor  of 
N.-br;»-k.i 

WILLIAMS.  Benjamin,  American  st 

•    ii.     '     \i"'b  <*.it<  liiia.  17>4:  d.  MtMirr  r^m 

statei* 

inf>. 
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A.  He  served  in  the  revolutionary 
'Vi'as  promoted  colonel  for  service  at 
He  was  member  of  Congress  1793- 
or  of  North  Carolina  1799^1802,  and -08. 

[AMS,  Channing  Moore,  American 
Episcopal  bishop:  b.  Richmond,  Va., 
29;  d,  2  Dec.  1910.     He  was  gradii- 
William  and  Mary  College  in  1853 
the  Theological  Seminary  at  Alex- 
..  in  1855.     He  took  deacon's  orders 
d  was  ordained  to  the  priesthood  in 
ser\'ed  as  a  missionary  in  China  in 
nd   in   the  last-mentioned  year  was 
1  bishop  of  Ycddo,  Japan,  resigning 
ric  in   1889,  when   he   retired   from 
luties,  but  continuing  his  missionary 
some  years. 
CAMS,  Edward  (bardic  name.  Iolo 
),  Welsh  poet  and  Celtic  scholar: 
^an,  Glamori^anshire,  1745:  d.  Flcm- 
ilamorganshire,  17  Dec.  1830.  With 
les     and     Pughe,     he     edited     the 
Archaeology*  (1801-07),  and  himself 
'The   Fair  Pilgrim,  a  Poem  Trans- 
the  Welsh>  (1792);  <  Poems  Lyric 

•al>  (1794);  <Psalms  of  the  Church 
5n>  (1812)  in  Welsh.  To  the  <Fair 
e  appended  specimens  of  Druidical 
/hich,  after  a  long  protracted  contro- 
>n  the  non-production  of  their  mami- 
?  commonly  looked  on  as  a  literary 
Villiams  was  a  friend  of  Southey  and 
rcmost  among  Welsh  poets  of  his 
posthumous  Welsh  work,  *  Secrets  of 
of  the  Isle  of  Britain*  (1829)  was 
lis  son,  Taliessin  Williams.  Consult 
Recollections  and  Anecdotes  of  Ed- 

ams* (1850). 
!AMS,  Eleazer,  American  mission- 
Indians:  b.  about  1788;  d.  Hogans- 
k|in  County,  N.  Y.,  28  Aug.  1858. 
!ning  a  secondary  education  in  Mas- 
upon  the  outbreak  of  the  War  of 
.xame  a  United  States  government 
ig  the  northern  Indians,  and  later 
several  actions  and  was  severely 

t  Plattsburg  (14  Sept.  1814).  After 
r  became  a  clerg>man  of  the  Prot- 
^opal  Church,  and  for  many  years 
a  missionary  among  the  Indians  of 
•n  Wisconsin  region.  By  many  he 
fied  with  Louis  XVII  of  France 
on  this  subject  much  has  l)een  writ- 

J.  H.  Hanson's  article  in  Putnam's 
iry  1853  to  M.  H.  C'atherwood's (1901).  Among  his  writings  were 
gainst  Our  Common  Fnemy*  (1815) 
lation  into  Mohawk  of  the  ̂ Book  of 
rayer>   (1853). 
AMS,  Ephraim,  American  soldier: 
Mass.,   24    Feb.    1715;    killed    near 

:e,  N.  v.,  8  Sept.  1755.    In  early  life 
iailor,  but  in  the  war  with  France, 

■ved  as  captain  of  a  New  Kngland 
Canada.    He  received  from  Massa- 
retum   for  his  services  a  grant  of 
•f  land  in  the  present   township  of 
Williamstown  and  was  made  com- 
all    the   frontier  po-^ts   west   of   the 
River.     When  hostilities  broke  out 

,'as   put   in  command  oi'  a   regiment 
to  join  the  X«  \v  ̂ 'ork■  fc.rces  under 

Sir  William  Johnson,  who  was  marching  north- 
ward to  attack  the  French.  He  was  proceeding 

with  a  large  body  of  soldiers  to  attack  Dieskau's 
advance  force,  when  the  whole  party  was  en- 

trapped in  an  ambuscade  of  Frencn  and  Indians, 
and  at  the  first  fire  Colonel  Williams  fell  mor- 
tallv  wounded.  While  in  camp  at  Albany  he 
had  made  his  will,  bequeathing  his  property  for 
the  establishment  of  a  free  school  in  Massa- 

chusetts, which  later  became  Williams  College. 
In  1854  the  alumni  of  WiUiams  College  erected 
a  monument  to  his  memory  on  the  spot  where 
he  fell.    See  Wiujams  College. 

WILLIAMS,  Francis  Churchill,  American 
author,  son  of  Francis  Howard  Williams  (q.v.) : 
b.  Philadelphia,  Pa.,  23  April  1869.  He  was 
graduated  at  the  University  of  Pennsylvania 
in  1891  and  until  1900  was  engaged  in  journal- 

ism. His  books  include  *J.  Devlin,  Boss^ 
(1901);  ̂ Stories  of  the  College^  (joint  author, 
1902);  <Thc  Captain>  (1903).  He  was  Iherary 
adviser  to  J.  B.  Lippincott  Company,  Phila- 

delphia (1902-06).  Since  1907  he  has  been 
associate  editor  of  The  Saturday  livcnmg  Post 
and  contributor  of  biographical  and  critical 
articles  and  fiction  to  the  magazines. 

WILLIAMS.  Frederick  BalUrd,  American 
artist:  b.  Brooklyn,  N.  Y.,  21  Oct.  1871.  He 
studied  at  the  Cooper  Union  Art  School  and  at 
the  National  Academy  of  Design  in  New  York, 
and  specialized  in  landscape  and  figure  paint- 

ings. He  was  elected  to  the  National  Acad- 
emy in  1909.  He  was  awarded  a  medal  at  the 

Panama-Pacific  "Exposition,  San  Francisco,  in 1915.  Among  his  works  in  public  collections  are 
*Hapmr  Valley^  (Metropolitan  Museum  of  Art, 
New  York)  ;  *  Chant  d'Amour^  (Brooklyn  In- 

stitute Museum) ;  ̂ Vivacetto*  (Albright  Gal- 
lery, Buffalo)  ;  < Conway  Hills^  (National  Gal- 
lery, Washington),  etc. 

WILLIAMS,  Sir  Geors;e,  English  founder 
of  the  Young  Men's  Christian  Association:  b. 
Dul verton,  Somerset.  1 1  Oct.  1821 ;  d.  London, 
6  Nov.  1905.  He  became  converted  in  1837 
and  was  active  in  attempts  to  promote  the 
religious  welfare  of  his  associates.  In  1841 
he  went  to  London,  gathered  together  the 
young  men  employed  in  the  same  establishment 
as  himself,  and  on  12  Tune  1844,  organized,  with 

others,  a  society  called  the  *Youn^  Men's  Chris- 
tian Association,*  which  was  designed  to  be  **a 

society  for  improving  the  spiritual  condition  of 
young  men  engaged  in  the  drapery  and  other 

trades.®  He  was  treasurer  of  the  Young  Men's 
Christian  Association,  1803-85,  and  succeeded 
Lord  Shaftesbury  as  its  president  in  the  la.st- 
namcd  year.  He  was  knighted  in  1894.  (See 

Young  Men's  Chkistia.n  Association).  Con- 
sult Stevenson,  ̂ Historical  Records  of  the 

Young  Men's  (lliristian  Association  from  1844 to  18g4>    (1884). 
WILLIAMS,  George  Frederick,  American 

politician:  b.  Dedham,  Mass.,  10  July  1852.  He 
was  graduated  from  Dartmouth  in  1872,  studied 
later  at  HeidelbtTj^  and  Berlin,  was  admitted  to 
the  bar  and  has  since  practised  his  profession 
in  Boston.  He  edited  Williams'  ^Citations  of 
Massachusetts  Cases*  and  the  ̂ Annual  Digest 
of  the  United  States,*  Vols.  X  to  XVII.  He 
was  a  member  of  the  State  legislature  in  18K^), 
sat  in  Congress  18^>l-93  and  was  an  unsuccess- 

ful Democratic  candidate  for  govern<ir  of 
Mas^^arhusetts  in  189,S,  1896  and  1W7. 
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WILLIAMS,  George  Henry,  American 

Si-nator,  Cabinet  otl'icirr  and  jurist :  t>.  New Lebanon.  N.  Y.,  IS  March  1823;  d.  4  April  1^10. 
He  was  admitted  to  the  bar  in  1844  and  re- 

moved to  I  cm  a  where  he  en^a^^-d  in  practice. 
He  was  judi^c  of  the  First  Judicial  Court  of 
Iowa  in  l€^7-52;  and  in  1835-57  he  was  chief 
justice  of  the  Oregon  Territory.  He  was  one 
of  the  framers  of  the  const ituiion  of  the  State 
of  Orcf^on,  and  served  as  United  States  senator 
for  that  State  in  1W).^71.  He  was  Attomey- 
(leneral  under  President  (irant  in  1872-75.  His 
nomination  by  President  (irant  for  justice  of 
the  Supreme  Court  of  the  United  States  was 
not  confirmed  by  the  Senate.  After  his  re- 

tirement as  Att(3rney-(jeneral  he  practised  law 
at  Portland.  Ore.,  and  he  was  mayor  of  that 
city  in   l«X)^-05. 

WILLIAMS,  George  Huntington,  Ameri- 
can Keolo^ist:  b.  I'tica,  N.  Y..  &  Jan.  1856; 

d.  there,  12  July  IS'M.  He  was  graduated  at 
Amherst  College  in  1878,  later  studied  at 
Brunswick  and  GoitiiiKcn  and  took  the  degree 
of  Ph.D.  at  Heidelberg  in  1S82.  He  was  after- 

ward connected  with  the  faculty  of  Johns  Hop- 
kins University,  and  was  appointed  professor 

of  inorganic  chemistry  there  in  1892.  He  made 
special  investigations  of  thr  gcolog>'  of  Mar>'- 
land  and  materially  assisted  the  United  States 
Geological  Sur\'ey  of  that  State.  He  was  editor 
of  the  department  of  mineralogy  and  pctn)g- 
raphy  of  the  'Standard  Dictionary*  (18*)3); 
was  author  of  72  papers  on  4;eolog>\  and  of 
^Klements  of  Crystallography*   (1890). 

WILLIAMS,  George  Washington,  Ameri- 
can author:  b.  Hedford  Springs.  I*a.,  16  Oct. 

1849;  d.  1K^>1.  He  was  of  African  descent, 
served  in  the  Civil  War,  subseciuently  attended 
sch(M)l  and  was  for  a  time  engaged  as  a 
preacher  and  tlieii  a>  a  journalist.  In  1877  he 
was  graduated  from  the  Cincinnati  Law  School 

and  in  187*>-81  served  in  the  Ohio  legislature. 
He  was  United  States  Minister  to  Haiti  in 

1885-^,  and  in  1888  was  a  delegate  to  the 

World's  C'onfercnce  of  Foreign  Missions  at London.  He  was  editor  of  the  Cincinnati 

Southwestern  A'itu'ti'  anti  of  the  Washington 
Commifucr^  and  published  *  History  of  the 
Nrgni  Race  in  America  from  1619  to  1880* 
(1SK3);  ̂ Historv  ot  the  Negro  Tro<»ps  in  the 
War  of  the  Rebellion'  (18S7);  Miistor>'  of 
the  Reconstruction  of  the  Insurgent  States*  (2 
vols..   18K»M.  etc. 

WILLIAMS,  Gershom  Mott,  American 
Protestant  KpiNCopal  bi.Omp:  b.  Fort  Hamilioii, 
S.y,  11  Feb.  1S57.  He  studied  at  Cornell. 
1875-77,  was  in  mercantile  business  for  several 
year^  and  after  studying  law  was  admitted  to 
the  Mirhig;in  bar  in  1870.  The  next  year  be 
was  ordainetl  to  the  F.piM'opal  ministry  and  h«-M 
rectorships  at  IViroit,  Buffalo,  Milwaukee  and 
Maninelie  (18KM»f>).  In  18'>6  he  was  con- 
sccniled  bi^bnp  of   Marquette. 

WILLIAMS.  Helen  Maria,  Knglish  au- 
thor: h.  I.nndtin.  17(ii:  d  Paris.  IS  Dec.  1827. 

She  was  intrtMlund  (u  publir  notice  liy  1)t. 
Andrew  Kiptn^,  whn  recommended  very  highly 
her  first  work.  ;i  li>:end.iry  tale  in  verse,  en- 

titled 'Kduin  and  Klinida,'  which  was  pub- 
li>hi*d  in  I7SJ  l>((v%ein  this  period  and  1788 
she    pulilished    an     *ihh-    on     reace'     (178^^; 

*Peru,  a  Poem'  (1784);  and  a  collectkxi  < 
cellaneous  poems  (1786).  In  1790  she 
in  Paris,  in  the  same  year  published  a  le 
'Letters  Written  in  France,*  and  in  ITS 
second  series,  *  Letters  from  France,*  ; 
1795  a  third,  *  Letters  Containing  a  Slu 
the  Politics  of  France.*  These  ̂ Letters* 
cated  the  doctrines  of  the  (lirondisu,  on 
downfall  she  was  in  great  danger,  ai 
some  time  imprisoned.  They  are  onr-sid 
replete  with  inaccuracies  ancf  misreprcscnl 
Among  her  remaining  works  arc  *A  T 
Switzerland*  (1798);  'Narrative  of  Evt 
PVance*  (1815);  'Correspondence  of 
XVI*  (1803);  'Letters  on  the  Evenu 
Have  Passed  in  France  since  the  Kestora 

1815*  (1819);  an  Knglish  translation  of 
boldt's  'Personal  Narrative*  (1814);  ̂ Ji 
novel  (1790);  and  the  stoo't  *Pcrouri 
Hellows-mender*  (18()1).  on  which  was 

Lord  Lytton's  'The  I^dy  of  L>'ons.*  &/ 
may  be  made  of  several  well-lmown  fa; 
her,  such  as  'My  God,  all  Nature  owi 
Sway*  and  'While  Thee  I  Seek,  Pro 

Power.' WILLIAMS,    Henry    Shaler,    Ai 
geologist  and  paueontologist :  b.  Ithaca. 

6  March  1847.    He  was  graduated  from  ' 
1868,  occupied  the  chair  of  geolog)*  at  < 
in  1879-92,  resigning  in  the  lasi-metitioni 
to  accept  a  similar  chair  at  Yale,  which  1 

until  l'A)4,  when  he  returned  to  i'ome! was   secretary   of    the    International    O 
of  Geologists  at  Washington  in  1891  ai 
chairman  of  the  section  of  geology  am! 
raphy    of    the    American    Association    < 
vanced  Sciences  in  18*^2.     He  has  made 
sive  studies  of  the  Devonian  and  Carb« 

systems  and  has  published  'Hie  ( 
of  the  Cpper  Devonian'  (1885);  *Fu»»it 
of  the  I  pper  Devonian*  (1884-87);  'Th 
odes  Zone  and  Its  Faima^  (1890);  *Con 
Papers,  Devonian  and  Carboniferous*    < 
<  Shit  ting  of   Faunas  as  a   Problem  of 
praphif  Cieol«>g^'>   (1903);   *C)n  the  Thi 
Organic  Variation*    (1^11).  etc. 

WILLIAMS.  Isaac,  EngUsh  theob 
author :  b.  near  Aberiptwith,  Cardiic 
Dec.   18()2;  d.  Stinchcombe,  Glouc      e: 
May    1865.      He    studied    at    Triiwtj    « 
Oxford,  in  1831  became  Fellow  there 

priest's  orders,  and  wa.H  known  as  Ouk 
leading  Tractarians  (q.v.).     He  was  Ne 

curate  at  Saint  Mary's  and  was  later  in of   the  church  at  Littlemore.     With   N< 
hVoude  and  Keble  he  contributed  Co  ih 
ish  Magazine  the  verse  later  collected  ai 
Apostoiiea*   (1836):  and  in  the  *Ti       s 
Times,*  he  wrote  Tract  80,  ̂ Rcseivc 
nuMiicaiing    Religious    KnowledKC,*    ih^ 
«>f  nincli  discussion.     In  1842  he  was  an 
cesNful    candidate    for    the    Oxford 
fioetry,   the  defeat  being  regarded  as  < 
fir>t  tor  the  Tractarians  as  a  parly.    Fi 
t«*  I84^  be  was  curate  at  Dartinston,  s 
ward  re>ided  at  Siinchcumbc,  where  he  « 
somewhat   in   the  clerical  duties  of  the 
Ainon^    lii!»    further    publications    are 

bockx    ot'    iKietry,    such    as    *The    C 
(ISAS;  Sih  ed..  1859;  reprinted  188?  - 
ham) :  'TboiiKhts  in  Fast  Years*  (1£ 
IS.^J);    ;(iiil    *Tbe    Hapti.str>'.   or   the    W 
Ktiin.il  Life'  (lSI2  44:6thed.  1H63):  an 
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volumes  of  prose,  chiefly  sermons.  ^Selections* 
from  his  writings  appeared  in  1890;  his  ̂ Auto- 

biography^ in  1892. 
WILLIAMS,  James  Douglas,  American 

politician:  b.  Pickaway  County,  Ohio,  16  Jan. 
1808;  d.  Indianapolis,  Ind.,  20  Nov.  1880.  After 
a  common-school  education,  he  became  a  fanner 
in  Knox  County,  Ind.,  first  held  office  in  1838 
as  justice  of  the  peace  for  Harrison  township  in 
that  county,  and  in  1843  was  elected  as  a  Demo* 
crat  to  the  house  of  representatives  in  the  gen- 

eral assembly.  He  sat  in  the  house  during 
seven  sessions,  and  in  the  senate  for  12.  In 
1874  he  was  chosen  to  Congress,  where  he 
served  until  1876,  resigning  upon  his  nomina- 

tion as  governor  of  Indiana.  He  was  elected  to 
the  office  in  October,  after  a  vigorous  contest, 
his  Republican  opponent  being  Gen.  Benjamin 
Harrison.  His  administration  was  one  of 
economy  and  stability.  His  chief  interest  was 
in  connection  with  the  development  of  the  agri- 

culture of  Indiana,  and  he  was  an  incorporator 
and  president  of  the  State  Board  of  Agricul- 

ture. He  was  widely  known  by  his  sobriquet  of 
«Blue  Jeans.» 

WILLIAMS,  Jesse  Lynch,  American  au- 
thor: b.  Sterling^  111.,  17  Aug.  1871.  He  was 

graduated  at  Princeton  in  1892  and  has  pub- 
Ushed  *  History  of  Princeton  University^  with 
J  Dc  Witt  (1898);  <The  Stolen  Story  and 
Other  Newspaper  Sketches*  (1899);  <The  Ad- 

ventures of  a  Freshman >  (1899)  ;  *New  York 
Sketches*  (1902);  <The  Day  Drcamer>  (1906); 
<My  Lost  Duchess*  (1908)  ;  <The  Girl  and  the 
Game,  and  other  College  Stories*  (1908) ; 
<Mr.  Cleveland,  a  Personal  Impression*  (1909); 
*And  So  They  Were  Married,*  a  comedy 
(1915)  ;   ̂ Remaking  Time*    (1916),  etc. 

WILLIAMS,  John,  English  prelate^  arch- 
bishop of  Canterbury:  b.  Aberconway,  Carnar- 

vonshire, Wales,  25  March  1582;  d.  Clodded, 
25  March  1650.  He  was  educated  at  Cam- 

bridge, took  orders  in  the  English  Church  in 
1609,  succeeded  Bacon  as  keeper  of  the  great 
seal  in  1621,  an  office  which  he  held  till  1626, 
and  was  consecrated  bishop  of  Lincoln  in  No- 

vember 1621.  Though  a  favorite  with  James  I 
he  incurred  the  dislike  of  Charles  I,  and  hav- 

ing supported  the  Petition  of  Right  in  1628, 
was  prosecuted  by  Laud  before  the  Star  Cham- 

ber, charged  witn  betraying  the  king's  secrets. 
After  eight  years*  legal  proceedings  he  was suspended  from  his  sec,  fined  successively 
£10,000  and  iSfiOO  and  imprisoned  in  the  Tower, 
1636-^.  Released  by  the  Long  Parliament  and 
restored  to  his  see,  he  was  made  archbishop 
of  Canterbury  in  1641,  but  was  again  sent  to 
the  Tower  with  11  other  bishops  on  account  of 
their  protest  against  the  validity  of  acts  passed 
during  their  enforced  absence  from  the  House 
of  Lords.  He  was  released  in  1643  and  during 
the  civil  war  supported  the  royal  cause  and 
fortified  and  held  Conway  Castle.  Consult 
^Scrinia  Reserata,*  a  Latin  life  of  the  prelate, 
by  Hacket  and  Philips  (1700). 
WILLIAMS,  John,  American  clergyman, 

known  as  •the  redeemed  captive**:  b.  Roxbury, 
Mass.,  10  Dec.  1664;  d.  Deerfield,  Mass.,  12 
June  1729.  He  was  graduated  from  Harvard 
in  1683,  was  settled  in  Deerfield  in  1686,  and 
ordained  in  1688.  On  29  Feb.  1704,  a  party 
of  2O0  French  and  142  Indians  surprised  the 

town,  and  some  of  them,  breaking  open  Wil- 
liams' house,  killed  two  of  his  children  and  his 

negro  servant,  and  forced  him  with  his  wife 
and  six  of  his  surviving  children  (his  son 
Eleazer  was  absent)  to  set  out  with  other  pris- 

oners for  Canada.  On  the  second  day's  march Mrs.  Williams  fell  from  exhaustion,  and  was 
dispatched  with  a  tomahawk.  About  20  other 

prisoners  were  murdered  under  sim'lar  circum- stances. On  his  arrival  in  Canada,  after  a  jour- 
ney attended  by  almost  unexampled  hardships, 

Williams  was  treated  .by  the  French  with  great 
humanity  and  even  courtesy,  and  at  length  was 
redeemed,  and  arrived  in  Boston,  21  Nov.  1706, 
with  57  other  captives,  among  whom  were  two 
of  his  children.  His  daughter  Eunice,  10  years 
of  age,  was  left  behind,  and  married  an  Indian. 
Williams,  soon  after  his  return,  resumed  his 
pastoral  charge  at  Deerfield  and  published  a 
narrative  of  his  captivity,  entitled  *The  Re- 

deemed Captive  Returning  to  Zion*  (1707),  a narrative  of  his  adventures  which  furnishes  a 
good  picture  of  the  frontier  dangers  of  the time. 

WILLIAMS,  John,  English  missionary:  b. 
Tottenham,  Middlesex,  29  June  1796;  d.  Erro- 
mango.  New  Hebrides,  20  Nov.  1839.  At  14 
he  was  apprenticed  to  an  ironmonger,  but  hav- 

ing offered  himself  to  the  London  Missionary 
Society,  was  sent  in  1816  to  Eimeo,  one  of  the 
Society  Islands.  Later  he  settled  in  Raiatea, 
the.  largest  of  the  group,  and  labored  here  with 
marvelous  success,  his  powers  of  organization 
being  as  conspicuous  as  his  zeal.  In  1823  he 
went  to  Raratonga,  the  chief  of  the  Hervcy 
Islands,  where  he  met  with  continued  success. 
He  next  built  a  boat  with  his  own  hands  in 
which  during  the  next  four  years  he  visited 
many  of  the  South  Sea  Islands,  extending  his 
missionary  labors  to  the  Samoa  Islands.  In 
1834  he  returned  to  England,  there  superintend- 

ing the  printing  by  the  Bible  Society  of  his 
Raratongan  New  Testament,  and  raising  $20,(XX) 
to  equip  a  missionary  ship  for  Polynesia.  In 
1838  he  went  out  again,  visited  many  of  the 
stations  he  had  already  established,  and  sailed 
as  far  west  as  the  New  Hebrides,  where  he 
hoped  to  plant  a  mission,  but  was  killed  and 
eaten  by  the  savages  natives  of  Erromango.  He 
published  *  Narrative  of  Missionary  Enter- 

prises* (1837).  Consult  the  biographies  by 
Campbell  (1842)  and  Prout  (1843). 

WILLIAMS,  Tohn,  American  Protestant 
Episcopal  bishop:  b.  Dcerfieid,  Mass.,  30  Aug. 
1817;  d.  Middletown,  Conn.,  7  Feb.  1899.  He 
was  graduated  from  Harvard  in  1835,  studied 
theology  and  was  ordained  deacon  in  1838  and 
priest  in  1841.  From  1837  to  1840  he  was  tutor 
in  Washington  (now  Trinity)  College,  then 
was  for  a  time  assistant  minister  of  Christ 
Church,  Middletown,  Conn.,  and  rector  of  Saint 

George's,  Schenectady,  N.  Y.,  1842-48.  In  1848 he  was  elected  president  of  Trinity  College  and 
professor  of  history  and  literature.  He  was 
consecrated  assistant  bishop  of  Connecticut  in 
1851,  but  retained  the  presidency  of  Trinity 
for  two  years  longer,  and  then  became  vice- 
chancellor.  Several  students  for  holy  orders 
having  placed  themselves  under  his  direction,  an 
informal  theological  department  grew  up,  which 
was  afterward  incorporated  as  the  Berkeley 
Divinity  School  at  Middletown,  Bishop  Wil- 

liams remaining  the  principal  instructor.     On 
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the  death  of  Bishop  Browncll  in  ]%S,  he  as- 
sumed sole  char^^e  of  the  diocese,  whose  admin- 

istration had  for  a  lun^  time  Iieen  practi- 
cally in  his  hands,  and  at  the  same  time  became 

chancellor  of  Trinity  C'olle^.  In  the  General Conventions  of  18S.?  and  18S6,  he  was  chosen 
chairman  of  the  House  of  lUshops,  and  in  1887 
succeeded  Hi  shop  Lee  as  prcsidiuf;  bishop  of  the 
Episcopal  Church.  His  published  works  include 
*ThouKrhts  on  the  Gospel  Miracles'  (1848)  and 
^Studies  in  the  Book  of  Acts'   (1888). 

WILLIAMS,  John  Joseph,  American  Ro- 
man Catholic  prelate:  li.  Boston,  Mass..  12 

April  1822;  d.  there,  30  Aur.  VA)7.  His  ele- 
mentary itliicati<»n  was  ol>tained  at  the  cathe- 

dral iKirochial  school;  in  the  Sulpician  Colle^^e, 
Montreal.  Canada,  he  studied  philosophy,  and 
later  thi-olnj^y  with  the  Sulpicians  in  France. 
In  1845  he  was  ordained  priest  by  Archbishop 
Affre  and  uptm  returninp:  to  Boston.  Mass.,  was 
appointed  assistant  at  the  cathedral,  in  185.^  i>e- 
cominK  its  rector.  Two  years  later  he  was 
made  vicar-ja*neral  of  the  dioei-se  and  rector  of 

Saint  James'  C  hurch.  l>oih  of  which  positions he  held  for  nine  year.s.  bein^  then  chosen 

coadjutor  to  ]tisho{>  I*'itzpatrick,  whose  death, however,  occurred  !>etore  the  arrival  of  the 

papal  bulls  for  Father  Williams'  consecration. Therefore,  on  11  March  1866.  Father  Williams 
was  consecrated  l>i!>hop  of  Boston.  A  vast 
territory  was  then  under  his  juribdiction,  as  his 
diocese  included  the  entire  State  of  Massa- 

chusetts, but  when,  in  1870,  Bishop  Williams 
went  to  Rome  to  attend  the  Vatican  Council,  he 
applied  for  the  division  of  his  diocese,  the  re- 

sult bviuK  that  SpriuKiield.  Mass..  was  erected 
into  an  episcopal  see.  In  1875  Fope  Fius  IX 
elevated  iioston  to  a  nielroi)olitan  see.  Bishop 
Williams  In-comiiiK  its  first  archbishop,  the 
pallium  bein>:  conferred  u|)on  him  2  May  1875. 
Foremost  anion^  the  monuments  to  his  zeal  and 

cnerp>-  are  the  new  Holy  C'hjss  Cathedral  of 
Boston  and  Saint  John's  Thc<»loKical  Seminary. 

WILLIAMS,  John  Sharp,  United  States 
senator:  li.  Memphis.  Tenn..  M)  July  1854.  He 
is  the  de-^renjlani  of  one  of  the  mo^i  distin- 
fnii^bed  of  Southern  families,  whose  founder 
was  John  Williams,  meml>er  of  the  Continental 
roiiv:res««.  John  Sharp  Williams  studied  at  the 
Kentucky  Mihtary  Academy,  the  University  of 
the  Smith,  at  Sewanee.  Tenn..  and  at  the  l-ni- 
\ersiiy  of  Virginia.  His  (general  training  was 
completed  at  the  Univer.siiy  of  Heidellu  r^'. 
Germany;  but  on  his  return  home  he  studied 

law  at  the  University  of  X'ir^inia  and  privately at  Memphis.  In  1878  when  he  was  only  24 
years  old  hr  settled  at  Yazo<»,  Miss.,  where  he 
aiii^i  immediately  to  eminence  at  the  local  liar. 
I'o!li\\niK  till-  bent  j»f  Sniiiherners  he  also  l»e- 
i.iriu-  a  landowner  anil  planter.  In  the  earlv 
'Hk  In-  bck.Mn  to  takr  an  active  interest  in 
pi>I:*:i<.  and  was  (.brird  to  the  national  Hou>e 
ni  I\i;trr»ii:i.iiivr>  whi  re  he  remained  troni 
J.*''0  i«i  ]''«'''  He  enicrtd  C  oiiyre-^^  in  the  nnd^t 
oi  ibat  trvii  ;^  I'liiod  when  all  the  aKrienltnra! 
miiii*'-  II]  rhe  <oMMif\  w<.re  sorely  fleprc^-^etj 
ami  \\i\M\  I.i'M>rii.L.  nu-ii  wen*  nnitinv:  wiih 
li'.rnu:-"  ■  r.  .nj/.itn-i'-  mj  'In-  Impi-  nf  weaken- 

ing' ibi  k.'Mti  •  1  ■  itnvi*  aii'l  inibi^lrial  IcailiiN 
Upim  'hi-  -■  -\i  :  I  r  I"  ■  "A  ill'an:«.  \\a-  mi  ti:II 
>>nipath>  \\\'\-  ih' :i  . '•  ir-  Id  wa-  an  anleni 
advo' all-  nt  .-.  I-  ■..  .-ri'l.  :  n  ;  .i-i  .i-!\  ni.t'i  •  i 
actual    lite   iraiU-       lit    v\.in   a   niiini<L-i    ii    ilial 

Rroup    of    earnest    Democrats    who    o 
President  Cleveland  in  1895  when  the  sc 
K(*ld  lionds  were  issued  to  a  syndicate  cot 
by  Messrs.  Belmont  and  Morgan  of  New 
as  a  means  of  maintaining   the  credit 

treasury.    Mr.  William  Jennings  Br>-an  i 
leader  of  these  protesting  Democrats.     E 
1805  Mr.  Williams  signed,  with  Br>'an 
other  leaders  of  Congress  and  newspapcn 
address  to  the  people  which  had  a  gr 
fluence   upon   the   history   of   the  count 
proved   to   lie   the  ticKinning  of   the   ca: 

of  Mr.  Brj'an  for  the  control  of  the  Den National  (Convention  of  1896.    It  was  not 
protest  against  the  proposed  gold  standa 
which  Eastern  men,  Democratic  and  R 
can.  were  clamoring;  it  was  an  appeal  t 
pendent  Democrats  ver>'  much  Uke  that 
Salmon    I*.    Chase    and    others    issued 
cciuntry  against   the   famous   Nebraska 
1854.     It  rallied  the  whole  West,  rcgar 
party,  and  when  the  Republicans  met  i 
vention  in  Saint  I«<iuis,  it  was  with  grci 
culty  that  the  party  was  prevented  from 
in^  against  the  gobi  standard.     But  the 
cratic  National  Convention  which  met  i 
cago    was   entirely   won    and    Mr.    Brva 
made  candidate  for  the  Presidency.     M; 
liams  was  an  earnest  champion  of   frci 
and  free  silver  and  as  such  had  a  large  s 
the  extraordinan*  campaign  in  which  !K>tl 
were   lost.     Williams   continued    an    infl 
memlier  of   the   H<in.<ie  of   Represcntativ 
during   the    Roosevelt    Presidencv   he    « 
leader  of  the  minority,  a  witty,  alert  and 
ful  critic  of  governmental  measures.     Al 
he  was  never  an  organizer,  nor  a  politic 
crpt  in  the  better  sense,  he  was  twice  \ 
disputed   candidate   of   his    party    for   s 
The  last  time  he  oiTered  for  Congress  in  1 
trict.  he  received  every  vote  cast.     But 
already  made  up  his  mind  to  enter  the  . 

It  was  at  the  time  of  the  growing  V'ai movement  in  Mississippi.     Notwithstandi 
|H)puIarity  of  Governor  Vardaman.  who  o 
Williams,   the   latter  easily  won  a   seat 
Senate.    The  issue  was  mainly  the  que*! 
the   negro   in    the    State.   Williams    tald 
more  moderate  attitude  that  there  wonld 
neiiiro  (jncstion  if  it  were  left  out  of  pari 
tics.     In   the   Senate   WiUiams   fought  j 
cntly  for  a  b)w-er  tarillT,  although  he  brol 
Hryan  and  many  of  his  earlier  political  i 
and  in  I'Ml  aided  in  the  pas^^age  of  the 
wofxl  tariff  which  F reside- nt  Taft  vetoi 
Pre-iident    Wils<m   entered   office   Wilit. 
c:ime  a  warm  supporter  of  the  great   ■« 
tariff,  finance  and  income  tax  laws,  whic! 
niade  ctTertive  in  1()13  and  I'M 4.  after  all 
iiiK  the  puriHiH(<  of  the  movement  of  189 
was  almost  friim  the  lieginning  of  the  Eu 
War    an    advocate   of    American    intenr 
and  when  the  c«inntry  cniered  the  war 
an  e:irn«'^t  supporter  of  the  Allied  causc, 
h\^  rolli  MLMie  from  Mississippi,  Senator  ' 
n\in.  I'M  k  the  iiiii>o«<ite  view.     In  the  wii 
I'M''  William >  \\a>  the  cmly  >enator  who 
.;i  ain>t  a  leM'hitiun  liming  President  Wil 
;  !•  >>   I  111-  I  .iiiNc-  oi    Ireland,  against   the 
•  <>    :h(     Unti^h    ̂ I'venunent.   lie  fore   i 
I'la- ■    r.  T  tt'reine.      He  declared  that  v. 
•i-iiiii>'  •    -t  inviicrv  in  the  internal  rclakw 
.1  ini  nilly  ptiwer. 
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WILLIAMS,  John  Skelton»  American 
financier,  government  official  and  railroad  or- 
;?anizer:  b.  Powhatan  County,  Va.,  6  Jul^  1865. 
He  was  educated  at  the  University  of  Virginia, 
and  engaged  in  banking  and  other  business  un- 

dertakings at  Richmond,  gaining  a  larp^e  for- 
tune. He  organized  the  Seaboard  Air  Line 

under  Southern  control  and  capital,  and  was  its 
president  in  1894-1904.  He  has  been  actively 
interested  in  the  development  of  Southern  re- 

sources. He  was  appointed  Assistant  Secretary 
of  the  Treasury  in  1913,  and  in  1914  became 
Comptroller  of  the  Treasury,  serving  also  as 
an  ex-officio  member  of  the  Federal  Reserve 
Board.  In  1918  he  was  appointed  a  member  of 
the  advisory  committee  to  the  Director-Gen- 

eral of  Railroads  and  also  director  of  the 
division  of  finances  and  purchases  in  the  depart- 

ment of  railroads. 

WILLIAMS,  John  Stuart,  American  sen- 
ator and  Confederate  soldier;  b.  Montgomery 

County,  Ky.,  1820;  d.  thcre^^  17  July  189a  He 
was  graduated  at  Miami  (Ohio)  LJniversity  in 
1838,  and  was  admitted  to  the  bar  of  Kentucky 
in  1840.  He  served  in  the  Mexican  War,  was 
promoted  to  the  rank  of  colonel  and  afterward 
resumed  his  law  practice.  He  was  a  member  of 
the  Kentuckv  State  legislature  in  1851-52.  He 
was  opposed  to  the  secession  of  the  Southern 
States,  but  organized  a  brigade  for  service  in 
the  Confederate  army  and  served  as  brigadier- 
general  throughout  the  war.  He  later  urged 
speedy  renewal  of  allegiance  to  the  United 
States.  He  served  in  the  Kentucky  legislature 
in  1873-74,  and  was  United  States  senator  in 
1879-S5. 

WILLIAMS,  Jonathan,  American  soldier: 
b:  Boston,  Mass.,  20  May,  1750;  d.  Philadelphia, 
Pa.,  16  May  1815.  He  was  secretary  to  his 
grandunde,  Benjamin  Franklin,  while  the  lat- 

ter was  Ambassador  to  France,  and  while 
abroad  read  widely  concerning  fortification  and 
made  an  especial  study  of  military  science.  He 
returned  with  Franklin  in  1785  and  was  for 

some  years  a  judge  of  Common  Pleas  at  Phila- 
delphia. In  1801  ne  entered  the  army,  soon  be- 

coming inspector  of  fortifications  and  taking 
command  of  West  Point  in  1802-03.  He  re- 

signed in  the  year  last  named,  but  returned  to 
the  army  in  1805  as  chief  engineer  and  superin- 

tendent at  West  Point.  While  in  charge  of 
the  fortifications  of  New  York  he  built  Fori 

Columbus  and  Castle  William  on  Governor's 
Island  Castle  Clinton  (Castle  Garden),  and 
Fort  uansevoort  On  the  breaking  out  of  the 
War  of  1812,  as  senior  ofticcr  at  Castle  William, 
he  claimed  command  of  that  fort,  and  on  his 
being  assigned  elsewhere,  he  resigned.  He  was 
elected  to  Congress  in  1814,  but  did  not  take 

his'  seat.  As  the  first  person  in  the  United 
States  to  apply  the  principles  of  scientific  en- 

gineering he  has  often  l>ecn  called  *thc  father 
of  the  corps  of  engineers.*^  He  published  *Thc 
Use  of  the  Thermometer  in  Navigation^  (1799) 
and  translated  ^Elements  of  Fortification' 
(1801),  and  *  Kosciusko's  Manoeuvres  for  Horse 
Artillery  >   (1808). 

WILLIAMS,  Sir  Monier  Monier-.  Sec 
MoNiER-WiixiAMS,  Sir  Monier 
WILLIAMS,  Roger,  pioneer  of  religious 

liberty  and  founder  ot  Rhode  Island:  h.  Wales, 
1607;  d.  Providence,  R.  I.,  March  1684.    There 

is  considerable  doubt  as  to  the  year  of  Wil- 
Hams'  birth;  authorities  differ.  Some  of  them 
claim  he  was  born  in  1601,  others  in  1603.  The 
writer  after  a  careful  examination  of  all  the 
records  places  the  date  at  1607.  Consult 

Straus'  *  Roger  Williams,  the  Pioneer  of  Re- 
ligious Liberty,^  pp.  5-11. 

The  most  recent  investigations  have  shown 
that  he  was  the  son  of  James  Williams,  a  mer- 

chant tailor  of  London,  and  of  his  wife,  Alice 
Williams.  While  j^et  .a  mere  boy,  he  attracted 
the  attention  of  Sir  Edward  Coke,  while  tak- 

ing shorthand  notes  of  sermons  and  speeches 
in  the  Star  Chamber,  and  Coke  placed  him 
(1621)  in  the  Charter  House  School.  From 
there  (1623)  he  went  to  Pembroke  College, 
Cambridge  Universityj  from  which  he  took  his 
degree  in  1626.  Williams  soon  developed  into 
a  decided  opponent  of  the  liturgy  and  cere- 

monies of  the  Church,  thereby  placing  himself 
on  the  side  of  the  most  radical  Puritans.  On 
1  Dec.  1630  he  embarked  from  Bristol  with  his 
young  wife  in  the  ship  Lyon,  and  arrived  at 
Nantasket  5  Feb.  1631.  No  sooner  had  he  set 
foot  upon  the  shores  of  New  England  than  he 
came  in  conflict  with  the  ecclesiastical  and  civil 

authorities  of  the  colony,  whom  he  found  ar- 
rayed against  him,  for  asserting  and  maintain- 

ing with  unwavering  fidelity  those  principles 
which  have  immortalized  nis  name  as  the 
champion  of  religious  liberty. 

The  arrival  of  Williams  in  America  was 

noted  by  Winthrop  as  that  of  a  "Godly  minis- 
ter.* He  was  already  known  and  esteemed  by 

the  leading  men  in  the  colony,  and  he  was  im- 
mediately invited  to  officiate  in  the  place  of 

John  Wilson  as  teacher  of  the  church  at  Bos- 
ton, which,  however.  Williams  declined  on  the 

ground  that  they  oi  Boston  were  an  unse^a- 
rated  people.  It  is  well  to  note  here  a  dis- 

tinction between  the  Pilgrims  and  the  Puritans. 
The  former  were  Separatists,  and  were  asso- 

ciated as  a  distinct  church  before  they  left  Hol- 
land. A  principle  of  their  Church  was,  that  the 

state  had  no  right  to  punish  for  spiritual  sins. 
The  Puritans,  on  the  other  hand,  though  Non- 

conformists, were  not  separated  from  the  Estab- 
lished Church.  Their  scruples  were  against  con- 

forming to  many  of  the  ceremonies  of  that 
Church.  He  was  invited  by  the  Pilgrim  church 
at  Salem  to  become  an  assistant  or  teacher  in 

place  of  Higginson,  who  died  a  few  months  be- 
fore. This  call  Williams  accepted,  but  the  civil 

authorities,  the  General  Court  of  Boston,  inter- 
fered and  remonstrated  with  the  Salem  church 

for  choosing  him.  He  remained  at  Salem  only 
a  short  while,  and  in  August  removed  to  Ply- 

mouth, where  he  was  received  with  much  re- 
spect. Here  he  remained  for  two  years,  sup- 
porting himself  by  manual  labor  and  ofhciating 

as  ̂ Ueacher**  in  tne  church  among  the  Pilgrim 
fathers.  Durinj^  his  residence  here  he  became 
intimately  acquainted  with  various  Indian  chief- 

tains in  the  neighborhood,  which  intimacy  had 
an  important  bearing  in  his  subsequent  life  in 
the  founding  of  Rhode  Island. 

In  August  1633  he  returned  to  Salem  and 
resumed  his  ministerial  labors  there,  but  at 
every  turn  he  found  himself  in  conflict  with 
the  clcrg3'  and  the  court  of  Massachusetts.  He 
was  frequently  cited  to  appear  before  the  court. 
In  October  1(>35  be  was  tried  before  the  General 
Cuurt,  consisting  of  the  governor,  the  deputy 
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KoviTiior,  fiv:lit  a'^'iistants  and  some  25  deputies. 
The  formal  charges  a^inst  him  were  tour  in 
mimlier,  Kut  the  basis  of  thi-m  may  he  summed 
up  hy  the  statement  that  he  maintained  that  the 
rivil  power  has  no  jurisdiction  over  the  con- 

science, or,  in  other  words,  he  maintained  the 
aiivohite  hl'criy  of  conscience.  The  court  con- 

victed him  and  sentenced  him  to  hani«^hment. 
In  January  UiM)  he  left  Salem  to  escape  arrest, 
and  to  seek  a  refuse  from  the  tyraiuiy  of  the 
church  l>rethren.  He  went  first  to  Seekonk,  and 
afterward  with  four  companions  who  joined 
him  emharked  in  a  canoe  to  seek  a  spot  l>eyond 
the  jurisdiction  of  the  Massachusetts  and  Ply- 

mouth colonies.  The  site  selected  by  him  was 
Providence,  so  named  liy  him  in  (gratitude  for 

•(iod's  merciful  providence  to  him  in  his  dis- 
tress." 

In  March  1638  a  large  section  of  land  was 
conveviHl  to  him  hv  deed  from  the  Indians, 
which  land  he  <livided  etpially  among  his  fol- 

lowers. Mrs.  Williams  and  her  two  infant 

children  joined  him,  and  friends  from  Massa- 
chusetts and  Kn^land  soon  joined  the  Rhode 

Island  colony. 
William  Coddington,  who  had  f>een  a  mer- 

chant in  Boston,  was  elected  as  magistrate 
with  the  title  of  judge,  and  three  elders  were 
elected  to  assist  him.  This  form  of  government 
continued  until  UvlO.  Meanwhile  the  antag- 

onism of  the  Boston  Cf»lony  to  Williams  con- 
tinued, and  a  law  was  passed  which  practically 

excluded  the  inhabitants  of  Providence  from 
entering  Massachusetts.  In  March  IMl  the 
government  of  Rhode  Island  was  regularly  or- 
gani/ed. 

The  formation  of  the  New  England  Confed- 
eracy, in  K)43,  which  included  the  four  colonies, 

Massachusetts,  Conmrticut.  Plymouth  and  New 
Haven,  wa.s  a  matter  of  anxious  concern  to  the 
Rhode  Island  and  Providence  settlements.  The 
open  hostility  of  the  Confederacy,  together  with 
the  claim  made  by  Massachusetts  that  the 
Rhode  Island  and  Providence  colonies  had  no 
authority  to  set  up  civil  government,  induced 
these  latter  colonies  i<>  M-fk  a  charter  from  Eng- 

land. At  an  assi-mlflv  held  in  Newport  V)  Sept. 
U)42,  a  committee  was  appointed  to  procure  a 
charter,  and  in  July  1M3  Williams  set  sail  from 
New  Yi»rk  for  England.  Here  on  17  March 
1(>44  he  obtained  a  charter  which  gave  to  the 
towns  of  Providence.  Portsmouth  and  New- 
IK>rt  full  piiwer  to  rule  themselves  under  the 
name  "The  Providence  Plantations  of  Narra- 
gan^ett  HavT  This  charter  granted  in  the  most 
friendly  spirit  everything  that  William:^  prayed 
for. 

Williams  returned  to  .\nierica  in  1644,  land- 
ing in  Boston  17  September.  He  ventured  to 

Mf.id  on  this  forbidden  ground  bv  exhibiting  a 
Ifllcr  fr<im  IJ  leading  mrml'tT^  ot  the  Parlia- 
nifiit.iry  party  in  England,  aiblre'-sfd  t«>  the  gt>v- 
trnment  of  Slas^achu'^etts  IK-.  theref<»ri.  pro- 
ifulcd  vvirbnut  hindr.mrc  to  Proviibnce.  In 
May  1M7  :i  form  ot  govcrnmnit  was  agreed 
uiHMi  aiiii  ni.iiiv  delays;  thr  ottice  of  prcsidrnt 
of  thr  rnl«»iiv.  which  -^o  n.itnrally  lieUnigi'd  to 
\\  illianiN.  w.,,  bfst<>\vid  upon  John  Ci»ggeshall 
oi  Ncvvpori  !>iNNrnsi(»ns  arose  within  and 
without  thr  \v\\  ii.lonv;  \\  illianis  was  railed 
tipon  to  ii.iiitx  ibf  lMfli;iii<«  and  to  settle 
numtriau  di^pnii -.  rirli-.i.i^m-.i]  and  civil  In 
Oct<iber    U^?2   William-    wa^   au'ain   in    Englan<l 

making  efTorts  to  secure  a  renewal  of  the 

colony's  charter;  this  he  secured  and  returned 
to  America,  landing  in  lioston  in  16S4.  In  this 
same  year  the  reorganization  of  the  Rhode  Is- 

land government  took  place,  and  on  12  Scpten- 
l>er  \\'illiams  was  elected  president  of  the colony.  He  was  again  elected  20  May  1656l  Id 
this  year  the  persecution  of  the  Quakers  in  Bos- 

ton soon  made  Rhode  Island  a  Quaker  refuge. 
and  they  were  made  welcome  largely  throuxh 
the  inlluence  of  Roger  Williams.  For  man) 
years,  until  1677,  Williams  continued  to  hold 
various  offices  and  to  guide  the  affairs  of  the 

cc;lon^'.  In  the  Indian  wars  of  1675-76,  when 
Providence  was  attacked,  Williams  was  cap- 

tain of  militia  and  drilled  companies  in  Provi- 
dence.   See  Rhode  Island.  • 

The  life  of  Roger  Williams  was  now  rapidly 
Hearing  its  end.  His  Providence  friends  did  not 
fully  appreciate  the  life-work  of  this  sturdy 
champion  of  soul  liberty .  which  was  destined  to 
bring  happiness  to  a  continent.  At  his  death 
the  brief  record  was  conveN'ed  to  the  outer 
world  in  a  letter  dated  10  May  1684.  stating 
*Thc  Lord  hath  arrested  by  death  our  ancient 
and  approved  friend,  Mr.  Roger  Williams, 
with  divers  others  here.*  He  was  buried  in  i 
spot  which  he  himself  had  selected  on  his  own 
land,  near  where,  47  years  liefore,  he  had  firit 
landed  within  the  colony  he  founded. 

The  principles  of  religious  liberty  had  been 
proclaimed  in  all  ages  and  under  many  dimes. 
with  more  or  less  plenitude,  but  Roger  Wil- 

liams was  the  first  to  organize  and  build  up  i 
political  community  with  absolute  religious  lib- 

erty as  its  chief  cornerstone.  To  him  the  sue* 
cessful  pioneer  of  these  principles  is  doe  to  a 
larger  extent  than  to  any  man,  the  American 
system  of  a  **free  church  in  a  free  State.* 

No  portrait  of  him  in  bronze  or  in  marbk, 
or  of  any  kind,  has  come  down  to  us,  and  when 
in  1S72  the  State  of  Rhode  Island  presented  a 
statue  of  her  founder  to  the  nation,  which  nov 
stands  in  the  rotunda  of  the  Capitol  at  Wash- 

ington, the  artist  had  to  make  the  raenionil 
from   an  ideal   conception. 

.Among  the  great  men  of  his  times  with 
whom  Williams  stood  in  close  personal  rdt- 
tions,  besides  his  early  patron.  Sir  Edward 
Coke,  were  Cromwell,  John  Milton,  Sir  Henry 
Vane,  the  younger,  Major-General  Harrison  of 
the  Parliamentary  army,  Lawrence  Lord,  Dres- 

den t  of  the  Council  of  State,  and  others  of  dv- 
tinction  in  England  and  America.  (See  Uimo 
STArF.s  —  Civil  a.vd  Religious  Linnrrr).  Gqn- 
sult  *  Memoirs,'  bv  lames  D.  Knowles  (BosifNi 
1K.U):  Ciammell  (lioston  1^46);  Elton  (Lon- 

don 184.2);  Guild.  R.  A.,  *  Biographical  Intio- 
duction,  etc'  (Providence  1866);  *Woria  of 
Roger  Williams,'  puhhshed  hy  the  Nar^ 
ragansett  Club  of  Providence  (6  vols.,  Provi- 
di'iice  IS^/v-74)  :  biographies  hy  Oscar  Scrm 
<New  York  lS«i4)  and  iarpenter,  £  j.  (ih 
I'MO):  Tvler.  M.  C,  'History  of  Amerktf 
Literature.  Ui07-1765'  (New  York  1878); 
hexiiT,  Menry  M.,  *A^  to  Roger  Williams  ■■' 
biN  "Maninhmeiit"  from  the  lias  sathu  Will 
Planiatiiiir    ( Moston    1876). 

WILLIAMS.  Rowland,  Analican  dagr 
man  ami  educator:  b  Hallmi,  Wa]e\  16  Aog. 
IS17:  d  Rroad  Chalk,  near  Salisburv,  WHtdifc. 

is  Jan    1S70     He  wa<i  graduated  tram  Ktaff'* 
Colieee.  CambridK*',  in  1841,  and  was  Fellow  and 
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tutor  there  in  1839-50.  He  accepted  the  chair 
of  Hebrew  at  the  theological  college  of  Saint 

David's  in  1850,  acting  also  as  vice-president  of that  institution.  In  1854  he  became  select 
preacher  at  Cambridge  and  became  vicar  of 
broad  Chalk  in  1858,  while  still  retaining  his 
offices  at  the  college.  His  views  on  inspira- 

tion brought  him  into  disfavor  with  the  Welsh 
clergy  and  in  1862  he  was  prosecuted  and  con- 

demned for  heresy  in  the  Court  of  Arches.  He 
resigned  his  professorship  and  retired  to  his 
vicarage  at  Broad  Chalk,  where  he  henceforth 
lived,  though  in  1864  he  secured  from  the  Privy 
Council  a  reversal  of  the  judgment  against  him. 
His  publications  include  ̂ Rational  Godliness' 
(1855);  <The  Hebrew  Prophets'  (1868-71); 
^Psalms  and  Litanies'  (1872),  etc.  Consult 
Williams,  Ellen,  ̂ Life  and  Letters  of  Rowland 
Williams'  (1872). 

WILLIAMS,  Samuel  Wells,  American  mis- 
sionary and  philologist :  b.  Utica,  N.  Y.,  22  Sept. 

1812;  d.  New  Haven,  Conn.,  17  Feb.  1884.  He 
was  graduated  from  the  Rensselaer  Institute, 
Troy,  N.  Y.,  in  1832,  and  in  1833  went  to  Can- 

ton, China,  as  printer  to  the  American  Mission. 
He  was  compelled  to  remove  to  Macao  in  1835, 
and  in  1845-48  was  in  the  United  States,  after 
which  he  resumed  his  woric  in  Canton.  He 
acted  as  interpreter  to  Commodore  Perry  on  his 
Japanese  mission  in  1853-54,  and  in  1857  re- 

signed his  position  in  the  mission  and  became 
secretary  and  interpreter  to  the  United  States 
legation.  He  assisted  in  the  negotiation  and 
ratification  of  the  treaty  of  Tientsin  in  1858-59. 
Upon  the  establishment  of  the  United  States  Ic- 
ration  at  Peking  under  Burlingame  in  1862  he 
became  its  secretary,  occupying  the  oost  until 
1876,  when  he  returned  to  the  United  States  and 
accepted  the  chair  of  Chinese  at  Yale,  where  he 
remained  until  his  death.  He  was  editor  and 
contributor  to  the  Chinese  Repository  during 
the  time  of  its  publication  (18j2-51),  and  was 
a  leading  authonty  on  the  Chinese  and  Japanese 
languages.  He  superintended  the  press  work  of 

Medhurst's  ^Dictionary  of  the  Hokkien  Dialect' 
(1837)  and  with  Bridgman  issued  ̂ Chinese 
Christomathy'  (1841).  His  other  works  in- 

clude ^Easy  Lessons  in  Chinese'  (1842) ;  *The 
Topography  of  China'  (1844);  <The  Middle 
Kingdom'  (1848);  <A  Syllabic  Dictionary  of 
the  Chinese  Language'  (1874),  etc.  The  two 
last  mentioned  are  the  greatest  of  his  works  and 
are  still  among  the  highest  authorities  in  their 
fieW.  Consult  Williams,  F.  W.,  <Life  and 
Letters  of  Samuel  Wells  Williams'   (1888). 
WILLIAMS,  Seth,  American  soldier:  b. 

Augusta,  Me.,  22  March  1822 ;  d.  Boston,  Mass., 
23  March  1866.  He  was  graduated  at  the 
United  States  Military  Academy  in  1842,  and  in 
the  Mexican  War  served  as  aide-de-camp  to 
Gen.  Robert  Patterson.  He  was  adjutant  of 

the  United  States  Military  Academy  in  1850-53. and  was  thenceforth  until  his  death  connected 

with  the  adjutant-general's  office.  He  was  pro- 
moted brigadier-general  of  volunteers  2Z  bept. 

1861,  and  later  served  as  adjutant-general  on 
the  staff  of  (Generals  McClellan,  Burnside, 
Hooker  and  Meade.  From  1864  until  the  close 
of  the  war  he  was  inspector-general  of  the 
army  on  the  staff  of  General  Grant.  He  was 
brcvetted  major-general  of  volunteers  1  Aug. 
1864    for    ccnduct    at    Gettysburg,   and    major- 

general  of  regulars  13  March  1865  for  his 
services  in  the  war.  His  health  was  seriously 
undermined  in  the  war  but  he  remained  on duty. 

WILLIAMS,  Talcotty  American  journal- 
ist and  educator:  b.  Abeih,  Turkey,  20  Jtily 

1849.  His  parents  were  Congregationalist  mis- 
sionaries. He  was  graduated  at  Amherst  Col- 

lege in  1873.  He  was  on  the  staff  of  the  New 
York  World  in  1873-77;  was  Washington  cor- 

respondent of  the  New  York  Sun  and  of  the 
San  Francisco  Chronicle  in  1877-79;  and  was 
editorial  writer  on  the  Springfield  (Mass.) 
Republican  in  1879-81.  He  was  one  of  the 
editors  of  the  Philadelphia  Press  in  1881-191Z 
Since  1912  he  has  been  director  of  the  School 
of  Journalism  founded  at  Columbia  University 
by  Joseph  Pulitzer.  He  was  president  of  the 
American  Conference  of  Teachers  of  Journal- 

ism in  1913.  Dr.  Williams  was  associate  editor 
of  the  second  edition  of  the  ̂ New  International 
Encyclopaedia.'  He  has  been  the  recipient  of 
honorary  degrees  from  almost  a  dozen  promi- 

nent institutions  of  higher  learning. 

WILLIAMS,  Walter,  American  journal- 
ist and  educator:  b.  Boonville,  Mo.,  2  July 

1864.  He  was  editor  and  part  owner  of  the 
Boonville  Advertiser  in  1884-89;  and  edited 
the  Columbia  (Mo.)  Herald  in  1890-1908.  He 
also  edited  the  Saint  Louis  Presbyterian  in 
1897-98;  the  Daily  State  Tribune.  Jefferson, 
Mo.,  in  1898-1902;  and  founded  the  Country 
Editor  in  1895.  Since  1908  he  has  been  pro- 

fessor of  the  theory  and  practice  of  journalism 
at  the  University  of  Missouri,  serving  also  as 
dean.  He  was  the  organizer  and*  secretary  of 
the  World's  Press  Parliament  held  at  Saint 
Louis  in  1904;  was  elected  the  first  president 
of  the  Press  Conference  of  the  world  for  1916- 
20;  and  was  the  first  president  of  the  American 
Association  of  Schools  and  Departments  of 
Journalism  in  1916.  He  has  published  ̂ Some 
Saints  and  Some  Sinners  in  the  Holy  Land' 
(1902);  < History  of  Missouri'  (1908);  <From 
Missouri  to  the  Isle  of  Mull'  (1909);  <The 
Practice  of  Journalism'  (1911);  <The  World's 
Journalism'  (1915);  ̂ History  of  Northeast 
Missouri'  (1915) ;  ̂ History  of  Northwest 
Missouri'    (1915). 

WILLIAMS,  Waiiam,  American  patriot 
and  signer  of  the  Declaration  of  Independence 
b.  Lebanon,  Windham  County,  Conn.,  8  April 
1731;  d.  there,  2  Aug[.  1811.  He  was  graduated 
at  Harvard  College  in  1751,  in  1755  served  on 
the  staff  of  Col.  Ephraim  Williams  in  the  Lake 
George  expedition,  and  after  the  revolutionary 
troubles  began  was  an  active  member  of  the 
council  of  safety,  and  in  October  1775  was 
chosen  a  representative  in  the  Continental  Con- 

gress. His  property  was  nearly  all  expended  in 
the  war,  and  he  was  tireless  in  obtaining  pri- 

vate donations  to  supply  the  army,  going  from 
house  to  house  to  collect  articles  that  could  re- 

lieve the  destitution  of  the  soldiery.  He  held 
nearly  every  office  in  the  gift  of  his  constitu- 

ents, served  nearly  50  vears  in  the  State  legisla- 
ture, and  was  a  member  of  the  convention  of 

his  State  which  adopted  the  Federal  Constitu- tion. 

WILLIAMS,  Sir  William  Penwick,  Brit- 
ish soldier:  b.  Annapolis  Royal,  Nova  Scotia,  4 

Dec.  1800;  d.  London,  26  July  1883.     He  was 
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Kr;i<ltiatc(l  al  Woolwich  in  1821.  entered  ihe 
Royal  Artillery  in  1K25.  and  after  serving  in 
the  Ka^t  Indies  several  years  was  appointed 
British  commissioner  to  the  conference  in  Erze- 
riim,  to  .seltii.'  ihi-  boundary  dispute  between 
Persia  and  Turkey  in  Asia.  DurinK  the  Cri- 

mean War  he  was  sent  as  commissioner  to  the 
relief  of  Kars,  and  there  promptly  reorganized 
the  troops.  After  defending  Kars  for  four 
months  li^ainst  the  Russians  he  met  their  com- 

mander, (len  MauravteflF,  on  the  hcip:hts  alK>vc 
the  city  and  defeated  him  with  great  slaughter. 
Assisted  tiy  the  ̂ lungarian  (ieneral  Kmcty,  he 
did  all  in  his  p<iwer  for  the  defense  of  Kars,  but 
on  14  Nov.  1855  was  forced  by  famine  to  capit- 

ulate. On  his  return  to  England  he  was  created 
ban^net,  received  the  rank  of  pasha  of  the  high- 

est order  and  the  decoration  of  the  Medjidieh 
fn>m  the  sultan;  and  was  made  a  grand  oflicer 
of  the  Legion  of  Honor  of  France.  He  sat  in 
I'arliamcnt  lor  Calne  1R56-59  and  then  assumed 
the  command  of  the  forces  of  British  North 
America.  He  was  administrator  of  Canada  in 

1WjO-61  :  "ficcamc  full  general  in  1868;  was  gov- 
ernor->:eniTal  of  Gibraltar  1870-75;  and  retired 
from  the  army  in  1877. 

WILLIAMS  COLLEGE,  located  at  Wil- 
llamstown.  Mass.  It  f)wes  its  origin  to  the  be- 
•luest  of  Col.  F.phraim  Williams,  for  establishing 

:i  "I-'ree  School"  in  Williamstown.  The  be- 
•  lurst  was  m;ide  in  1755;  the  property  was  sold, 
and  the  funds  were  allowed  to  accumulate  until 
17iS5.  when  a  free  school  was  incorporated  by 
the  legislature,  and  a  lottery  granted  for  rais- 

ing funds  to  erect  a  building;  in  1790  the  build- 
ing (now  West  College)  was  completed,  and 

the  school  was  opened  20  Oct.  1791.  In  1793 
the  institution  was  incorporated  as  a  college 
under  its  present  name,  the  property  vested  in 
the  free  school  was  transferred  to  the  colU-ge. 
and  a  grant  of  $4,000  was  made  by  the  State 
to  purchase  a  library  and  apparatus.  The  col- 

lege subseiiuently  received  otner  appropria lions 
from  ibc  State;  in  17<^>  the  legislature  granted 
two  townships  of  land;  in  tS(y)  an  additional 
townsjiip;  and  in  IKI4  appropriaie<l  the  taxes 
from  the  Ma^^^achusetts  bank  for  10  vears  to 
Harvard,  \\  illiani>  and  Bowdoin,  Williams' 
-liari"  ii)  which  anumnted  to  $30,000;  in  1859  the 
b',;iNl;i!urr  appro^jriated  $25,000,  and  in  18^»S, 
?r5.(K>0  III  ISO^)  the  first  foreivrir  missionary 
vcielv  in  ihf  Ciiiied  Stales  wa**  formed  at 
Willi.ims  III  1S.V>  72  Mark  Hopkins  (q.v.) 
N\:i>  ])ie>ident  <if  th<-  college.  an<I  during  his  ad- 
iniui>ir.i;iuii  it  aiiaiiud  a  high  degree  of  pro^- 
I'lrity 

Tile  cnrricuhini  presrrilies  the  work  of  the 
-:iOiiTi:in  xi.ir,  and  nrgani/e^  ihe  courses  of  the 
':>:  three  >eai>  ill  11  major  groups  arranged  in .liici  i!:\  i.-^ii  tn.  The  aim  i^  u>  secure  the  con- 

.  ■  r:!r,i"-nii  nf  pari  m\  ihe  student'*,  work  in  one 
;  !'->!>  ;ii:i  il  ]'u  III  .tnil  ibc  di>tri]iiition  <>f  another 

l-.i"  .iii.i'"  k-  il'iMeui  -nl-jccis.  Tlu  <!ev:rii-  «»f 
\  ]'.  ..••.-  'i  rri  1.  .I'nl  A  M.  t<ir  f^radiiaie  wnrk 
.ihd  1.1 -i  .  riiiM-  ate  /')  vfineral  scholarsbipN 
.I'nl  •.!  t  "iHii  .1  |ifi/f  SI  ln'I;tr^bit>.  The  prin.  it>al 
-  oiiiL'e  "  i.li!.'  .  -  .i:*.  W  e>»  i  «j!lek;r,  the  ol-le'^l, 
irf.-!i.I  !"''«'  I' .  '  <  Ili-.T.  rrec!M|  in  IT'^S, 
I  ,,'.  .  !  .-  '-r  •  '  ..  ■  ■•  ■■  S  •■•!i  i  ■■llti;,  : 

t  i:\r.\\\     I  ■     ■       I'    ".  !-,.i.       i  '■    ■     ..i^.'\,    built     i:j 

States;  Lawrence  Hall  Librarv;  lacksua 
Alumni  Hall  Chapel;  College  Hall;  Clarl 
Field  Memorial  Observatory,  erected  188 
taining  a  fine  meridian  circle  hy  A.  Repsc 
Sons,  Hamburg;  Morgan  Hall;  LaselT  C 
slum;  Hopkins  Memorial  Hall;  The 
Chemical  Laboratory;  Thompson  Bic 
Lat>oratory;  Thompson  Physical  Laboi 
College  Infirmary;  ]|esup  Hall;  Willianu 
(iracc  Hall.  The  library*  contains  about 
volumes.  The  productive  fund  amou 
$2.900,883.58 ;  the  student  attendance  is  5 
the  faculty  61 ;  the  total  number  of 
nearly  6,000. 

WILLIAMSBURG,  wiryamz-bcrs, 
I  own,  county-scat  of  \V  hit  ley  County. 
Cumberland  River,  and  on  the  Louibvil 
Nashville  Railroad,  aliout  95  miles  south 
of  Lexington.  It  is  in  an  aKricultural  an 
mining  region. and  has  tlour  and  lumbc 
and  large  coal  yards.    Pop.  2,000. 

WILLIAMSBURG,  Va..  city,  coub 

of  ̂ ames  Cit}-,  County,  on  the  Chcsapca Ohio  Railroad,  about  A^  miles  <nuThc 
Richmond.  It  is  the  oldest  incorporated  t 
the  State.  It  was  established  in  16J2.  an* 
to  the  Revolution  ii  was  the  capital  uf  iht 
ince.  It  was  also  the  State  capital  until  17 
here  in  1765  Patrick  Henry  made  his  1 
>,peech  against  the  stamp  act.  in  which 
minded  his  auditors  that  Oeorge  HI  migh 
by  the  example  of  Cxsar  and  Charles  1 
city  has  many  historic  associations  cot 
with  the  pre- Revolutionary  days  and  th 
War.  It  IS  the  seat  of  William  and  M. 
lege  (q.v.),  and  it  has  the  Eastern  Lunau 
lum,  oncned  in  1773.  the  oldest  institui 
iis  kind  in  the  Ignited  States.  On  3  Ma 
it  was  occupied  by  the  Confederate  force 
had  withdrawn  from  York  town,  and  ihrt 
later  an  attack  was  made  by  the  Union 
The  bat  lie  lasted  all  day.  No  decisive  n 
gained  by  cither  si<le.  The  Federal  kw 
2.230  and  the  Confederate  losses  1.560, 
about  2.714. 

WILLIAMSBURG  CANALS.    See 
It! A.N'  Canals. 

>yiLLIAMSITE.  An  ornamental  am 
prrcioU'i  variety  of  se]  ten  line  of  anpU 
I'olor  obtained  in  Lanca'»ter  County,  Pa. 

WILLIAMSON,    wtlyam-soit.    i 
William.    Knglish    chemist    and    edu^*- 
\Vand>wortb.  Sunev.  1  May  1K24;  d.  19 
wa^  eilucaied  at  Paris.  Heidellterg  and  G 
in    1849    \va>«    appninied    professor   of    pi 
i'beniistr>*   at    Cniversiiy    College.    Londt 
1S75  he  accrpN'd   ihr  chair  of  chemist f 
nrrupviTig  ■fioth  chairs  until   1887  when 
^tu'ned  and   wa^   appoiuied  professor  en 
He  made  important  ri'«rarihe<  on  etherif 
L'as  analysi<.  ibe  atomic  thet^rj*.  etc..  and 
^fveral    iin]H'rMii»    p,it"*r«»    concerninuf   1 
vi"^!iL'aii«»T!s,   inelinljii;^*    *F.therification   a' 
< 'oiistiruti«Mi    lit"    Snit.-J. '    which   attracted 
-pn-ail   tniTirc.     He   al^o  published    'CIh 
'••r  Stiifleni-  '     He  sorted  two  terms 
ill  III  of  ihe  I  hemiral  ScH'iety  of  Londoii.  ■ 
T»re villi  Ml  Mt  the  I'mi-ih  .\«>c»ciation  for  on 

WILLIAMSON.    Alice    Murid    I 
slon,   \rn«  ricaii  iiivi  li^r.  wife  of  C   \.  W 

I.  }'^,  tilt  :\:-\  <-'  '1> /t    .  i.-i.:\.L  .  r>  in  :he  L'nited      -nu    (qv  )  :   b.   Livingston   Manor  HouM 
l^'.^r.  n:  .!•  •    "be  -I-- 

■•1 

I '.. 

\".iri   H..p 
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Poughkeepsie,  N.  Y.,  19th  century.  She  was 
educated  privately  and  became  known  as  a 
writer  of  fiction.  Later  she  collaborated  with 
her  husband  in  writing?  novels  which  made 

their  joint  signatures  **A.  M.  and  C.  N.  Wil- 
liamson^ widely  known.  Independently  she 

^'as  the  author  of  ̂ Thc  Bam  Stormers* ;  ̂Thc 
Golden  Silence,*  etc. 

WILLIAMSON,  Charles  Norris,  Ehk- 
lish  journalist  and  novelist:  b.  Exeter,  1859. 
He  was  educated  at  University  College,  London, 
and  engaged  in  journalism.  He  worked  for 
the  Examiner  and  on  the  Graphic,  and  in  1891 
founded  Black  and  White.  He  wrote  numer- 

ous magazine  articles  and  ̂ Life  of  Thomas 
Carlyle'  (2  vols.,  1881).  He  is  best  known, 
however,  for  the  novels  written  in  collaboration 
with  his  wife,  A.  M.  Williamson  (q.v.),  under 
their  joint  signatures.  Among  them  are  ̂ The 
Lightning  Conductor*  (1903) ;  *The  Princess 
Passes'  (1905) ;  <The  Car  of  Destiny*  (1906) ; 
^Set  in  Silver*  (1909);  <The  Motor  Maid' 
(1911)  ;  *The  Heather  Moon*  (1912)  ;  <It  Hap- 

pened in  Egypt*  (1914)  ;  ̂The  Lightning  Con- 
ductor Discovers  America*  (1916) ;  ̂ Tiger 

Lily*  (1917)*;  ̂ Everyman's  Land*  (1918); 
<The  Lion's  Mouse*   (1919). 
WILLIAMSON,  Francis  Tohn,  EngHsh 

sculptor:  b.  Hampstcad,  England,  17  July  1853. 
He  was  a  pupil  of  J.  H.  Foley  and  later  be- 

came his  assistant,  afterward  settling  at  Esher, 
Surrey,  where  he  has  since  lived.  He  has 
executed  many  ideal  and  private  commissions, 
including  portraits  of  the  royal  family  at  the 
order  of  Queen  Victoria.  Among  his  works 
are  statues  of  Queen  Victoria  in  Australia, 
India,  Ireland,  London,  etc.;  Dean  Milman  in 

Saint  Paul's  Cathedral;  and  numerous  public statues  in  different  parts  of  the  British  Isles. 

WILLIAMSON,  George  Charles,  English 
writer  on  art:  b.  Guildfordj  Surrey,  1858.  He 
was  educated  at  London  University.  As  an  au- 

thor he  began  with  newspaper  articles  on 
local  archaeological  matters  and  issued  a  small 
book  on  local  coins.  He  also  wrote  a  book 

on  trader's  tokens  and  another  on  coins  of 
the  Bible.  For  many  years  he  has  l)een  art 
editor  to  George  Bell  and  Sons,  publishers.  He 
has  traveled  extensively,  visiting  the  picture 
j^allcries  of  Europe,  both  public  and  private. 
Mr.  Williamson  is  the  author  of  *Life  of 
John  Russell,  R.A* ;  *John  Downman* ;  <Rich- 
ard  Cosway,  R.A.*;  ̂ George  J.  Pinwell' ;  *Por- 
trait  Miniatures*;  < Bernardino  Luini* ;  < George 
Engleheart* ;  < Velasquez*;  ^Holman  Hunt*; 
<Lord  Leighton*;  ^Murillo*;  ^Raphael*; 
*  Cities  of  Northern  Italy* ;  ̂ Andrew  and 
Nathaniel  Plimer* ;  <  History  of  Portrait 
Miniatures* ;  ̂ The  Anonimo  Morelliano* ; 
*How  to  Identify  Portrait  Miniatures* ;  <Life 
of  George  Morland* ;  <Life  of  Milton*;  Guild- 

ford in  the  Olden  Time* ;  'Catalogue  of  the 
Pierpont  Morgan  Collection  of  Miniatures* 
(4  vols.)  ;  < Catalogue  of  the  Pierpont  Morgan 
Collection  of  Jewels* ;  *  Catalogue  of  the  Pier- 

pont Morgan  Collection  of  Watches*;  'The 
Imperial  Wedgwood  Dinner  Senice* ;  'Minia- 

tures, English  and  Foreign*;  *  Catalogue  of  the 
Portraits  of  Milton. >  etc.  Mr.  Williamson  is 
editor  of  a   new  edition  of  Bryan's   'Painters 

and  Engravers*  (5  vols.)  and  was  a  collabora- 
tor in  The  Catholic  Encyclopedia. 

WILLIAMSON,  Hugh,  American  physi- 
cian and  legislator:  b.  West  Nottingham,  Pa., 

5  Oct.  1735;  d.  New  York,  22  May  1819.  He 
was  graduated  at  the  College  of  Philadelphia  in 
1757,  studied  theology  and  in  1759  was  licensed 
to  preach  in  Connecticut.  He  preached  for  a 
time  and  was  professor  of  mathematics  at  the 
College  of  Philadelphia  in  1760-63.  He  then 
studied  medicine  at  the  universities  of  Edin- 

burgh and  Utrecht,  and  became  a  highly  suc- 
cessful practitioner  in  Philadelphia.  While  in 

England  in  1774  he  was  examined  by  the  Priv^ 
Council  in  regard  to  the  affairs  of  the  Ameri- 

can colonies.  He  was  a  surgeon  in  the  North 
Carolina  militia  in  1780-82;  served  in  the  Con- 

tinental Congress  in  1784-86;  and  in  1787  was  a 
delegate  to  the  convention  which  framed  the 
Constitution  of  the  United  States.  He  served 
in  Congress  from  its  first  organization  until  2 
March  1793,  when  he  removed  to  New  York. 
He  wrote  'Paper  Currency*  (1786) ;  'Dis- 

course on  the  Benefits  of  Civil  History*  (1810)  ; 
'History  of  North  Carolina*  (2  vols.,  1812), 
etc. 

WILLIAMSON,  W.  Va.,  city  and  county- 
seat  of  Mingo  County,  situated  on  the  Nor- 

folk and  Western  Railroad,  75  miles  southeast 
of  Huntington.  The  chief  public  buildings  are 
the  county  courthouse,  city  hall  and  public 
schools.  Because  of  its  location  in  the  coal- 
producing  region  of  the  State,  coal-mining  is 
its  chief  indfustry.  In  1916  the  commission 
form  of  government  was  put  in  operation. 
Pop.  3,561. 
WILLIAMSON  PRBB  SCHOOL  OP 

MECHANICAL  TRADES,  an  educational  in- 
sitution  for  boys  dependent  upon  their  own 
resources,  founded  in  1888  at  Williamson 
School  Station,  near  Philadelphia,  Pa.,  by  I.  V. 
Williamson.  It  is  non-sectarian  and  preference 
in  admission  is  given  to  boys  in  the  surround- 

ing sections.  Boys  between  the  ages  of  15  and 
18  are  admitted,  and  are  bound  for  three  years 
as  apprentices  to -the  trustees.  There  is  an 
academic  course  for  general  education  and  each 
student  is  taught  one  trade,  which  may  be 
carpentering,  1)rick  laying,  machine  trade,  pat- 

tern making,  steam  and  electrical  engineering 
or  agriculture.  The  students  live  in  cottages  in 
families  of  24  or  less.  The  endowment  is 
about  $3,000,000.  There  are  20  instructors  and 
assistants,  and  about  250  students  are  accom- 

modated. The  library  contains  about  4,000  vol- 
umes. 

WILLIAMSPORT,  wHyaimz-pdrt,  Ind., 
city,  county-seat  of  VVarrcn  County,  on  the 
Wabash  River  and  the  Wabash  Railroad,  71 
miles  northwest  of  Indianapolis.  It  was 
founded  in  1827.  It  is  the  trade  centre  of  an 
agricultural  region,  and  is  also  situated  within 
three  miles  of  large  coal  mines;  it  has  a  build- 

ing-stone quarry,  grist-mills  and  warehouses; 
there  arc  two  State  banks  and  two  weekly  news- 

papers. There  is  a  high  school  founded  in 
1884.    Pup.  about  U43. 

WILLIAMSPORT,  Md.,  town  in  Wash- 
ington County,  on  the  Potomac  River,  the 

Chesapeake  and  Ohio  Canal,  and  the  Cumber- 
land Valley  and  West  Maryland  railroads,  65 
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miles  northwest  of  Washington.  It  was 

foiindcH  in  1787;  in  1863  Lee's  army  crossed  the 
Potomac  at  this  point  on  the  march  to  (lettys- 
hiirK-  It  is  situated  in  an  aRriciiltural  and  tim- 
l>er  region,  and  is  a  shipping  point  for  peaches. 
It  has  flour  and  Uiml>er  mills  and  sash  and  door 
factories,  a  national  Uink  with  a  capital  of 
$100,000  and  one  weekly  newspaper.  There  is 
a  high  school,  and  several  elementary  schools, 
including  one  for  colored  pupils.  Pop.  about 
1,571. 

WILLIAMSPORT,  Pa.,  city,  county-seat 
of  Lycoming  County,  on  the  West  Hranch  of 
the  Susquehanna  Kivcr,  and  on  the  I*cnnsyl- 
vania.  the  Northern  Central,  and  the  Phila- 

delphia and  Reading  railroads,  al»out  75  miles 
north  of  Harrisburg.  It  is  on  the  Alleghany 
plateau,  covering  an  area  of  seven  square  miles, 
in  an  agricultural  and  mining  region.  The 
chief  manufacturing  establishments  are  steel 
works.  luml>er  mills,  furniture  and  rubber  goods 
factories,  wood-wcirking  machinery  works,  wire 
rope,  nail  and  engine  lactorics.  lK>ot  and  shoe 
factories,  silk  mills,  a  sewing-machine  factory 
and  fire  escape  works.  In  1918  the  estimatca 
numl»er  of  wage-earners  was  6.500,  and  of 
wages  paid  over  $3.(XX).O0O.  The  gross  pro- 

duction of  these  factories  was  nearly  $14,000,- 
000  in  the  census  year,  and  fully  $20,000,000  in 
1918.  The  city  has  an  extensive  trade  in  lum- 

ber products  and  coal.  Williamsport  was  for 
many  years  a  shipping  point  for  lumber,  being 
styled  the  ** Sawdust  City.'*  But  as  the  forests 
were  cut  the  trade  disappeared,  and  numerous 
foundry  and  machine  shops  were  located  here; 
gas  and  gasolene  engines  are  manufactured, 
also  rubtier  goods,  woolen  and  silk  goods,  fur- 

niture, shoes,  etc. 
The  principal  public  buildings  arc  the  gov- 

ernment building,  city  hall,  opera  house,  city 
hospital,  Home  for  the  Friendless  and  Masonic 
Temple.  The  city  has  two  parks,  Brandou  and 
Vallamont;  and  Sylvan  Dell  and  Starr  Island 
are  near  by.  There  arc  over  50  churches,  with 
17,000  communicants.  The  educational  institu- 

tions are  Dickinson  Seminary  (Methodist 
KpiNCopal),  a  high  school  opened  in  1869,  14 
public  schools,  two  large  Roman  Catholic  parish 
schools  and  two  commercial  colleges.  There 
are  two  dailies  and  one  Sunday  newspaper,  he- 
sides  se\cral  weeklies  and  a  iri-weekly.  The 
Sunday  newspaper  Grit,  has  a  national  circu- 
lation. 

Williamsport  was  settled  in  1779,  and  set  off 
a.^k  a  town  in  1/03.  In  1K0()  it  was  incorporated 
as  a  lorou^'h.  and  in  l>Vi()  was  chartered  as  a 
city.  The  city  grew  sb>wly  utuil  1850,  when 
the  lumber  industry  lie^an.  Since  then  the 
growth  has  U'en  rapid  and  the  manufacturing 
and  commercial  industries  have  kept  pace  with 
the   iKipulation.     Pop.  40.(X)0. 
WILLIAMSTOWN,  Australia,  a  seaport  in 

Victoria,  on  the  southwest  shore  of  Hobson's 
Bay,  ininiediaicly  «»pi)(>site  Pi>rl  Melli«iurne  and 
nine  and  '>ne-(]narter  miles  southwest  of  Mel- 
Uitirne.  The  I'usiiiess  interests  of  the  town 

laiL'tly  i-rn'Tf  in  tin-  ohippine.  The  piers  are 
conini(idi<»ns  nut]  therv  are  ̂ hipbuildini;  yards, 
patent  ̂ lip**  ami  a  di>(liK:k  railed  the  Alfied 
firavinj:  M«»ck.  '.innril  in  1K74  and  improved  in 
IS07  W.  Tben-  art  uln'.s  >\iirks.  a  wmileii  mill 
and    refrigeration    plant"-      The  chief  buildings 

are  the  churches,  the  merchanics'  inslituie.  the 
customhouse,  the  sailors*  rest,  banks  and  sim- ilar structures,  etc.  Basalt  and  brown  coal  are 
worked  near  the  town  and  several  manufactures 
are  carried  on.    Pop.  aliout  16,000. 

WILLIAMSTOWN,  Mass..  town  in  Berk- 
shire  County,  on  the  Hoosac  and  Green  rivers, 
and  on  the  Fitchburg  (Boston  and  Maine) 
Railroad,  about  five  miles  west  of  North  Ad- 

ams and  40  miles  east  of  Troy,  N.  Y.  It  wa% 
settled  in  1753  and  was  named  West  Hoosic 
In  1765  it  was  incorporated  and  its  name  was 
changed  to  Williamstown  in  honor  of  Kphraim 
Williams.  In  1793  NVil Hams  College  (q.v.)  was 

opened,  since  when  it  has  been  a  favorite  resi- 
dential town.  There  are  five  villages  within 

the  town  limits.  The  chief  industrial  establish- 
ments are  a  cotton  mill,  a  large  bleachery  and 

large  freight  yards.  Market  gardening  is  car- 
ried on  to  quite  an  extent.  Mission  Park  is  S(i 

named  because  the  movement  for  American 
foreign  missionary  work  was  started  here. 
There  are  two  luinks,  one  national  and  one 
State.    Pop.  about  3.700. 

WILLIAMSTOWN.  Pa.,  borough  in  Dau- 
phin County,  26  miles  northeast  of  Harris- 
burg, on  the  Pennsylvania  and  the  Williami 

Valley  railroads.  It  is  situated  in  an  anthra- 
cite coal  mining  region,  and  has  hosier>'  mills. 

The  thorough  was  settled  in  1865  and  was  in- 
corporated in  1888.     Pop.  2.904. 

WILLIMANTIC,  wn-i-mSn'tik.  Conn.,  dty 
in  Willimantic  County,  at  the  confluence  of  the 
VVillimantic  and  Natchaug  rivers,  and  on  the 
Central  Vermont  and  the  New  York.  New 
Haven  and  Hartford  railroads,  about  32  miles 
cast  of  Hartford.  It  has  the  water  power  fron 
the  Willimantic  River,  which  here  has  a  fall  of 
91  feet  within  the  city  limits.  The  chief  mann- 
facturing  establishments  are  the  American 
Thread  Company,  cotton  warp  mills,  print  fac- 

tories, silk  mills,  a  foundr>'.  machine  shops. 
a  spool  factory  and  silk  machinery  works.  11k 
educational  institutions  are  a  State  noraal 
schi'ol,  a  high  school,  public  sraded  schools,  a 
large  parish  school,  a  public  library  containiBC 
&br:ut  6.(X)0  volumes,  and  the  Dunham  Hall 
Library.  There  are  two  banks  and  a  daily  aad 
weekly  newspapers.  It  was  incorporated  at  a 
t>orough  in  1833  and  in  1893  was  chartered  as 
a  city.     Pop.  about  11.230. 

WILLING.  Thomma.  American  jurist, 
chant  and  financier:  b.  Philadelphia.  Pk.  19 
Dec.  1731;  d.  there.  19  Jan.  1821.  He  was 
educated  at  Hath,  England,  and  studied  law  at 

the  Temple,  I^ndon.  He  then  returned  to 
Philadelphia,  where  with  Robert  Morris  be 
estalilished  the  mercantile  firm  of  Willing  and 
Morris,  which  became  the  largest  in  the  coon- 
try.  During  the  Revolution  the  firm  was  cos- 
missioned  by  Congress  to  purchase  the  militaiy 
and  naval  supplies  required  by  the  yovermnet 
Willing  w.-is  mayor  of  Philadephia  in  IXJ: 
and  in  1767-74  was  an  a>sociate  justice  of  the 
Supreme  Court  of  Pennsylvania.  He  was  a 
mem  Iter  of  the  Continental  Congress  id  1774- 
75.  and  voted  against  the  Declaration  of  la- 
(lepeii(ieiu*e.  However,  when  in  1780  the  Gi^ 
tint  nt.il  a  I  my  wa^  hard  pressed  for  funds  he 
w.iN  prominent  amonv:  the  Philadelphians  who 
raised  £i(j0.1)()l\  himself  contribuUng  ISjOOA 
In    I7SI    be    was    one   of    the    founders  of  Ibc 
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Bank  of  North  America,  the  first  bank  char- 
tered in  the  country;  and  he  was  its  president 

in  1781-92.  He  was  likewise  the  first  president 
of  the  United  States  Bank,  founded  in  1791. 

WILLIS,  H(cnry)  Parker,  American  finan- 
cial expert:  b.  Weymouth,  Mass.,  14  Aug.  1874. 

He  was  graduated  at  the  University  of  Chicago 
in  1894,  took  the  degree  of  Ph,D.  there  in  1897, 
and  later  studied  at  Leipzig  and  Vienna.  He 
was  for  a  time  engaged  as  a  journahst;  was 
assistant  to  the  Monetary  Commission  in  1897- 
96;  and  was  professor  of  finance  at  George 
Washington  University  in  1905-06  and  1907-10. 
He  was  expert  to  the  Ways  and  Means  Banking 
and  Currency  Committees  of  the  House  of 
Representatives  in  1911-13;  was  appointed  sec- 

retary to  the  Federal  Reserve  Board  in  1914; 
and  in  1916-17  he  was  president  of  the  Philip- 

pine Insular  Bank,  Manila,  P.  I.  He  has  been 
professor  of  banking  at  Columbia  University 
since  1917.  His  published  works  include  ̂ His- 

tory of  the  Latin  Monetary  Union^  (1901) ; 
<Our  Philippine  Problem>  (1905);  ̂ Principles 
and  Problems  of  Modem  Banking^  (1910)  ; 
< The*  Federal  Reserve*  (1915);  ̂ American 
Banking'   (1916). 

WILLIS,  Nathaniel  Parker,  American 
author:  b.  Portland,  Me.,  20  Tan.  1806;  d:  Idle- 
wild,  N.  Y.,  20  Jan.  1867.  fie  was  graduated 
from  Yale  in  1827  and  was  employed  by  S.  G. 
Goodrich  (**Peter  Parley^)  to  edit  two  annuals, 
the  Legendary  in  \82S  and  the  Token  in 
1829.  In  1828  he  established  at  Boston  the 
American  Monthly  Magasine,  which,  after  he 
had  conducted  it  for  two  and  a  half  years,  was 
merged  in  the  New  York  Mirror.  lie  then  set 
out  on  a  tour  of  travel  through  Europe,  visit- 

ing France,  Italy,  Greece,  European  Turkey, 
Asia  Minor,  and  finally  Englaud,  with  the  rank 
of  an  attache  to  the  American  embassy  at 
Paris,  but  chiefly  as  a  correspondent  of  the 
Mirror,  for  which  he  wrote  his  ̂ Pencillings  by 
the  Way,^  later  (1835)  published  in  book-form. 
He  returned  in  1836,  became  in  1839  editor  of 
the  Corsair,  a  New  York  periodical  (1839-40), 
and  in  the  same  vear  agam  went  to  England. 
He  returned  to  New  York  in  1846  and  subse- 

quently directed-  two  short-lived  papers,  The 
New  Mirror  (1843-44)  and  The  Evening  Mir- 

ror (1844-45).  Once  more  in  Europe  in  1845- 
46.  he  became  in  the  last-named  year  editor  of 
Thi  Home  Journal,  the  most  successful  of  all 
his  journalistic  ventures,  in  the  management  of 
which  he  was  associated  with  Cxeorge  P.  Morris 
(q.v.).  Willis  was  from  the  first  a  facile  versi- 

fier and  a  prose-writer  of  great  reportorial 
cleverness.  His  scriptural  poems  were  in  their 
day  very  popular,  and  many  are  still  readable; 
and  his  other  verse,  when  nothing  else,  was 
metrically  able.  Sometimes  it  reached  real 
poetic  value  and  effective  specimens  of  it  have 
been  preserved  by  the  anthologist.  His  fiction, 

except  the  ̂ Slingsby>  papers,  written  for  the English  Nej^j  Monthly,  is  popular  but  not  strong. 

^Pencillings  by  the  Way^  (1835)  aboimds  in 
talented  Scetcnes  of  contemporaries.  Willis 
was  the  most  successful  American  journalist  of 
his  time,  and  his  vogue  was  great.  Amone  his 
principal  works  are  <Pencillings  by  the  Way^ 
(1835);  ̂ Inklings  of  Adventure*  (1836)-  two 
dramas  entitled  *Two  Ways  of  Dying  tor  a 
Husband  >  (1839);  <Loiterings  of  Travel* 
(1840);    < Dashes  at  Life  with  a  Free  Pencil* 

(1845)  ;  ̂ People  I  Have  Met,  or  Pictures  of 
Socie^  and  People  of  Mark,  Drawn  Under  a 
Thin  Veil  of  Fiction*  (1850) ;  <Hurrygraphs* 
(1851) ;  a  ̂ Health  Trip  to  the  Tropics*  (1853) ; 
<Outdoors  at  Idlewild*  (1854)  ;  <The  Rag-bag,* 
a  collection  of  ephemera  (1855) ;  *The  Con- 

valescent, His  Rambles  and  Adventures.*  Con- 
sult the  <Life*  by  Beers  (< American  Men  of 

Letters,*  1885).  There  is  an  estimate  of  Willis 
in  Lowell's  ̂   Fable  for  Critics.* 

WILLIS'S  ROOMS.    See  Almack's. 
WILLISON,  Sir  John  Stephen,  Canadian 

journalist:  b.  Huron  County,  Ontario,  9  Nov. 
1856.  He  engaged  in  journalism,  became  par- 

liamentary correspondent  of  the  Toronto  Globe, 
and  in  1890-1902  he  was  its  editor.  He  was 
editor  of  the  Toronto  News  from  1902,  and 

in  that  position  contributed  largely  to  the  de- 
feat of  the  Reciprocity  agreement  of  1911  and 

the  downfall  of  the  Laurier  administration.  He 
was  elected  president  of  the  Parliamentary 
Press  Gallery  in  1890;  and  of  the  Canadian 
Press  Association  in  1900.  Since  1910  he  has 
been  Canadian  correspondent  of  the  London 
Times.  He  was  knighted  in  1913.  He  has 
written  ̂ The  Railway  Question  in  Canada* 
(1897) ;  <Sir  Wilfrid  Laurier  and  the  Liberal 
Party:  a  Political  History*  (2  vols.,  1903); 
^The  United  States  and  Canada*  (1908)  ;  <The 
New  Canada*    (1910). 

WILLISTON,  Samuel,  educational  bene- 
factor: b.  Easthampton,  Mass.,  17  June  1795;  d. 

Easthampton,  18  July  1874.  He  was  son  of  the 
Rev.  Payson  Williston,  who  served  as  Congre- 

gational pastor  in  Easthampton  for  44  years. 
His  education  was  interrupted  by  ill  health ;  and 
he  began  to  sell  cloth-buttons  made  by  his  wife 
and  assistants,  the  first  manufactured  in  this 
country.  Joel  Hayden,  of  a  neighboring  town, 
invented  machinery  for  the  woiic,  and  went  into 
partnership  with  Williston,  who  acquired  large 
wealth  in  this  and  other  manufactures.  Besides 
giving  freely  to  many  objects,  he  founded 
(1840)  the  high-class  preparatory  school  at 
Easthampton  (Williston  Seminary),  his  entire 
gifts  to  which  were  $770,000.  To  Amherst  Col- 

lege he  gave  $150,000.  and  much  to  Mount  Hol- 
jxSce  Seminary.  His  benefactions  have  been  es- 

timated at  $1,500,000. 
WILLISTON,  Samuel,  American  lawyer 

and  educator:  b.  Cambridge,  Mass.,  24  Sept. 
1861.  He  was  educated  at  Harvard  University. 
He  became  assistant  professor  of  law  there  in 
1890,  professor  in  1895,  and  since  1903  has  been 
Weld  professor  of  law.  He  assisted  in  the 
codification  of  the  Law  of  Warehouse  Receipts 
and  the  Law  of  Stock  Transfer.  Besides  con- 

tributions to  legal  publications  he  is  author  of 
<The  Law  of  Sales*  (1909) ;  < Commercial 
Law*  (1915);  ̂ Negotiable  Instruments*  (1915). 

WILLISTON,  Samuel  Wendell,  American 
paleontologist  and  anatomist:  b.  Boston,  Mass., 
10  July  1852;  d.  1919.  He  was  graduated  at 
the  Kansas  Agricultural  College  in  1872,  took 
the  degree  etf  M.D..  at  Yale  University  in 
1880.  and  that  of  Ph.D  there  in  1885.  He  was 
professor  of  anatomy  af  Yale  in  1886-90; 
held  the  chair  of  historical  anatomy  and  ge- 

ology at  the  University  of  Kansas  in  1890- 
1902,  and  was  also  dean  of  the  Medical  School 
there;  and  since  1902  he  has  l)een  professor  of 
paleomology  at  the  University  of  Chicago.    He 
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nest  is»  placed  on  the  ground,  musi  commonly 
siKainst  a  liaiik  among  long  grass  or  wcedb.  but 
oltcn  at  the  foot  of  a  Imsh,  and,  like  that  of 
the  wood  wren,  is  covered  with  a  dome  having 
a  rather  wide  hole  in  the  side,  whence  this  spe- 

cies and  its  congeners  are  called  "oven  birds.* 
The  wiUow  wren  is  a  (graceful,  active  bird,  flit- 

ting restlessly  from  twig  to  twig,  and  its  song 
in  loud  and  sweet 

WILLOWS,  CaU  town,  county-scat  of 
Glenn  County,  on  the  Southern  Pacific  Rail- 

road, about  140  miles  north  by  east  of  San 
Francisco.  In  the  centre  of  the  town  is  a  grove 
of  willows,  the  only  one  in  that  section,  hence 
the  name  of  the  place.  The  county  courthouse 
is  a  handsome  building,  erected  in  1894  at  a  cost 
of  $150,000.  The  town  ships  quantities  of  farm 
products  and  fruit.  It  has  a  State  ttank  and 
three  newspapers  are  issued  daily.    Pop.  3J800. 

WILLS,  Willimm  Gorman,  Irish  dramatist: 
b.  Kilmurry,  Ireland,  28  Jan.  1828;  d.  London, 
13  Dec  1891.  He  was  educated  at  Trinity 

College^  Dulilin,  studied  art  in  the  Royal 
Hil)ernian  Academy,  and  for  a  time  engaged 
as  a  portrait  painter.  After  1862  he  devoted 
himself  extensively  to  literature,  though  in 
1868  he  resumed  portrait  painting.  He  was  the 
author  of  ̂ Notice  to  Quit*  (1861>;  •The 
Life's  Evidence*  (1863),  and  the  dramas 
<Charles  the  First*  (1872);  *Kugenc  Aram' 
(1873);  «Maric  Stuart'  (1874);  *Janc  Shore' 
(1876);  « Olivia*  (1878);  *Sedgemoor»  (1881); 
<Claudian'  (1885);  *A  Royal  Divorce' 
(1891),  etc.,  and  in  conjunction  with  Sidney 
Grundy,  <  Madam  Pompadour.'  Consult 
Archer,  ̂ EnKlish  Dramatists  of  To-day' 
(1882);  Cook.  *  Nights  at  the  Play'  (1883); 
Wills,  Freeman,  *VV.  G.  Wills,  Dramatist  and 
Painter »    (1898). 

WILLS,  William  Henry,  English  writer: 
b.  li>-mouth.  England,  13  Jan.  1810;  d. 
Welwyn,  Hertfordshire  1  Sept.  1880.  He  was 
a  memlier  of  the  original  stalT  of  launch,  act- 

ing as  dramatic  critic  and  also  contributing 
both  prose  and  verse.  His  contributions  in- 

cluded *  Natural  History  of  Courtship'; 
*  Comic  Mythology*;  *  Information  for  the 
People,'  etc  In  1846  he  became  associated 
with  Dickens,  with  whom  he  formed  a  lifelong 
friendship,  as  sub-editor  of  the  Daiiy  News, 
In  1849  he  l>ecame  assistant  editor  of  House^ 
hold  Hords,  and  in  1859  of  Ali  the  Year 

Hound  He  published  *Old  leaves  Gathered 
from  Household  Words>    (1860). 

WILLS,  William  John,  Australian  ex- 
plorer: b.  Totnes,  Devonshire,  5  Jan.  1834;  d. 

CooiKrr's  Creek.  Australia,  alout  1  July  1861. He  studied  medicine  in  I^ndon  and  in  1852 
emigrated  to  Au.stralia  where  he  was  joined  in 
the  fiillowing  year  hy^  his  father,  and  together 
they  practised  medicine  at  Ballarat.  In  1855 
he  Ik,' came  a  surveyor  of  crown  lands.  an<l  in 
IS58  was  apiMjinted  to  the  stafT  of  the  magnetic 
and  meteorolcigiral  observatory  at  MelUnirne. 
Ill  I.S(i()  be  joined  the  expedition  under  Robert 

O'Hara  Iturke  ((|.v.)  as  third  in  command, 
later  beconiiiiw:  ̂ erond,  and  crossed  the  con- 

tinent iiorihw.ird.  reaching  the  Gulf  of  Car- 
pentaria, l>ut  on  the  rcinrn  journey  (>oth  Hurkc 

and  Wills  di»d  of  itarvntion.  Wills'  journal 
was  recoverrd  and  puYili^bed  '.\  Succcs-^iul 
Kxploration    from    Mell>t»iiriie    to    the   (in  1 1    ot 

Carpentaria,  from  the  Letters  and  Journals  of 
William  John  Wills'  (1863).  Consult  Howht, 
'History  of  Discovery  in  Australia'   (1865). 

WILLSON,   (Henry)   Bccklcs.   Canadian 
author  and  journalist:  b.  Montreal,  26  Aug 
18691  He  was  educated  at  Kingston.  He 
served  as  newspaper  correspondent  in  Cubii. 
London  and  Paris,  and  is  widely  known  a*  a 
magazine  contributor.  He  was  appointed  major 
in  the  Canadian  Expeditionary  Force.  Author 
of  'The  Tenth  Island'  (1897);  *The  Great 
Company »  (1899);  «Lord  Suathcona'  (19Q2; 
2d  ed.,  1915>;  *The  Romance  of  Canada' 
(1907);  'Nova  Scotia:  the  Province  that  has 
been  Passed  By>  (1910);  'Quebec:  the  Lauren- 
tian  Province'  (1913);  'The  Life  of  Lord 
Strathcona'   (1915). 

WILLUGHBY,  wTI'6.bI.  Francis.  English 
ornithologist:  b.  Wollaton  Hall.  Nottingnam* 
shire,  MM;  d.  3  luly  1672.  He  studied  at 

Cambridge,  where  he  'became  the  pupil  of  the famous  naturalist,  John  Kay  (q.v.),  and  with 
him  made  a  continental  tour  (1663-64),  making 
studies  and  collecting  zoological  specimens. 

Ray  edited  and  translated  his  I^tin  *Omi- 
thologia'  (1676),  and  in  1678  published  it  in 
EngHsh  as  <The  OrintholofO'  of  Francis 

Willughhy.>  Ray  also  edited  Willubghy's  «His- 
tory  of  Fishes'  (1685).  To  the  «Omi- 
tholoKia^  Buffon  and  Linnaeus  were  much  in- 

debted, and  it  is  claimed  that  Willugfabv  origii* 
natcd  the  Lumxan  s>'Stem  of  zoological  classi- fication. 

WILMERDING,  Pa.,  borou^  in  Allcgfacny 
County,  on  the  Pennsylvania  Railroad,  13  miltf 
cast  by  south  of  Pittsburgh.  It  was  founded 
in  1H59  and  was  laid  out  by  the  Westin^ioosc 
Air-brake  Company,  who  have  here  their  large 
manufacturing  works.  There  are  also  railroad 
repair  shops,  two  Itanks  and  a  newsnaper.  The 
water  supply  comes  from  the  Monongabela 
River;  natural  gas  is  used  for  fuel,  and  evoy 
street  is  sewered.     Pop.  8,000. 
WILMETTE,  111.,  village  in  Cook  ComiT. 

en  I^akc  Michigan,  on  the  northern  outskirts  of 
Chicago,  and  on  the  (Chicago  and  North  western 
Railroad.  It  is  chieHv  a  residential  snbnrb  and 
has  many  beautiful  homes.  The  surroundini 
district  is  interested  in  floriculture.  Popi  abont 

4,943. 
WILMINGTON,  Del.,  city,  port  of  entrr. 

county-seat  of  New  Castle  County,  at  the  ex- 
treme north  end  of  the  State,  on  the  Brandljr- 

wine  and  Christiana  rivers,  above  their  outlet 
in  the  Delaware  River,  and  on  the  Penn^ 
vania  (Philadelphia.  Baltimore  and  Wa^m^ 
ton),  the  Baltimore  and  Ohio  and  the  Phtb- 
delphia  and  Reading  railways,  about  27  miici 
southwest  of  Philadelphia  and  69  miles  north- 

east of  Baltimore.  Several  regular  lines  of 
steamers,  for  passengers  and  freight,  mtuwct 
the  citv  with  Philadelphia,  and  wiOi  the  Dela- 

ware River  and  Bay  ports.  It  ranks  as  the 
first  city  in  the  State  in  population, 
and  industries. 

Industries.— The  chief  industrial 
mcnts  are  .shtp>'ard*i.  car  works  (die 
Company  and  the  Pcimsylvania  hare  shops  ■ 
the  city),  steel  works,  machine  «0K 
foundries,  paper  mills,  cotton  milli«  imililU* 
iron  work^,  :tnd  fif^re  gixxts  factories.  Leather 
Kiiods,  o«iiH-ciaIIy  morocco,  are  mami factored  is 



WILMINGTON 858 

large  quantities  here.  Dupont  powder  and  dye 
mills,  two  plants  covering  4,000  acres,  the 
largest  in  the  world,  located  nearby,  in  New 
Jersey  across  the  Delaware  River,  contribute 
much  to  the  city's  trade.  The  1909  census 
located  261  industrial  concerns,  with  16,285 
wage-earners,  this  being  two- thirds  of  the 
State's  total  of  factory  workers.  There  are 
estimated  to  be  25,000  wage-earners  in  1918, 
an  invested  capital  of  over  $50,000,000,  and  an- 

nual gross  products  of  $65,000,000. 
Buildings  and  Municipal  Improvements. — 

The  citv  is  on  land  elevated  sufficiently  to 
materially  increase  its  healthfulness.  It  ex- 

tends about  four  miles  back  from  the  Dela- 
ware. The  houses  are  nearly  all  of  brick  and 

stone  —  no  wooden  buildings  are  permitted  to 
go  up  in  the  city  proper,  but  the  old  wooden 
buildings  are  allowed  to  remain.  There  are 
10  parks,  11  squares,  seven  playgrounds  having 
a  total  area  of  665  acres.  The  streets  are  well 
paved  and  sewered.  There  is  a  good  water- 

works system.  The  principal  public  buildings 
arc  the  government  buildings,  city  and  county 
building.  A  building  of  special  interest  is  the 

Old  Swedes'  Church  (Holy  Trinity),  built  of 
brick  in  1698.  It  is  said  to  be  the  oldest  build- 

ing in  the  United  States  which  has  been  in 
continuous  use  as  a  church  since  its  erection. 
The  city  owns  and  operates  the  waterworks. 

Churches  and  Charitable  Institutions. — 
The  principal  religious  societies  in  the  citv  are 
represented  as  follows:  Methodlist  (wnite), 
18  churches,  (colored),  seven  churches;  Baptist 
(white),  nine,  (colored),  tfiree;  Roman  Catholic, 
13  and  Protestant  Episcopal,  eight  each ;  Presby- 

terian, nine;  Jewish,  three  Lutheran  and  Friends 
two  each;  AdventisL  Unitarian  and  Sweden- 
borgian,  one  each.  There  are  a  large  number 
of  charitable  institutions;  chief  among  them 
are  the  Home  for  Friendless  (Children;  Saint 

Peter's  Orphanage  (Roman  Catholic)  for  girls; 
Saint  Joseph's  Home  (Roman  Catholic)  for 
colored  children;  two  homes  for  aged  men  and 
women,  and  three  hospitals.  At  Farnhurst, 
two  miles  out,  is  the  Delaware  State  Hospital 
for  the  Insane,  and  near  it  the  county  alms- 
house. 

Educational  Institutions.-— The  State  In- 
dustrial Schools  for  Girls  and  the  Ferris  Re- 

form School  ̂   for  Boys  are  located  near  here. 
Other  educational  institutions  established  here 

are  Hebbs  School,  Wilmington  Friends*  School, 
Ursuline  Academy,  a  public  high  school  es- 

tablished in  1872,  Goldey  College,  the  Wilming- 
ton Business  School,  public  and  parish  elemen- 
tary schools,  a  free  public  library  (established  in 

1788  and  incorporated  as  the  Wilmington  In- 
stitute in  1859),  which  now  contains  about 

95,000  volumes;  the  Historical  Society  Library, 
containing  5,000,  and  the  library  of  the  Law 
Library  Association  of  the  county,  which  has 
about  16,000  volumes. 
.  Banks  and  Finances.—  There  are  three  na- 

tional banks  and  one  State  bank;  four  trust 
companies  and  a  number  of  loan  associations. 
Ine  annual  amount  of  business  is  about  $180.- 
^W.OOO.  The  foreign  trade  transacted  through 
'"e  port  of  Wilmington  in  normal  years  amounts 
annually  to  about  $8,000,000,  nearly  all  of 
^vhjch  is  in  exports.  The  annual  cost  for  city 
Iljaintcnance  and  operation  is  about  $1,300,000. 
^nc  principal  items  of  expenditure  are  $300,- 
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000  for  schools;  $120,000  for  police;  $75,000 
for  fire  department;  $155,000  for  waterworks, 
and  $190,000  for  interest  on  debt 

Government —  The  government  is  vested  in 
a  mayor,  who  holds  omce  two  years,  and  in  a 
council  composed  of  13  members,  who  are  elec- 

ted by  wards,  except  the  president  who  is 
elected  at  large.  The  mayor  appoints  the 
board  of  water  commissioners  and  the  board 
of  directors  of  the  street  and  sewer  depart- 

ment The  council  elects  the  city  auditor,  dty 
•  clerk  and  inspectors  of  meat,  milk,  oil  and 
markets.  The  judge  of  the  Supreme  Court 
appoints  the  police  commissioners.  The  board 
of  education,  one  member  from  each  ward 
and  a  president  at  large,  the  city  tax  collectors 
and  city  treasurer  are  chosen  by  popular  vote. 

History. —  The  first  settlement  was  made  in 
1638  by  a  colonv  from  Sweden,  imder  Peter 
Minuit  They  found  here  an  Indian  village 
called  Minquas.  The  Swedes  erected  a  fort  to 
which  they  gave  the  name  Fort  Christiana,  in 
honor  of  the  young  daughter  of  Gustavus 
Adolphus,  the  king  of  Sweden.  The  village 
was  callea  Christianaham.  In  1655  the  Dutch 
from  New  Netherlands  bought  the  land  on 
which  Wilmington  now  stands,  and  other  lands 
adjoining  from  the  Indians,  and  took  forcible 
possession  of  the  fort  The  name  was  changed 
to  Fort  Altena.  The  Dutch  retained  possession 
for  nine  years,  when  they  were  supplanted  by 
the  English.  It  came  under  control  of  Wil- 

liam Penn,  after  which  the  colony  gave  more 
attention  to  civic  pursuits  instead  of  wars  and 
conquests.  In  1731  the  village  was  named 
Willingtown,  in  honoc  of  Thomas  Willing,  who 
had  laid  out  the  town.  Later  the  name  was 
changed  to  Wilmington.  It  was  incorporated 
as  a  borough  in  1739,  and  the  first  borough 
election  was  held  8  Sept.  1740.  In  1832  it  was 
chartered  as  a  city. 

Population.— (1880)  42,478;  (1890)  61,431; 
(1900)  76,556;  (1910)  87,411;  (1918  est)  115,^ 
000.  Consult  Powell,  <  Historic  Towns  of  the 
Middle  States> ;  Ferris,  ̂ History  of  the  Origi- 

nal Settlements  on  the  Delaware.^ 
WILMINGTON,  N.  C,  city,  port  of  entry, 

county-seat  of  New  Hanover  (Tounty,  on  the 
Cape  Fear  River,  30  miles  from  the  ocean  bar 
and  yet  its  harbor  is  of  fresh  water ;  and  on  the 
Atlantic  Coast  Line  and  the  Seaboard  Air  Line 
railroads.  It  was  first  settled  in  1730  and  was 
first  called  New  Liverpool  and  then  Newton ;  in 
1739  it  was  incori)orated  as  a  town  and  named 
Wilmington,  and  in  1744  was  made  the  capital 
of  the  province.  In  1765  the  town  took  a  de- 

cided stand  against  British  authority  and  re- 
fused to  permit  a  British  man-of-war  to  land 

a  quantity  of  stamps,  this  being  the  first  open 
armed  resistance  to  the  Stamp  Act.  On  18 
July  1775,  Fort  Johnson,  at  the  mouth  of  the 
river,  was  captured  by  the  militia  under  Col. 
John  Ashe,  and  the  royal  governor  was  forced 
to  leave  the  place.  In  1781-82  Wilmington  was 
occupied  by  the  British,  Cornwallis  having  his 
headquarters  here.  During  the  Civil  War  Wil- 

mington was  the  most  important  port  of  the 
Southern  States,  the  ̂ 'pjatcway^^  between  the South  and  foreign  nations;  and  was  conse- 

quently the  chief  resort  of  the  blockade  run- 
ners. The  harbor  and  its  approaches  were 

slronglv  fortified  by  the  Confederates;  in  Janu- 
ary 1865  Fort  Fisher  was  taken  by  the  Federals, 
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and  this  rrMiItcd  in  the  cvACuntion  of  the  other 
forts  and  the  surrender  of  Wilmington  Wil- 
minRton  was  chartered  as  a  city  in  1866. 

It  is  an  important  commercial  city.  Im- 
provements in  the  harlK)r  and  river  channel 

have  been  made  by  the  Federal  frovcrnment  at 

considerable  cost.  There  are  weekly*  steamboat lines  to  New  York,  Baltimore  and  points  on  the 
Cape  Fear  and  Black  rivers  and  a  lar^e  import 
and  export  trade,  both  foreign  and  domestic 
Wilmington  is  a  city  of  varied  resources, 

being  in  the  heart  of  a  rich  agricultural  district 
and  also  a  port  city.  Its  harlM)r  channel  has  a 
mean  low  depth  of  26  feet,  with  30  feet  pro- 

jected, and  it  has  over  600.000  square  feet  of 
warehouse  space,  while  16  occan-uoing  ships 
can  load  at  one  time  at  its  docks,  shipbuilding 
is  one  of  the  livest  of  industries,  stt-el,  con- 

crete and  wooden  vessels  being  built  here  si- 
multanecmsly.  At  Wilmington  is  located  the  only 
government  steel  ship>'ard  in  the  South  and  the 
nrst  government  owned  concrete  ship>'ard  in  the 
count  r>'. 

Other  industries  located  in  Wilmington  in- 
clude fertilizer  factories,  packing-house^,  ma- 

rine railways,  candy,  woodwork,  tea-chest,  box« 
metal  and  fish  can  factories,  cotton,  hosier>'  and 
lumber  mills,  while  it  is  one  of  the  biggest  fer- 

tilizer distributing  points  in  the  country.  Im- 
mense cotton  compresses  arc  located  along  its 

river  front  and  exports  of  cotton  to  Kuropc 
amount  to  500,000  bales  annually.  The  com- 

merce on  the  Cape  Fear  River  at  and  below 
Wilmington  averaged  945,561  tons,  with  an 
average  valuation  of  $55,685,191  for  the  five 
calendar  years  ending  in  1913,  and  during  the 
five-year  period  ending  30  June  1915  the  for- 

eign exports  increased  26  per  cent  and  the  im- 
ports increased  239  per  cent.  Even  this  normal 

time  increase  is  expected  to  expand,  due  to  de- 
velopment of  trade  with  Latin  America. 

Wilmington  has  many  churches  and  a  thor- 
ough public  school  system,  its  schools  being  of 

modern  t\*pe  and  all  of  brick.  Its  bank  depos- 
its in  October  1919  were  over  $30,000,000. 
Here  is  located  the  New  Hanover  County 

courthouse,  as  well  as  many  other  public  build- 
ings, including  a  new  customs-house,  costing 

over  $600,000  and  placed  in  commission  in  1919. 
Many  organizations  for  the  social  welfare  of 
the  commiMiity  and  for  dispensing  charity  are 
in  existence,  while  the  city  and  county  jointly 
carry  on  extensive  health  work,  having  most 
stringent  regulations,  with  rigid  inspections  of 
food  and  dairies,  while  appropriating  $30,000 
annually  for  mostjuito  extermination  work. 
Wilmington  is  governed  by  a  council  of  six, 
icpreseniing  as  many  wards,  into  which  the  city 
is  divided,  and  a  mayor.  The  estimated  popula- 

tion of  the  city  in  1919  was  45,000. 
James  H.  Cowan, 

Secretary,   IVilmimglon    (AT.    C),   Chamber  of 
Commvrce, 

WILMINGTON.  Ohio,  city,  county-seat  of 
(linion  County,  on  the  Cincinnati  and  Mus- 
kmgum  Valley  and  the  Baltimore  and  Ohio 
railn^ad*!.  a!" ait  43  miles  northeast  of  Cin- 

cinnati and  M)  miles  southeast  of  Dayton.  It 
is  an  iiirriniliural  region.  The  chief  manufac- 

turing e>iaMi^hments  are  bent-wood  and  bridge- 
work  facto  ri<*»»,  in  Ml  furnaces,  machine  shops 
automobile  parts  factories,  creameries  and 
llour  and  lumber  milN      The  Wilmington  Col- 

lege (Orthodox  Friends)  was  established  here 
in  1870.  There  are  two  banks  and  four  nnrr- 
papers,  one  of  which  is  issued  daily.  Popi 
about  4.491. 

WILMINGTON,  Captnre  of.    After  Gen- 
eral Terry's  capture  of  Fort   Fisher   (q.v. )    15 

Jan.   1865,  Terry  posted  his   troops  on  an  in- 
trenched line  across   the  peninsula,  about  two 

miles  abo\'e  the  fort.    An  advance  on  Wilming- 
ton was  not  considered  prudent  until  he  could 

be  reinforced,  as  General  Hoke,  the  Confeder- 
.  ate   commander,   was   holding  Fort   Anderson. 
on  the  west  bank  of  Cape  Fear  River,  about 

midway  between  P'ort  Fisher  and  Wilmington, 
and  on  the  opposite  l>ank  had  thrown  up  a  line 

of  intrenchmcnts  across  the  peninsula  in  TeiT>''i front,  behind  which  he  had  about  4,5<M)  men. 
Fort    Anderson   was   an   extensive   earthwork, 
mounting  10  heavy  guns,  commanding  the  ap- 

proaches by  land  and  water  and  held  by  General 
Hagood's  brigade  of  2,000  men.   General  Grant ordered  General  Sch<}iield,  with  the  23d  corps. 
from  Tennessee  to  the  coast  of  North  Caro- 

lina   to    co-operate    with    General     Sherman. 
Schofield*s    troops    arrived   at    Alexandria  and 
Washington  late  in  Januar>',  where  they  were 
detainea  some  days  by  the  ice  in  the  Pot<»mac 

General  Cox's  division  of  4.400  men  went  hy stcamers   from  Alexandria  and  landed  on  the 

peninsula,  in  rear  of  Terr>',  9  Febniar>-,  raising 
Terr>''s  command  to  8,000  men.    Schofield  nov 
took  command;  the  fleet  under  Admiral  Porter 
occupied  positions  in  Cape  Fear  River  and  of! 

the  coast,  covering  both  flanks  of  Terry's  lint, 
and,  11   Februar>',  Terr>'  was  pushed  forward, 

supported  by  Cox,  drove  in  Hoke's  pickets  and intrenched  within  500  yards  of  his  main  line. 

An  attempt  on  the  12th  to  turn  Hoke's  left  t^ 
a  co-operation  of  the  army  and  navy  was  foiled 

b^*  high  winds  and  a  violent  storm.     On  the night  of  the  14th  an  attempt  was  made  to  mwt 
the  pontoons  upon  their  wagons  along  the  beach 
with  the  troops ;  the  wagons  sank  deeply  in  the 
sand,  progress   was  very  slow,  and   it   havirjc 
become  evident  that  the  pontoons  could  not  be 

got   up   to   the   point   of   crossing   of    Mason- 
borouph    Sound    before    daylight,    when    the 
enemy  would  discover  the  movement,  the  at- 

tempt  was  abandoned  and  attention  turned  to 
Hoke's  right,  where  it  would  not  be  requiwd 
to  contend  with  the  difficulties  of  1>oth  land  and 

sea.     On   the  16th  Cox's  and  Ame:»*  divim* 
were  crossed  by  steamboats  to  Smithvilk,  on 
the  right  l>ank  of  the  river,  where  they  were 

joined    bv    Col.    O.    H.    Moore's    brigade,  of 
Couch's  (fivision,  and  a  batter>*,  and,  on  the  I7tk 
Cox   with   four  brigades  and   the  battery  a^ 

vanced  along  the  main  Wilmington  road,  dm- 
ing   the   Confederate  pickets   and  bivouadaflf 
near  Fort  Anderson,  with  his  right  resting  m 

the  river.     Next  morning  the  advance  was  re- 
sumed and  the  enemy  driven  within  the  wofb 

Moore's    and    Henderson's    brigades   were  ift' 
trenched  on  the  south  side  of  the  fori,  wiJt 
Cox,   with   his    other   two   brigades.   loUom 

later  by  Ames'  division,  started  around  Ortoo 
Fond,  covering  the  Confederate  right,  to  pi^ 
the  W  ilmington  road  in  rear  of  tne  foct  ̂  
distance   to  be  traveled  l>eing  about  IS  aik^ 
The  gims  of  Fort  Anderson  opened  fire  oa  ̂  
two  brigades  confronting  the  tort,  and  the  f*^ 

lioats  opened  heavily  on  the  fort,  the  mem" 
Atontauk  l>-ing  close  to  it  and  the  otben 
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filading  its  parapet.     General  Hagood,  warned 

by  his  cavalry  of  Cox's  movement  around  his right,  hastily  abandoned  Fort  Anderson  during 
the  night,  taking  with  him  six  light  guns  and 
falling   back  behind  Town   Creek,   eight  miles 
above  the  fort.     Hoke  also  retreated  from  his 
lines   opposite  Fort   Anderson   to  within   four 
miles    of    Wilmington.      By    these    movements 
Schofield   gained   possession   of    the   main   de- 

fenses of  Cape  Fear  River  and  of  Wilmington, 

with   several   pieces  of  heay>'  ordnance  and  a large    amount    of    ammunition,    and    with    but 
small   loss.     In  this  he  had  tne  assistance  of 
the  gunboats  that  moved  up  the  river  removing 
torpedoes  and  silencing  batteries  on  both  banks. 
On   the    19th   Cox   pursued   Hagood   to  Town 
Creek,   behind  which   and  near  its   mouth   he 
was   found  intrenched  and  had  destroyed  the 
only  bridge.     The  creek  was  not  fordable  and 
could  not  be  bridged.    Terry  also  advanced  on 
the  cast  side  of  the  river,  following  Hoke,  and 

found  him  in  force,  and  Ames'  division  was  re- 
crossed  to  the  east  bank  and  joined  Terry  in 
the  night.    Terry  again  advanced  on  the  morn- 

ing of  the  20th  and  after  some  sharp  skirmish- 
ing came  upon  Hoke  well  intrenched  with  artil- 

lery' in  position.    On  the  same  day  Cox  crossed 
Town   Creek  below  Hagood's  position,  by  the use  of  a  single  flat  boat  found  in  the  stream, 
which  carried  50  men  at  a  trip,  and,  by  march- 

ing    through     woods     and     swamps,     reached 

Hagood's  flank  and  rear,  attacked  and  routed 
his  brigade,  after  a  stubborn  resistance,  captur- 

ing two  guns,  three  battle-flags  and  375  prison- 
ers,   including    Colonel    Simonton,    temporarily 

commanding   the   brigade,   and   nearly   all    the 
officers.      During    the    night    Cox    rebuilt    the 
bridge  over  Town  Creek,  crossed  his  artillery 
and  the  next  morning  pushed  on  toward  Wil- 

mington without  opposition.    Terry  was  unable 
to   make    any    farther    advance,    but    occupied 

Hoke's  attention,  so  that  he  could  not  send  any part    of    his    force    to    replace    the    losses    in 

Hagood's  brigade.    On  the  21st  Cox  secured  a portion    of    the    Confederate    pontoon    bridge 
across   Brunswick  River,  which  Hoke  had  en- 

deavored   to   destroy,    put    the    16th    Kentucky 
regiment  upon  Eagle  Island  abreast  Wilmington 
and  threatened  to  cross  Cape  Fear  River  above 
the  town.     Hoke  at  once  set  fire  to  steamers, 
boats,  cotton  and  naval  stores,  and  abandoned 
the  place,  retreating  in  the  direction  of  Golds- 
boro.     General  Terry  entered  the  place  without 
opposition  early  in  the  morning  of  22  February 
and    pursued    Hoke    across    Northeast    River. 
Schofield  reports  that  he  took  51  heavy  guns, 
15  light  ones,  and  a  large  amount  of  ammuni- 

tion.    The  Union  loss  from  11  February  to  the 
capture  of   Wilmington  on  the  22d  was  about 
200  killed  and  wounded.    The  Confederate  loss 
is  not  definitely  known,  Schofield  estimates  it  at 
not    less    than    1,000,    in    killed,    wounded    and 
prisoners.      Consult    ̂ Of^cial    Records*     (Vol. 
XLVII)  ;  Cox,  <March  to  the  Sea> ;  Cox,  <Mili- 
tary  Reminiscences  of  the  Civil  War>  (Vol.  II). 

E.  A.  Carman. 

WILMINGTON  COLLEGE,  located  at 
Wilmington,  Ohio.  It  was  opened  to  students 
in  1870,  and  chartered  in  1875,  under  the 
auspices  of  the  Society  of  Friends.  It  is  open 
to  women  on  equal  terms  with  men.  The  col- 

lege organization  includes  a  preparatory  school. 
Two   full    collegiate   courses   are   offered,    the 

classical,  for  which  Greek  is  required,  leading 
to  the  degree  of  A.B.,  and  the  scientific,  leading 
to  the  degree  of  B.S. ;  a  part  of  the  work  of 
the  last  two  years  is  elective  in  both  courses. 
A  course  in  bookkeeping  is  included  in  the 
curriculum.  The  degrees  of  A.M.  or  M.S.  are 
conferred  for  graduate  work.  There  are  six 
county  scholarships  and  three  others;  and  a 
student  loan  fund.  The  campus  consists  of  12 
acres,  and  is  located  in  the  eastern  suburbs  of 
Wilmington.  The  buildings  include  the  main 

building,  the  observatory.  South  Hall  (men*s 
dcrmitory),  the  women's  dormitory,  the  gym- 

nasium and  the  Auditorium.  The  library  con- 
tains over  6,000  volumes;  the  total  productive 

funds  are  $83,00a 

WILMOT,  David,  American  jurist  and  poli- 
tician: b.  Bethany,  Pa.,  20  Jan.  1814;  d. 

Towanda,  Pa.,  16  March  1868.  He  was  ad- 
mitted to  the  bar  in  1834,  and  practised  at 

Towanda.  He  was  a  member  of  Congress  in 
1845-51 ;  was  elected  as  a  Democrat,  but  stood 
in  opposition  to  the  extension  of  slavery  into 
prospective  new  territory  of  the  United  States; 
and  in  1846  he  offered  the  famous  amendment 
known  as  the  Wilmot  Proviso  (q.v.).  He  sup- 

ported Van  Buren  in  1848  against  Cass,  the 
regular  Democratic  candidate,  and  later  joined 
the  Republicans.  In  1853-61  he  was  president- 
judge  of  the  13th  district  of  Pennsylvania,  in 
1857  was  an  unsuccessful  Republican  candidate 
for  governor  of  that  State,  sat  in  the  United 
Slate  Senate  from  1861  to  1863,  and  from  that 
time  until  his  death  served  as  judge  of  the 
United  States  Court  of  Claims. 

WILMOT,  John.  See  Rochester,  John 
Wilmot,  2d  Earl  of. 
WILMOT,  Robert  Duncan,  Canadian 

statesman:  b.  Fredericktown,  New  Brunswick, 
16  Oct.  1809;  d.  Oromocto,  New  Brunswick,  11 
Feb.  1891.  He  was  educated  in  Saint  John, 
cng:aged  for  a  time  in  shipping,  and  in  1846 
entered  Parliament,  where  he  sat  for  Saint 
John  until  1861  and  again  in  1865-67.  He  was 
mayor  of  Saint  John  in  1849,  surveyor-general 
of  New  Brunswick  and  member  of  the  execu- 

tive council  of  the  province  in  1851-54,  pro- 
vincial secretary  in  1856-57.  and  a  delegate  to  the 

colonial  conference  in  London,  in  1866-67.  He 
became  a  member  of  the  Senate  in  1865,  of  the 
Privy  Council  in  1878,  was  speaker  of  the 
Senate  in  1878-80  and  in  1880-85  was  lieutenant- 
governor  of  New  Brunswick. 
WILMOT  PROVISO,  an  amendment 

offered  in  the  United  States  Congress  by  David 
Wilmot  (q.v.),  8  Aug.  1816,  pending  the  con- 

sideration of  a  bill  placing  $2,(XX),000  at  the  dis- 
posal of  President  Polk  to  negotiate  a  peace 

with  Mexico.    The  amendment  was  as  follows: 
Provided,  that,  as  an  express  and  fundamental  condition 

to  the  acquisition  of  any  territory  from  the  republic  of 
Mexico  by  the  IJnitcd  States,  by  virtue  of  any  treaty  which 
may  be  negotiated  between  them,  and  to  tne  use  by  the 
executive  of  the  moneys  herein  appropriated,  neither  slavery 
nor  involuntary  servitude  shall  ever  exist  in  any  part  of  said 
territory,  except  for  crime,  whereof  the  party  shall  first  be 
duly  convicted. 

It  was  adopted  in  the  House,  and  was  un- 
der debate  in  the  Senate  when  the  hour  arrived 

previously  fixed  for  adjournment  cf  the  ses- 
sion. At  the  next  session  (8  Feb.  1847) 

Wilmot  again  introduced  it,  and  a  fierce  and 
angry    contest    began.     The    House    remained 
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WILSON.  Alexander,  American  ornitholo- 

^■>\:h  rai-Uy.  Sro:!;::.  ».  0  Jiii>  17'yj:  il  I'hila- 
'li  Iphia,  I'a .  Z^  An::  i>l.*  In  li:.-  l.^:h  year 
hi*  \\a>  ajipn  ritrc^'l  !>-  a  wt-avcr,  Jn!  afrcr  si\«n 

\rars  aliand'^rnd  !l:i-  lij«»in  and  adf  ji'.cd  tlu-  lir'f 
of  a  i>cddlcr.  Thnc  y  ar-  \\i  re  thii>  -pent  and 
IP  17.*^''.  having'  alnaih  iirtjiar'.d  a  vfilumc  of 

IM»rms  ff-r  piiMira!:f»n.  he  ''t'fend  hi>  nni-Iins and  solicited  mi!i>  ripiions  for  this  w  rk.  It 

wa^  pnl'lished  in  \7*^),  Iii!  had  little  >!i'"ci>': ; 
and  h«-  acain  n  turned  to  rhr  l.,om.  In  I7'^2  he 

pntihNhed  'Watty  and  Mej,'  which,  havinv:  ap- 
peared an''»n>-:non-ly.  \\a>  a-cribed  In  Hums, 

ihon^'h  ihi-  ̂ ty!i:  is  \rry  difTin-nt.  It  is  said  to 
havr  had  a  <ile  of  Ut)Sti)  copies  in  a  few 
wt-rk-.  Having  writ'rn  a  ̂ rvert-  satire  upon  a 
person  in  Tai-ley.  W  il««on  ̂ \a^  thrown  int(» 
pri-<iTi.  and  wa-^  aftirv.ard  comi>clIcd  to  l»um 

ihi-  lilnl  with  his  own  hand  at  I*ai>lcy  Cro^^. 

L'pon  )xi>  relea>c  he  came  to  this  ct>uniry,  arriv- 
ing: iit  N'cwca>tlc.  1  )el .  in  17*'4.  He  ak'ain  re- 

*iimed  his  fornii  r  tr.idi-.  h\\\  -'>cin  turned  to 
oihcHilma^iti T.  aLiin.L:  \\i  ihi>  capacity  in  several 

places  in  !'<  nn^ylvania.  While  :hn>  eni:a>s'ed  at 
Kmki-CN-inir  near  i'hiladel|)ltia.  he  l^ecame  ac- 
'luainied  with  William  I'ariram.  the  natiirali>l, 
and  AlixaniKr  l.a.'. -^mi,  an  <  n^rraver,  whcj>e 
t.i«.!i  «•  and  iii-!riii  i:o:i'.  ^limnlaird  hi**  own 

talents.  Me  had  .tlnady  nn<Iertaktn  lonvr  cx- 

cnr-^i'in-.  I'nr  inak.uk:  iirniiholoL'ical  researches, 
ami  di\Miid  ni:u'fi  time  tn  the  sindy.  whin  lie 
was  inj.ik:id.  in  l.'^Jf*.  t«i  a^^ist  in  editini;  the 

Amerci.tii  i  iliiic»n  of  Kte^'s  C yelrijK'dia,  and  now 
I'tu'an  to  prrfiari  for  the  pnY)lication  of  his 
*Am«rican  ( )rnith'i!(,^;y,  •  the  fir^i  volume  ap- 
pearim:  in  1>^IS.  anrl  the  seventh  in  ISl.V  The 
interval  had  lict-n  pa^-rd  in  exjdorinj;  different 
parts  i»f  ihr  rountry  for  the  pur])ose  of  extend- 
iiiL'  his  nT»-ervatiiins,  collectini;  specimens.  an<l 
uatchiuL'  (he  lialiiis  nf  liirds  in  tlu-ir  native 

haunts  !n  l^'l.^  the  Itierary  mate  riaU  for  the 
e'-.dirh  volnmr  of  the  'Ornitholnviy '  were  ready. 
I-u!  its  pF'-LTi  s^  was  greatly  n  r.ir<h  d  for  want 
•  ■t  prjip«  r  .i''-isf:iiM-'  I'l  riilr»r  "hi  plates  WiN^n 
w.i^.  llirrifurr,  o'  lii'ed  t<t  nnilerlake  the  \vh<»Ie 
of  thi>  ill  p.ir'iTii  !i;  him-elf.  in  additinn  li>  his 

iiilnr  •!'!'i.  ̂ ;  .irnl  :ln-^i-  nuil?i'"ari»»iis  lalmrs 
-M-.f;  r\liiii-'i  i  h:-  s!riiiL''h  and  l'r(jUL'ht  alioui 

li's  'Ii.i'li  M!  :!ii  jil.iti  -  fi-r  ilii  remainder  I'f 
\\u  '<  ir!'!'l  ■.■■■.".  ■  lii\i!-.'  !-f<n  i-i  mfilrit  (1  under 
Wi;-'-:"-  •■'.V'!  «  ■  •■  the  li  "li  r  jMe-"  o*  tin  ninth 
V'lui'.'  '  .:  ■■i!i-!i''l  ̂ \  h-  frii  I  d,  (h'Tli  OtjI. 

his  ,.  jr.ji.i'  '.  ij-  .  .1  i.\]  ■;'  li>  e\pe<lrici:-.  whu 
aNo  wi"'.i    a  mtniiiii    ■  ■    Wil-'ii  m  accompany 

:h'  last  V  luir.r.  ar-i  fiw-i  -h-  rT^h-h  F  rsr 

-  :;  ;  i-  rr.t  :j*ar>  \i»'.'.:rr.t-  -  ".x.r.:r.z  Kr'.rr-  ■  ̂v 
■r!s  Mjt  des:r:"  ed  r>  W:!.t.  tfctre  ^-u^l.^hed 

*y  •  haries  L'jc:e::  !'  ripirv  'I^Jt-.^J-  A*. 
♦  •iiii'' n  of  the  or.r.r.al  w  ,rk.  wi'-h  5-.:r.i;^ar:'  - 
*:  ntinuatior..  a::d  no:-.*  iri  ;::c  . :  V. :!?.  '.  *\ 

S:r  William  Jard:r.t.  wa*  ;u:"..5hed  in  !-*.r.'i  :: 
: ::  1  *'J2  W  i !  sf#r.  con:  :n  J c-  '  w  r: :«  p-: « tr^.  a :' ! r  r 
!e:;-. :ng  Scotland,  cne  o:  h:j  ch:c:  pr>ir:rt:orj 

*^::.2  'The  Forcstcr-r.'  a  i-r-iTr.  ̂ ^^cr-.'- .r.^  j 
pdeitrlan  lour  ic  the  Fall?  c:  N-^^ari,  ar  J 
*evtral  co!lcc:ive  editions  o:  h:a  p-  €?r."»  ha-.e 

appeared  A  I  ronze  statue  of  W:!*_r.  hi-  'tt. 
«  recttd  a:  Paisley.  Consul:  'L::^  ::"  W  :Is/.r,. 
*y  Fca*'Oi!y.  in  Spark*'  'Li^rar.  .  :"  .\rr.<rifar. 
F:io;rraphy'  nKM-36);  Br:ph:well.  I *'.r; -u>:« « 
0\erc«mc:  Scenes  in  the  Lifr  o:  A!rxa:-.di: 

Wilson'  fWy»;:  Pa:on.  'Alexander  Wi!-  r.  'h" 
Ornithil.- ifis''  n>ft3  ►  ;  *Liadin-:  Mcr.  :*  Sr:- 
tncc'   (New  York  191U) 

WILSON.  Allen  Benjamin.  American  in- 
ventor: h.  Willet,  N.  Y..  1»  Oct  13^4;  d  WockI- 

mnnt.  Conn.,  29  April  ItiJSJ!^.  He  wa*  a  ca"  :.ct 
maker  by  trade.  I'Ut  m  1^4^^  in\enteti  a  -cw-.:u 
machine  which  made  a  stitoh  at  each  mo.en-.ci.; 
of  the  shuttle.  thu>  enabling  the  upcra:or  tu 
make  an  endless  seam  at  at:y  cur\e.  and  there- 

after devoted  him>eli  to  its  improvcmtr::  l:i 
It^Sl  he  secured  a  patent  for  the  rutatm.:  hook, 

and  a  year  later  invented  (he  four -mot  ion  '.ed. 
which  was  suliSequently  adopted  m  all  machir.r* 
111  liJOO  he  entered  into  partnership  «ith 
Nathaniel  Wheeler  (q.v  I.  \iknth  whom  he  f 

tahlished,  at  Hridf^eport.  Conn.,  the  then  iar^t^: 
factory  in  the  world  for  the  manuiaciurr  c 

scwiiiR-machines.  In  1852  on  the  rei.  r^'an:/a- 
tion  of  the  firm,  he  withdrew  from  the  lusi::e** 

and  settled  in  W'aterliur>-.  where  he  enk;ai:ed  i:i 
other  enterprises.    See  Sewinu  M.\chinfji. 

WILSON,  Alpheui  Waters,  Amencan 

)  i<hop  of  the  Methodist  Episcopal  tliiiri'h. 
South:  h.  Baltimore.  Md .  3  Fcl-.  1834;  d. 

Haltimorc,  Md.,  21  Nov.  !'>10  He  was  edu- 
cated at  Colum!»ian  College,  Washin*rton.  D  I . 

was  received  into  the  Baltimore  Methodist  Con- 
ference in  1853 :  and.  on  the  organization  of 

the  IJaltimore  Conference  of  the  Methodi«t 
(  hurch.  South,  identified  himself  with  that 
b(dy.  He  became  the  secretary  of  the  t<iard 
of  missions  of  his  tliurch  in  1878.  and  was 

elected  bishop  in  1SK2.  In  1?>M  he  was  a  lec- 

turer at  Van<lerbilt  I'niverMty.  and  was  al'O 
author  of  a  look  on  mission>. 

WILSON,  Sir  Archdale.  Knglish  soldier: 
b.  I>idlinv:ton,  Nc»rfolk.  KSa^;  d  London.  9  May 
1S74.  Me  entered  the  Rental  .\rtincry  in  ISW: 
distin^juished  himself  at  the  sie>:e  of  Bhartpar. 
1825  2f).  an<l  took  part  in  the  Sikh  War,  IWMQ 
At  the  outset  <»f  the  Sepoy  revolt  in  May  1857 
he  was  thi-  earliest  otVicer  It)  encounter  ib* 
Sepo\s  ill  liaitle.  defeating;  them  on  May  JO  and 
.M.  and  succeediiif^  to  the  command  of  tlK 
force  before  Delhi  in  July,  held  his  position 
until  14  St  pteniber.  when  the  city  wa.<  takfn 
He  was  rewarded  for  his  srr\ices  with  J 

baroneNy.  wa'J  promoted  major-|rwieraI,  wad* 
lientenant-L'o\ernnr  in  the  followini;  March, 
and  took  jiart  in  the  sii-^e  and  rapture  i- 
l.urkijow.    1')   March   IS5S. 

WILSON,  Augusta  Jane  Evans,  Amrnca; 
iio\eIi't  b  (  olum' Us,  tia.  8  May  18J5;  '^ 
l'J<>>      She   was   married   to   I..    M.    Wilsor    ■ 
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Mol)ile  in  1868.  She  conducted  a  southern 
soldiers  hospital  during  the  Civil  War.  Her 
writings  include  ̂ Inez,  a  Tale  of  the  Alamo' 
(1856)  ;  <Bculah,^  the  most  popular  of  her 
novels  (1859) ;  <Macaria>  (1864)  ;  <St.  Elmo/ 
parodied  by  Webb  in  ̂ St.  Twermo>  (1866); 
<Vashti>  (1869);  <Infelice>  (1875);  ̂ At  the 
Mercy  of  Tiberius^  (1887);  ̂ A  Speckled 
Bird>  (1902);  <Devota>  (1907).  The  earlier 
books  had  a  great  popularity.  They  attempted 
to  be  massive,  but  contained  no  permanent 
elements,  though  attaining  at  times  some  power 
of  expression.  The  later  volumes,  written  in 
the  same  manner,  did  not  obtain  wide  recogni- 
tion. 

WILSON,  Sir  Charles  Rivers,  English 
financier:  b.  London,  1831;  d.  1916.  He  was 
graduated  from  Oxford  in  1851,  became  a 
treasury  clerk  in  1856,  was  private  secretary  to 
Disraeli  1867-68,  and  comptroller-general  of 
the  National  Debt  Office  1874-94.  He  became 
one  of  the  British  administrators  of  the  Suez 
Canal  in  1876,  and  was  finance  minister  to  the 
khedive  of  Egypt  1877-79.  He  removed  to 
Canada  and  was  president  of  the  Grand  Trunk 
Railway  for  20  years. 

WILSON,  Sir  Daniel,  Canadian  archaeolo- 
gist: b.  Edinburgh,  5  Jan.  1816;  d.  Toronto, 

Ontairo,  7  Aug.  1892.  He  was  educated  at 
Edinburgh  University,  and  on  leaving  college 
entered  with  earnestness  into  antiquarian  pur- 

suits, and  published  in  1847  ̂ Memorials  of 
Edinburgh  in  the  Olden  Time.^  It  was  fol- 

lowed by  < Oliver  Cromwell  and  the  Protec- 
torate^ (1848)  and  ̂ The  Archaeology  and  Pre- 
historic Annals  of  Scotland'  (1851).  At  this 

time  he  was  secretary  of  the  Scottish  Society 
of  Antiquaries,  but  in  1853  was  called  to  fill 
the  chair  of  history  and  English  literature  in 
the  University  of  Toronto.  While  resident  in 
Canada  he  published  <  Prehistoric  Man>  (1862; 
revised  18/6) ;  ̂ Chatterton,  a  Biographical 
Study>  (1869);  ̂ Caliban,  the  Missing  Link> 
(1873);  <Spring  Wild-Flowers >  (1875),  a  vol- 

ume of  poems;  ̂ Reminiscences  of  Old  Ed- 
inburgh>  (1878);  <  Anthropology  >  (1885); 
<The  Right  Hand:  Left-handedncss>  (1891). 
In  1881  he  became  president  of  Toronto  Uni- 

versity, a  position  which  he  held  until  his 
death.  In  recognition  of  his  services  to  edu- 

cation and  literature  he  was  knighted  in  1888. 
WILSON,  Edmund  Beecher,  American 

zoologist:  b.  Geneva,  III,  19  Oct.  1856.  He  was 
graduated  at  Yale  University  in  1878  and  re- 

ceived the  degree  of  Ph.D.  at  Johns  Hopkins 
University  in  1881.  He  was  professor  of 
biology  at  Bryn  Mawr  in  1885-91 ;  and  was  af- 

terward connected  with  the  faculty  at  Colum- 
bia University,  where  since  1897  he  has  been 

professor  of  zoology.  He  was  president  of  the 
American  Society  of  Naturalists  in  1900  and 
of  the  American  Association  for  the  Advance- 

ment of  Science  in  1913.  His  works  include 

*The  Embryology  of  the  Earthworm>  (1889); 
^Amphioxus  and  the  Mosaic  Theory  of  De- 

velopment* (1893)  ;  ̂ Thc  Cell  in  Development 
and  in  Inheritance*    (1896;  2d  ed.,  1915). 
WILSON,  Edward  A.,  English  physician 

and  explorer:  b.  1872;  d.  Antarctic  regions,  29 
March  1912.  He  was  graduated  at  Cheltenham 
College  and  at  Caius  College,  Cambridge.  He 
was  diief  of  the  scientific  staff  of  Capt,  R.  F. 

Scott's  last  expedition  to  the  Antarctic  in  1911- 
12.  He  was  one  of  the  five  members  of  the  ex- 

pedition to  reach  the  South  Pole  and  perished 
with  the  other  two  remaining  members  of  the 
party  on  the  return  trip  from  the  pole.  Con- 

sult ^Scott's  Last  Expedition*  (New  York 1913). 

WILSON,  Florence,  commonly  known  by 
the  Latinized  form  of  his  name,  *Florentius 
VoLUSENUS,  Scotch  theologian:  b.  near  Elgin, 
about  1500;  d.  Viennc,  Dauphiny,  France,  1547. 

He  was  educated  at  King's  College,  Aberdeen, became  a  member  of  the  household  of  the 
learned  Cardinal  du  Bellay,  archbishop  of  Paris, 
and  was  appointed  by  Cardinal  Sadolet  master 
of  the  pubUc  school  of  Carpentras.  Here  he 
wrote  his  famous  dialogue  <The  Tranquillity 
of  Mind*  (1543),  much  prized  for  its  classical 
erudition  and  the  beauty  of  its  Latin  style. 

WILSON,  Floyd  Baker,  American  lawyer 
and  author :  b.  WatervHet,  N.  Y.,  23  June  IMS. 
He  was  graduated  from  the  University  of 
Michigan  in  1871,  and  from  the  Cleveland  Law 
College  (now  Adelbert  University)  in  1873. 
Admitted  to  the  bar  in  1873,  he  practised  in 
Cleveland  until  1880,  and  since  the  y^ar  last 
named  in  New  York,  making  a  specialty  of 

corporation  law.  He  is  the  author  of  ̂ Uphill.* 
a  novel  (1880) ;  <  Paths  to  Power >  (1901),  and 
has  translated  ^La  Coja  y  el  Encogidio^ 
(1901). 
WILSON,  Francis,  American  actor:  b. 

Philadelphia,  Pa.,  7  Feb.  1854.  He  made  his 
first  appearance  on  the  stage  in  a  minstrel 
company,  his  debut  in  regular  comedy  occurring 
at  the  Chestnut  Street  Theatre,  Philadelphia, 
in  1877.  He  played  in  various  parts  with  much 
success,  and  made  his  initial  appearance  in 
comic  opera  as  Sir  Joseph  Porter  in  ̂ Pina- 

fore.^ He  later  became  leading  comedian  in 
different  New  York  theatres,  and  afterward 
organized  his  own  company,  himself  playing 
the  leading  comedy  roles.  He  published  ̂ The 
Eugene  Field  I  Knew^ ;  ̂Recollections  of  a 
Player, >  and  <  Going  on  the  Stage ^ ;  ̂Joseph 
Jefferson^  (1906)  ;  also  the  dramas  ̂ The  Magic 
Ring> ;  <The  Bachelor  Baby> ;  <The  Spiritual- 

ist^ ;  <The  Dancing  Master.^ 
WILSON,  George,  Scottish  chemist,  brother 

of  Sir  Daniel  Wilson  (q.v.)  :  b.  Edinburgh,  21 
Feb.  1818;  d.  22  Nov.  1859.  He  was  educated 
at  the  Edinburgh  University,  became  a  popular 
lecturer  on  chemistry,  and  in  1855  was  ap- 

pointed professor  of  technology  in  Edinburgh 
University.  Among  his  scientific  works  were 
<Text-book  of  Chcmistry>  (1850);  <Re- 
searches  in  Color-blindness  >  (1855),  and  ̂ The 
Five  Gateways  of  Knowledge^  (1856),  a  de- 

lightful h>'mn  or  prose-poem  of  science. 
WILSON,  George  Grafton,  American  edu- 

cator and  authority  on  international  law:  b. 
Plainfi eld.  Conn.,  29  March  1863.  He  was  grad- 

uated at  Brown  University  in  1886  and  took  the 
degree  of  Ph.D.  there  in  1889,  later  studying 
at  the  universities  of  Heidelberg,  Berlin,  Paris 
and  Oxford.  He  was  professor  of  social  and 
poHtical  economy  at  Brown  University  in  1894- 
1910;  and  since  1910  has  been  professor  of 
international  law  at  Harvard  University.  He 
has  also  been  lecturer  on  international  law  at 
the  United  States  Naval  War  College  since 
1900;   and  in   1912-13  he  was   exchange  pro- 
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fi'ssor  tf>  France.  Since  1W7  he  has  been  one 
of  the  tjoanl  of  editors  of  the  Afftcruan  Journal 

of  International  Laze.  He  has  published  'Town 
and  City  (iovernmeni  in  Providence*  (1889); 
•InsurKcncN'*  (1900);  'Submarine  Telegraph 
Cables  in  Their  International  Relations '(1901)  ; 
'International  Law  Situations*  (15  vols.,  1902- 
16);  international  Law*  (1910);  *  The  Hague 
Arl)itralii,n  Cases*    (1915). 

WILSON,  Gilbert  Lord,  American  clergy- 
man and  author:  b.  Centre  l*oini,  Iowa,  4 

March  1856.  He  was  educated  at  Cornell  Col- 
lege and  Taylor  University.  He  is  a  mcml»cr 

of  various  national  and  international  societies 
of  leaniiiiKS  among  them  being  the  American 
Association  of  Writers,  the  Society  of  Eco- 

nomic Kndoavor  and  Research,  and  the  National 
(ieograpic  Society;  he  was  one  of  the  speakers 
in  the  "Hall  of  Congress**  at  the  Saint  Louis 
Kxjwsition.  After  collecting  a  record  of 
eclipses  coving  over  3,0(.K)  years,  restoring  the 
ancient  five-day,  seven-day,  ei^ht-day,  nine-day 
and  l()-day  week  calendars  of  all  nations,  and 
reading  the  Scriptures  in  eight  different  lan- 

guages, he  wrote  a  work  on  the  astronomy  of 
the  Bible,  'Christ  in  Chronology  and  Science  of 
the  Sabbath.'  He  claimed  that  the  Sunday 
Siventh  Day  had  l)een  lost,  under  the  10-day 
week  of  Kgypt,  and  restored  in  Moses;  lost 
ag;iin,  under  the  ei^ht-day  week  of  Rome,  and 
restored  in  Christ,  one  "like  unto  Moses.**  He 
has  published  many  writings  on  the  Hible  and 
science,  and  also  on  a  federation  "Creed  of 
Christendom.** 

WILSON.  Harry  Leon,  American  novelist: 
b.  Oregon,  111..  1  May  1S()7.  He  has  edited 
Puck  from  189f),  and  is  the  author  of  *Zig 
Zag  Tales*  (1S96);  'The  Spenders'  (1902); 
•The  Lions  of  the  Lord*  (1W2);  <Ewing*s 
Ladv*  (1^X)7);  'Hunker  Bean*  (1912);  Rug- 

bies' of  Red  (iap*  (1015);  'Ma  PettengilP (191*>).  In  collaboration  with  Booth  Tarking- 
ton  (q.v.)  he  wrote  'The  Man  from  Home* 
(I'XW),  which  passed  several  editions  and  was 
dramatized. 

WILSON,  Henry,  American  statesman:  b. 
Farmington,  N.  IL,  10  Feb.  1812;  d.  Washing- 

ton. 22  Nov.  1875.  His  name  was  originally 
Jeremiah  Jone>  Colbaith,  legally  changed  to 
Henry  \Vil>on  on  his  reaching  manhood.  He 
was  a  farm  apprentice  in  his  native  town  till 
the  age  of  21,  wht-n  he  moved  to  Natick  and 
learned  the  shoemaker's  trade.  After  two 
\cars*  work  at  this  business  he  had  accumu- 

lated a  small  simi  of  money,  which  enabled  him 
t<»  attend  the  academies  at  Stafford,  Wolfs- 
borough  and  Conrord.  But  the  loss  of  some 
of  his  money  forced  him  to  cut  short  his 
plan  for  an  education,  and  he  returned  to  his 
work  at  Natick  in  1838,  and  finally  built  up  a 
prosperous  shoe  factory.  In  1840  he  took  an 
active  part  in  the  presidential  campaign  in  be- 

half of  the  Whij:  party,  and  in  the  same  j'ear was  elected  to  the  lower  house  of  the 

Massaohusttts  IrgiMature;  was  re-elected  to  the 
State  senate.  At  this  lime  he  l»ecame  known 
as  an  active  opponent  of  sla\t.Ty  and  in  1845 
was  ^elected  with  J.  Ci.  Whittier  (QV.)  to  pre- 

sent to  Coimn-ss  tile  anti -slavery  petition  from 
Massachusetts  ai^ainM  the  annexation  of  Texas. 
In  IS4S  h(  witb<lrew  fmm  the  Whig  party  be- 
vausf  of  its  rej«itioii  «f  anti-sla\ci y  ir-o'iitioiis, 

and  took  a  prominent  part  in  orKanizinir  the 
Free  Soil  party,  purchasing  and  editing  the 
Boston  Republican  in  the  interests  of  that  party. 
In  1850  and  1851  he  was  elected  to  the  State 
senate,  and  was  president  of  that  body  durinic 
Itoth  terms.  In  1852  he  was  president  of  the 
Free  Soil  National  Convention,  and  chairman 
of  the  national  committee;  and  in  1833  was  a 
meml>er  of  the  Massachusetts  Constitutional 
Convention.  In  1855  he  was  elected  to  the 

Ignited  States  Senate,  and  shortly  after  taking 
his  seat  made  a  speech  advoiating  the  repeal 
of  the  fugitive  slave  law  and  the  abolition  of 
slavery  in  the  District  of  Columbia  and  in  the 
Territories.  For  a  time  in  1855  he  was  asso- 

ciated with  the  American  party;  Imt  on  it9 
adoption  of  a  pro-slavery  platform  he  with- 

drew from  it  and  took  an  active  share  in  or* 
ganizing  the  Republican  party  on  the  basis  of 
opposition  to  the  extension  of  slavery.  In  185b 
he  denounced  the  assault  of  Brooks  on  Sumner. 
and  was  challenged  to  a  duel  by  Brooks: 
though  he  refused  the  challenge,  he  stated 
that  he  believed  in  his  right  to  defend  him- 

self if  attacked.  During  the  years  of  1856-dO 
he  took  part  in  all  important  delates  in  the 
Senate;  and  his  speech  in  defense  of  free 
labor,  in  reply  to  Senator  Hammond  of  South 
C  arolina,  was  widely  circulated  in  the  Northern 
Slates.  In  January  1859  he  was  re-elected  to 
the  Senate  by  an  almost  unanimous  \'Ote  of 
the  Massachusetts  legislature;  and  on  the  as- 

sembling of  the  Senate  in  1861,  was  made 
chairman  of  the  committee  on  military  affairs. 
a  post  which  the  Civil  War  rendered  one  of 
Kreat  lal)or  and  responsibility.  In  this  capacity 
he  introduced  and  carried  through  Congress 
during  the  extra  session  of  1861,  the  acts  to 
authorize  the  employment  of  500,000  volun- 

teers, to  increase  the  regular  army,  and  to 
reorganize  the  military  system.  In  1865  he 
was  a  third  time  elected  to  the  Senate,  and 
took  a  prominent  part  in  all  the  reconstmctioB 
measures,  favoring  the  granting  of  full  d\il 
and  political  rights  to  the  negroes,  bat  also 
desiring  a  liberal  treatment  of  the  Sontfaera 
whites.  In  1871  he  was  re-elected  to  the  Sen- 

ate lut  resigned  in  the  next  year  when  elected 
to  the  vice-presidency  of  the  United  States  oo 
the  Republican  ticket.  In  1873  he  suffered  a 
stroke  of  paralysis  from  which  he  never  fully 
recovered.  At  the  time  of  his  death  he  was 

engaged  in  writing  the  last  volume  of  his  *  His- 
tory of  the  Rise  and  Fall  of  the  Slave  Power 

in  America^  (1873-75)  which  he  left  par^aOy 
complete.  He  also  wrote  *  History  of  the  Aun- 
Slavery  Measures  of  the  37th  and  38th  UnOcd 

States  Congresses'  (1863) ;  ̂Ikfilitary  Measures 
of  the  United  States  Congress*  (1866);  •Test- 
monies  of  American  Statesmen  and  Jurists  to 
the  Truths  of  Christianity*  (1867);  ̂ Htftor 
of  the  Reconstruction  Measures  of  llie  Jw 

and  40th  Compresses  186S-68>  (1866).  Cmh 
suit  Rtissoll  and  Xason,  *Life  and  Public  Sen- 

iles nf  HenrA-  \Vilson>  (1872);  Stowe,  'Mcaof 

Our  Time«i''(1868). 
WILSON,  Henry  Brittow.  EngUsh  Aw^ 

can  clerg>man:  b.  London,  1803;  d  Lee,  Kept. 

10  Aug.  1888  He  was  educated  at  Oxford,  lool" (■rdrrs  in  the  CTiurch  of  England  and  was  o« 
of  the  four  Oxford  tutors  who  in  1841  seiit  > 
I  rotest  t'  the  e ''tor  of  Tracts  for  the  Fi*'* 
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He  later  became  professor  of  Anglo-Saxon  at 
Oxford,  in  1851  vicar  of  Great  Staughton,  Hunt- 

ingdonshire, and  was  one  of  the  seven  clerical 
authors  of  the  famous  volume  of  *  Essays  and 
Reviews*  (1860);  his  contribution  being  <The 
\aiional  Church.*  He  was  tried  for  heresy 
before  the  Court  of  Arches  but  his  sentence 

of  a  year's  suspension  from  his  benefice  was 
reversed  by  the  Privy  Council.  He  was  also 
the  author  of  *The  Communion  of  Saints:  An 
Attempt  to  Illustrate  the  Principles  of  Church 
Union*  (1851),  the  Bampton  lecture  contributed 
to  < Oxford  Essays,* 

WILSON,  Sir  Henry  Hughes,  English 
general :  b.  1864.  Early  in  November  1917  the 
Allied  premiers  held  a  conference  at  Rapallo, 
Italy,  to  discuss  the  Italian  military  crisis.  It 
was  decided  to  create  a  supreme  political  council 
of  the  Allies  for  the  whole  of  the  western  front. 
This  council  was  to  be  assisted  by  a  military 
committee  composed  of  three  generals.  France 
was  represented  by  General  Foch  (q.v.)  ;  Italy 
by  General  Cadorna  (q.v.)  ;  and  Great  Britain 
by  General  Wilson.  The  last-named  entered 
ihe  army  at  20  and  served  in  the  Burmese  War 
1885-87,  was  wounded  and  returned  for  an- 

other two  years,  winning  a  medal  and  promo- 
tion. He  became  a  member  of  the  Staff  Col- 

lege at  Camberley  in  1892  and  in  1894  staff 
captain  of  the  intelligence  division.  .He  served 
in  the  South  African  War  and  later  was  di- 

rector of  military  operations  at  the  War  Office. 
He  accompanied  the  British  Expeditionary 
Force  to  France  as  subchief  of  the  general  staff 
in  August  1914  and  was  specially  mentioned 
by  Sir  John  French  for  his  services  during  the 
retreat  from  Mons. 

WILSON,  Henry  Lane,  American  Ambas- 
sador: b.  Crawfordsville,  Ind.,  3  Nov.  1857.  He 

v.as  graduated  at  Wabash  College  in  1879.  He 
edited  the  Lafayette  (Ind.)  Journal  in  1882- 
85 ;  and  in  188S-96  he  was  engaged  in  law  prac- 

tice and  in  banking  at  Spokane,  Wash.  He  was 
appointed  Minister  to  Chile  by  President 
McKinley  in  1897,  serving  until  1905.  He  was 
Minister  to  Belgium  in  1905-10;  and  Ambassa- 

dor to  Mexico  in  1910-13.  He  was  in  office  at 
the  close  of  the  Diaz  presidency  and  during  the 
Madcro  administration.  He  opposed  President 

Wilson's  policy  of  refusing  to  recognize  Huerta 
and  eventually  tendered  his  resignation,  which 
was  announced  by  the  State  Department  4  Aug. 
1913  to  take  effect  14  October.  He  was  special 
Ambassador  to  Belgium  for  the  coronation  of 
King  Albert. 

WILSON,  Horace  Hayman,  English  Ori- 
entalist: b.  London,  26  Sept.  1786;  d.  there,  8 

May  1860.  Educated  for  the  medical  profes- 
sion, in  1808  he  went  to  Bengal  as  assistant 

surgeon  in  the  service  of  the  East  India  Com- 
pany, but  soon  obtained  an  office  in  the  Cal- 
cutta mint,  where  he  became  associated  with 

John  Leyden.  His  leisure  was  devoted  to  the 
study  of  Sanskrit  and  so  soon  did  he  become 
known  as  an  able  Sanskrit  scholar  that  in  1812 
he  was  elected  secretary  of  the  Asiatic  Society 
of  Bengal.  He  acted  for  many  years  as  secre- 

tary of  the  committee  of  public  education,  and 
his  exertions  contributed  to  revive  the  interest 
of  the  Hindus  in  their  own  literature  as  well 
as  .to  create  among  them  an  interest  in  the 
science  and  literature  of  Europe.  He  remained 
in  India  till  his  election  in  1832  to  the  Boden 

professorship  of  Sanskrit  at  Oxford  University, 
and  in  1836  he  was  appointed  librarian  of  the 
East  India  Company  and  elected  Fellow  of  the 

Royal  Society.  Among  his  numerous  publica- 
tions are  ̂ Tne  Meghaduta,  or  Cloud  Messen- 
ger,^ a  Sanskrit  poem,  with  an  English  trans- 

lation, notes,  etc.  (1813) ;  *  Sanskrit-English 
Dictionary*  (1819^-40)  ;  <  Select  Specimens  of 
the  Theatre  of  the  Hindus*  (2  vols.,  1826-27; 
3d  ed.,  1871)  ;  <The  Vishnupurana  —  A  System 
of  Hindu  Mj^tholognr  and  Tradition,*  translated from  the  original  Sanskrit  and  illustrated  by 

rotes  (1840;  new  ed.,  1864-77) ;  ̂ Grammar  of 
the  Sanskrit  Language  for  the  Use  of  Early 
Students*  (1841);  ̂ History  of  British  India 
from  1805  to  1835  >  (1844-48);  <Rig-Veda-San- 
hita,*  translated  from  the  original  Sanskrit 
(1850-58),  the  last  volumes  bein^  prepared  by 
Cowell  and  Webster,  after  Wilson's  death; 
*  Glossary  of  Judicial  and  Revenue  Terms,  from 
Arabic,  Persian,  Hindustani,  etc.*   (1855). 

WILSON,  James,  American  jurist:  b.  near 
Saint  Andrews,  Scotland,  1742;  d.  Edenton, 
N.  C,  28  Aug.  1798.  Educated  at  the  univer- 

sities of  Saint  Andrews,  Glasgow  and  Edin- 
burgh, he  came  to  New  York  in  1763  but  re- 
moved to  Philadelphia  in  1766.  After  tutoring 

in  what  is  now  the  University  of  Pennsylvania 
he  studied  law  and  was  admitted  to  the  bar  in 
1767.  He  sat  in  the  Pennsylvania  provincial 
convention  in  1775  and  in  the  Continental  Con- 

gress 1775-77,  1782-83  and  in  1785-87,  and  was  a 
signer  of  the  Declaration  of  Independence.  He 
served  as  delegate  in  the  Constitutional  Con- 

vention of  1787,  taking  a  prominent  part  in  the 
debates  and  later  helping  to  secure  the  ratifica- 

tion of  the  Federal  Constitution  by  Pennsyl- 
vania (1790).  His  speeches  in  these  conventions 

have  been  highly  commended  for  their  profound 
comprehension  of  constitutional  theory.  In 
September  1789  he  was  appointed  an  associate 
justice  of  the  United  States  Supreme  Court 
and  in  1790  became  professor  of  law  in  the 

University  of  Pennsylvania.  His  writings  in- 
clude such  important  pamphlets  as  *  Considera- 
tions on  the  Nature  and  Extent  of  the  Legis- 
lative Authority  of  the  British  Government* 

(1774);  *  Address  to  the  Citizens  of  Philadel- 
phia* (1784).  Consult  his  ̂ Works,*  edited  by 

his  son,  Bird  Wilson  (3  vols.,  Philadelphia 
1803-04),  and  James  D.  Andrews  (Chicago 
1896)  ;  consult  also  Alexander,  L.  H.,  editor, 
^James  Wilson*  (Philadelphia  1908);  Harlan, 
Justice  J.  M.,  *  James  Wilson  and  the  Formation 
of  the  Constitution*  (in  American  Law  Review, 
Vol.  XXXIV);  Konkle,  B.  A.,  et  al.,  «The 
James  Wilson  Memorial**  (in  American  Law 
Register,  Vol.  LV,  1907). 

WILSON,  James,  American  globe  maker: 
b.  Londonderry,  N.  H.,  1763;  d.  Bradford,  Vt, 
26  March  1855.  Up  to  the  age  of  33  he  was  a 
farmer  in  his  native  place,  at  the  same  time 
reading  and  studying  geography  and  astronomy. 
In  1796  he  moved  to  Bradford,  Vt.,  where  he 
began  experimenting  with  balls  turned  from 
blocks  of  wood  and  covered  with  paper.  This 
rude  beginning  was  followed  by  a  much  better 
method.  The  solid  balls  were  thickly  covered 
with  layers  of  paper  firmlv  pasted  together  and 
this  shell  was  then  divided  into  hemispheres, 
which  being  removed  were  again  united  and 
finished  with  due  regard  to  lightness,  strength 
and  smoothness.    He  procured  copper  plates  of 
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siitVioinu  si/c  for  his  13-inch  rIoIk'S,  protracted 
his  maps  on  them  in  sections,  tapering  as  the 
decrees  of  lonpiittidc  do  from  the  ecpiator  to  the 
poles  and  engraved  them  with  such  admirable 
accuracy  of  desi^jn.  that  when  cut  apart  an«l 
duly  pasted  on  his  spheres  the  edges  with  their 
lines  and  even  the  difTereiit  parts  of  the  finest 
letters  would  perfectly  coincide  and  make  one 
surface,  truly  representinjj  the  earth  or  celestial 
constellations.  He  pnhlii^ed  his  first  globes^  in 
1814.  When  past  80  he  constructed  a  machine 
which  illustrated  the  daily  and  yearly  revolu- 

tions of  the  earth;  the  cause  of  the  successive 

seasons:  and  the  sun's  place  for  every  day  of 
the  vear,  in  the  ecliptic.  These  movements  were 
protUiced  by  turning  a  crank,  which  caused  the 
earth  to  revolve  alxnit  the  sun  in  the  plane  ()f 
the  ecliptic,  always  retaining;  its  true  relative 
position.  For  want  of  a  more  definite  name  the 
machine  was  called  Wilson's  Planetarium.  The 
lar^e  copper  plate,  on  which  are  printed  the 
motiths  of  the  year,  with  their  days  and  the 
correspondinin:  sijnis  of  the  zodiac  with  their 
degrees,  was  engraved  by  Wilstm  after  he  was 
83  years  of  age. 

WILSON,  James,  American  politician:  b. 
Ayreshire,  Scotland,  16  Aug.  1H35.  He  came 
with  his  parents  to  the  United  States  in  1851. 
and  settled  in  Iowa  in  1855.  He  was  educaletl 
at  Iowa  College,  engaged  in  farming  in  1S^)1 
and  in  that  year  was  elected  to  the  State  legis- 

lature, where  he  served  for  three  terms,  acting 
as  speaker  for  the  last  term.  He  was  a  member 

of  Congress  in  1873-77,  State  railway  commis- 
sioner m  1877-83.  and  in  1883-85  was  again  a 

member  of  Congress.  He  was  a  regent  of  the 
State  University  in  187a-74  and  in  1800-07  was 
director  of  the  agricultural  experiment  station 
and  professor  of  agriculture  at  the  Iowa  Agri- 

cultural College,  Ames,  Iowa.  He  was  ap- 
Dointed  Secretarv  of  Agriculture  by  President 
McKinlev  in  I8*>l7,  was  nappointed  m  1901  and 
retained  in  olVice  by  lK>th  1  ri-sidcnl  Roosevelt 
and  President  Taft,  serving  fur  a  period  of  16 
years.  During  this  time  the  Department  of 
Agriculture  developed  rapi<lly;  forest  reserves 
were  made;  experiment  stations  wrre  estab- 

lished; and  farm  demonstration  work  carried  on 
on  a  naiional  vcale.  Consult  *Year  Hook  of  the 
Departmi-nt  of  Agriculture  for  1912^  (Wash- 

ington 1013). 
WILSON,  James  F.,  American  politician: 

b.  Newark.  Ohio.  19  Oct.  1828;  d.  Fairfield. 

Iowa,  22  April  18^)5.  He  studied  law,  settled  at 
Kail  field,  It>\\a.  in  1853,  was  elected  to  the  cnn- 
veniion  for  a  revision  of  the  State  Cf>nstitution 

in  1856.  sat  in  Wnh  hou>es  of  the  State  le^is- 
lalurt"  and  was  president  of  the  senate  in  W)l. 
From  1S^>I  to  18(i*)  he  was  a  member  of  Con- 

gress, where  he  was  chairman  of  the  judiciary 
e4mimittee  and  one  of  the  inanagers  of  the  im- 
praehment  of  Andrew  |(»hnson.  In  1883  he  was 
flerird  to  the  Ignited  States  Senate  and  in  188*) 
le-eleeted.  He  was  made  a  commissioner  tor 
the  Pari  fie  Railway. 

WILSON,  James  Grant.  American  author: 
b  Kdinlnr^.:h.  Scotland.  2:^  April  1832;  d.  1914 
H«-  \\a*»  brnnKht  to  America  in  infancy  by  hi'i 
fathrr,  William  Wii.son  (q.v. ).  strved  in  the 
Uniiiti  arnu  during:  the  Civil  War  and  reached 

the  rank  ..i"  IirikjiKli*  i  kirnrral.  AfliT  the  war  he 
settled  if]  \r\\  York  and  in  1><S5  biranu  pre-^ideiu 

of  the  N(\v  ̂ 'ork  ( i',  lu  ;>Ioi;ii-al  and  Hio^r^ipliii  ai 

Society.    Among  his  numerous  m]h|ication<>  urr 
' Hiographical    Sketches    of    Illinois    (>f*ucr^' 
(W)2-ft3);   *Love  in  Letters,  Illustrated  in  'ht 
Correspondence  of   F.minent   Persons*    (lSfi7). 
•Life  of  Fitz-Creene  Halleck*  (\S(fi)  :  «Sketchc- 
of    Illustrious    Soldiers*    ('1874);    •Potts    an.! 
Poetr>'  of  Scotland*    (187o);   ̂ Centennial   Ht» 
torv  of  the  Diocese  of  New  York,  177>  I8SF 

(1886);    <Hr>ant    and    His    Friends'     (l.*^it 
*  Commodore  Isaac  Hull  and  the  Frigate  Cmi 

stitution*     (1880);     'Life    of    (General    C'iranr 
(18<)7);  <Thc  Presidents  of  the  Tniicd  Statr.' 
(1901);     ̂ Thackeray    in    the    Ignited    Sta*r* ' 
(2  vols.,  1004).     He  was  the  editor  (with  J"h" 

Fiske)  of  ̂ Appleton's  Cvrlop^dia  of  AmiT-i- r 
niography*   (6  vols..  1R87->V);  Vol.  VII.  innO). 
and  alone,  of  < Memorial  Histor\-  of  the  City  of 
New  York*  (1802-93). 

WILSON,  James  Harrison.  American  -ti- 
dier: b.  Shawneetown,  111.,  2  Srpi    1837      H- 

was  gra<luatcd   from  West  Point  in    18^A),  wa« 
promoted    lieutenant    in    1861    and    was    rhir: 
topogniphical  engineer  on   the   Port    Ko>al   ex- 

pedition.    He   was   brevetted    major    11    April 
1862    for   conduct    at    Fort    Pulaski.    Cia.   aiii'. 
snbsi'({iK-ntly  was  aide-de-camp  t«»  Cacneral  Mc- 
Clellau,  participating  in  the  battle.^  of  Aniutair 
and  South  Mountain.     In  the  campaign  akiainH* 
Richmond  and  in  the  opiTations  against  (liat- 
tanooga  and  Knoxville  he  was  assistant  engineer 
an<l  inspeclor-general  of  the  Army  of  Tennc^^ec 
and  in  18(>3  was  made  brigadier-general  of  v<^>l- 
unteers  and  brevet  lieutenant-colonel  of  rei:ular« 

for  gallantry  at  Chattan(H>ga.    He  v^as  brevt  tir<'. 
colonel  for  conduct  at  the  liattle  of  the  Wilder- 

ness and  was  engaged  in  the  siege  of   Peters 
burg  and  in  the  Shenandoah  campaign.    In  Sep- 

tember 18()4  he  wa^  transferred  to  the  comin.ir  ■! 

of  the  cavalry  of  the  Mississippi  Division,  ivrtk 
part  in  General  Thomas'  camp^ugn  in  Tcnni>scr 
and  was  conspicuous  at  the  battles  of  Franklir 
and  Nashville.     In  March  ]8()5  he  made  a  rai>! 
into    Alabama    and    Georgia    and    in    2S    da>^ 
captured    Selma,    Montgomery,    Colnml>u«    axiti 
Macon,  taking  6320  prisoners,  among  uhum  wa« 
lefTerson   Davis,     lie   received  brevet    rank  z^ 

brigadier-  and  major-general  and  in   I8ti6  ua^ 
mustered  out  of  the  v<ilunleer  service      He  ua« 
appointed  lieutenant-colonel  in  the  regular  ann> 
in  that  year,  but  resigiie<l  in  1870  and  was  ?»ul>«c- 
fiuently  engaged  in  railroad  engim-ering  until  the 
outbreak  of  the  Spanish- American  war  when  h'' 
was  appointed  major-general  uf  volunteer ?»  xnd 
was  assigned  to  command  a  divi>ion  in  Pon-i 
Kiro.     In   l'>00  be  joined  thr  China  rtlief  ex- 

pedition and  was  etimniander  ot   the  American 
forces  in  Peking.    He  was  retind  with  the  rank 

ol  brigadier-general  of  the  L'nited  Statc»  am> 

in    1*X)1.     In    1'^   he   rep  !;e  sen  ted   the    I'nitfil Statis  army  at  the  eontnaiion  of  Kdward  VH 

He  has  published  M.ife  of  Andrew  .\lexandcr' 
(18^»8)  ;  *Life  of  General  Grant*  (with  Chark> 

A.   Dana.   1868);    '('hina-    TraveU  and  Info- 
ti^ations  in  the   Middle   Kingdom*    (l£X7:  ncn 
ed.  18<H));  M.ife  of  Charles  A.  Pana'   (1907). 
♦Inder  the  (^Id  Flai:'    (1«)12j 

WILSON,   Jeremiah    Morrow,   Amefictf 

jurist  :  b.  Wan  en  C'4)nntv,  Ohio,  25  Nuv.  \^' 
.1  \\a-bin^:tun.  P  C.  U  Sept.  1901.  Hf  rt 
riivtd  .ill  .hailemic  education;  wa>  judge  of  tb* 

Ci'iiit  .'I  (*timin4in  Pleas  of  Fayette  CiHint^. 
hiJ  .  l.s<4V(»5:  indue  of  the  Circuit  Court  lft> 
n  .in<l  ni(  nilu  r  of  Congreb>  in  1871-75.    Afiw 
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retiring  from  Congress  he  took  up  the  practice 
of  law  in  Washington,  D.  C.,  and  during  his 
professional  career  in  that  city  was  connected 
with  numerous  famous  cases.  Besides  having 
acted  as  attorney  for  the  Union  Pacific  Railroad 
and  the  Mormon  Church,  he  was  counsel  in  the 
court-martial  of  General  Swain  and  was  con- 

nected with  the  ̂ Alabama  Claims'^  and  the 
French  ̂ Spoliation''^  cases;  etc. 

WILSON,  John,  American  colonial  clergy- 
man: b.  Windsor,  England,  1588;  d.  Boston, 

Mass.,  7  Aug.  1667.  He  was  educated  at  King's College,  Cambridge,  in  1606;  was  made  Fellow 
there;  studied  law,  but  took  orders;  was  min- 

ister of  Sudbury,  Suffolk;  and  having  fre- 
quently been  suspended  as  a  Puritan,  embarked 

with  John  Winthrop  for  America  in  1630  and 
landed  at  Salem,  Mass.  At  Charlcstown  he 
organized  what  afterward  became  the  First 
Church  of  Boston,  of  which  he  was  ordained 
pastor  in  1632.  He  visited  England  in  1634, 
returning  the  following  year  with  his  wife  and 
also  Hugh  Peters  (q.v.).  He  was  opposed  to 
the  so-called  ̂ antinomian  heresy*  of  the  time; 
was  associated  with  John  Eliot  (q.v.)  in  mis- 

sionary work  among  the  Indians;  and  was 
chaplain  to  the  force  sent  against  the  Pequots 
of  Connecticut.  He  published  ̂ Some  Helps  to 
Faith>  (1625);  a  poem,  ̂ Famous  Deliverances 
of  the  EngHsh  Nation*  (1626);  a  Latin  poem 
commemorating  John  Harvard;  and  ̂ The  Day 
Breaking,  H  Not  the  Sun  Rising,  of  the  GospeP 
(1647;  new  ed.  1865).  He  had,  says  Cotton 
Mather,  *so  nimble  a  faculty  of  putting  his 
devout  thoughts  into  verse,  that  he  signalized 
himself  by  .  .  .  sending  poems  to  all  persons, 
in  all  places,  on  all  occasions.'^ 
WILSON,  John,  Scottish  author,  best 

known  by  his  pseudonym  ^Christopher 
North®;  b.  Paisley,  18  May  1785;  d.  Edinburgh, 
3  April  1854.  He  was  educated  at  Glasgow 
University  and  Magdalen  College,  Oxford,  and 
while  at  Oxford  was  noted  for  his  skill  in 
boating,  cricketing  and  other  athletic  sports. 
Having  at  21  come  into  a  large  fortune,  he 
purchased  the  property  of  Elleray,  on  Winder- 

mere, and  retired  there  to  live  at  his  ease, 
writing  poetry.  Here  he  became  closely  asso- 

ciated with  Wordsworth,  Southey,  De  Quincey 
and  Coleridge.  In  1812  he  wrote  the  once- 
famed  Usle  of  Palms.*  Another  poem  in  dra- 

matic form,  <The  City  of  the  Plague >  (1816), 
was  still  more  successful;  but  is  now  for- 

gotten. At  this  time  Wilson  suffered  reverses 
of  fortune  through  fraudulent  speculation  of 
an  uncle  and  it  became  necessary  for  him  to 
earn  his  livelihood.  In  1817  he  went  to  Edin- 

burgh and  together  with  J.  G.  Lockhart  (q.v.), 

became  connected  with  Blackwood*s  Magazine. 
His  fame  with  posterity  rests  on  his  prose 
writings  and  more  especially  his  contributions 
to  this  famed  Tory  organ.  Among  the  numer- 

ous papers  furnished  by  Wilson  may  be  men- 
tioned those  celebrated  ones  on  fishing,  shooting 

and  kindred  pursuits  produced  under  the  well- 
known  sobriquet  of  ̂ ^Christopher  North®  and 
above  all  his  renowned  ^Noctes  Ambrosianae,*  a 
series  of  conversations  on  literary  and  general 
subjects,  supposed  to  take  place  at  certain  con- 

vivial meetings  held  in  Ambrose's  Tavern  by 
the  contributors  to  the  Magazine  and  since 
reprinted  separately.  In  1820  he  obtained  the 
chair  of  moral  philosophy  in  the  University  of 

Edinburgh,  a  post  he  occupied  with  credit  for 
31  years.  In  1822  to  1824  he  published  three 
prose  works  of  fiction,  ̂ Lights  and  Shadows 
of  Scottish  Life^ ;  *The  Foresters^ ;  and  *The 
Trials  of  Margaret  Lyndsay,^  which  are  marked 
by  pathos  and  beauty  of  description,  but  are 
far  from  being  faithful  transcripts  of  human 
nature,  and  degenerate  at  times  into  mawkish 
sentimentality.  He  resigned  his  professorship 
in  1851,  and  a  government  pension  of  £300 
per  annum  was  bestowed  upon  him.  There  is 
an  incomplete  edition  of  his  works  by  Ferrier 
(12  vols.,  1855-58),  and  a  separate  edition  of 
the  <Noctes^  by  R.  S.  Mackenzie  (5  vols., 
1866).  Consult  ^Memoir^  by  his  daughter, 
Mrs.  (jordon  (2  vols.,  Edinburgh  1862) ; 

Saintsbury,  *  Essays  in  English  Literature^ 
(London  1890);  Mrs.  Oliphant,  <  William 
Blackwood  and  His  Sons>  (1897)  ;  Douglas, 
<The  Blackwood  Group*  (1897);  Winchester, 
C.  T.,  «John  Wilson»  (in  <Group  of  English 
Essayists  of  the  Early  Nineteenth  Century,* 
New  York  1910). 

WILSON,  John,  Scottish  missionary:  b. 
Lauder,  Scotland,  11  Dec.  1804;  d.  Bombay, 
India,  1  Dec.  1875.  He  was  educated  at  the 
University  of  Edinburgh,  went  to  Bombay  in 
the  service  of  the  Scottish  Missionary  Society 
in  1828,  and  in  1835  transferred  his  labors  to 
the  mission  work  of  the  Free  Church  of  Scot- 

land. He  estabHshed  numerous  schools;  be- 
came vice-chancellor  of  the  University  of  Bom- 
bay; contributed  largely  to  the  abolition  of  the 

practice  of  suttee;  traveled  all  over  India  es- 
tablishing missionary  centres;  and  was  uni- 

versally honored  and  beloved  by  the  natives, 
among  whom  he  spent  the  remainder  of  his 
life  with  the  exception  of  the  years  1843-47. 
He  founded  in  1830  the  Oriental  Christian 
Spectator  issued  for  30  years,  and  was  the 
pioneer  of  Christian  periodicals  in  India.  His 
linguistic  ability  was  remarkable,  and  his  con- 

tributions to  literature  included  <Thc  Parsi  Re- 
ligion>  (1843);  ̂ India  Three  Thousand  Years 
Ago^  (1858)  ;  <  Memoirs  on  the  Cave-Temples 
of  India>  (1859);  <The  Lands  of  the  Bible 
Visited  and  Described*  (1867)  ;  and  ̂ Indian 
Caste*  (1877).  Consult  Smith,  George,  <Life 
of  Wilson>   (1878). 

WILSON,  John  Mackay,  Scottish  author: 
b.  Tweedmouth  1804;  d.  Berwick-on-Tweed, 
2  Oct.  1835.  He  edited  for  several  years  the 
Berwick  Advertiser  and  was  editor  and  prin- 

cipal author  of  the  popular  ̂  Tales  of  the  Bor- 
ders^ (1835-40).  The  latest  edition,  revised  and 

enlarged  to  24  volumes,  appeared  in  1869. 

WILSON,  Tohn  Moulder,  American  mili- 
tary engineer:  b.  District  of  Columbia,  8  Oct. 

1837.  He  was  graduated  from  West  Point  in 
1860,  received  rank  as  lieutenant  in  1861  and 
subsequently  served  in  the  Manassas,  Penin- 

sular and  Maryland  campaigns.  He  was  con- 
spicuous for  gallantry  at  Gaines's  Mills  and 

at  Malvern  Hill  in  1862  and  in  1863  was  pro- 
moted captain,  subsequently  serving  in  the 

engineer  corps.  In  1865  he  was  brevetted  colo- 
nel of  volunteers  and  both  lieutenant-colonel 

and  colonel  of  regulars  for  gallantry  at  the  cap- 
ture of  Spanish  Fort  in  Mobile  Harbor  and  at 

Fort  Blakely.  After  the  war  he  was  in  charge  of 
various  important  engineering  works  under  the 
government  and  in  1885-89  was  superintendent 
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fif  jiiiMii-  lni](lii]L:N  aiul  irroiiiuU  in  thr  r)i«;tiirt 

"i  I  "*iim"  i.»  \\i'  <!ir(Mto<l  the  romplrli<in  of 
llic  \\"ri'«!iinv:tr»n  Moniinu'iit,  the  C(»ii>triirtioii 
of  tho  Army  Nfc<lir;il  MiiMiim  and  I-ihrary 
.111(1  iithcr  jMiiilic  linildinirs  and  memnriaN.  He 
w;i-  appoiiitctt  snperintendent  of  thr  Naval 

Arademy  in  ISSO;  in  1S<)7  was  appointed  chief 
nf  en-jimtT'*  wiih  rank  of  hrinadier-gcncral  and 
ua««    r«  tired   at    liis   nun    re(ine>t    in    I'XH. 

WILSON,  Luther  Barton,  American  der- 
K:\man-  )•.  Haltimore,  Md.,  14  Nov.  1856. 

Ill  \\a^  v:ra<lnaiid  frnm  I)ickinson  C'oUcKi* 
1^75.  an<l  aKji  fr(»m  the  rniver^iiy  of  M.ir\- 

!..nd  Midical  ColleLe.  M.I)..  I>i77.  'lie  entered 
ihi"  niiiiiNtry  of  the  Metluidi-^l  Kpi>copal  Church, 
jninin;^  tlu-  Haltnnnrc  (  onferencc  in  1S7S 
After  Mwr.d  "^nccc^-fnl  pastorate>  and  l\v(» 

iriniN  a-  proidiiii:  i]«Kr  in  W'a^hiiiK'ton  and 
I'.diinioic,  \u  \\A^  elciifd  l-i^hop  in  VX\\.  He 
ua-  I'r.itrriial  diKA!.iir  tn  the  Mi'thodi'it  <'hnrch 
I'f  Tanad.!  in  V>^^2.  lU  w.is  one  of  the  chief 

f(inn<Ii'r-  ni  the  Anti-SaU«»n  Leai^^ue  of  Amer- 
w,i  ancl  one  t^i  \:>  Ur^^x  \ ice-preMdent^,  .md 
when  Hiram  W  .  Trier  <»i  Iowa,  the  first  prr^i- 
drnt,  clird  Mishop  WiUon  )  ecame  president  atid 
ri'titinno  t«»  »»rr\e  in  tliat  ollice.  He  is  a 
trn^'irc  of  several  in-^titntioiK  and  ,societie*»  and 
had  !»rrn  for  some  yrar>  president  of  the  hoard 
of  trn steel  of  Drew  Theological  Seminary 
l>nrin:^  the  Knropran  War  hr  was  active  ni 
pruinntini:  the  wilfare  of  the  so!<!ier  -  -  visit- 

MiL'  the  t'irinvj  linr  in  h'rance  and  Italy  several 
I'mrs.  He  ha?  written  'The  Moslem  Menace' 
tl^'IJ);  with  H  H  Meyrr  and  K  H.  Hon::h. 
"Marshallin.;  thr  K«»rcrs  of  Patriotism'  <1!)1S)  ; 
'Anuriva    Here   and  0\tr  There'    (1018). 

WILSON,  Richard.  Welsh  landscape- 
p.iiiner;  1».  I'enrv;or>,  Monikjomeryshire,  1714; 
d  l.l.in'eris.  C  arii.iT\onshire,  May  \7iil  \iv 
wrnt  let  London  and  stM<hed  portrait-painting 
with  Thnnias  Wright.  Hr  \va>  somewhat  >uc- 
irssftil  in  London.  1>iit  at  len^ith  went  to  Ital> 

whrrr  hr  mrt  /nic.irelli,  thr  artist,  who  prr- 
^nailrd  hitn  to  drvotr  him<>elf  wholly  t<*  laml- 
svapt  .\»ier  sta>inv:  "onu  lime  at  Rome  .in<l 

.N'.ipli  ̂ ,  whrir  hr  aoiuifrd  ureat  repiitatiiin.  he 
ii-tntiird  to  Liikilaiid  in  17.^5  .iiid  settlrd  in  thr 
nii:T«i|nilu  1I«  h.id  tor  a  whilr  much  rniplo>- 
inriii  ,  !-n!  w.i^  .it  'rn^th  doitm;.'d  to  unilrii^o 
ii'ditTeirmi-  and  ne-^lrct,  and  was  jjlad  to  "f  • 
•.rn  (hi  "Iti'-r  of  iil-rarian  to  the  Royal  .\c.id- 
viu\  HI  1770  Hi"  taste  was  r.xqnisitt.  ant! 
wh.itr\r»  .  .iTTU  i!«»Tn  his  rasfl  Uire  the  sianip 
lit  rlc  l;.i!  '  I  .iTii!  :rn'h  XnioiiLi  his  l»esi  works 

Air  I  111-  •  Nil  •'••«■.'  "K'nin^  nr'  ihr  Villa  of  Ma* 
..iMv*  '  I'h.i  rhon.'  'Sn-wdon,'  '  \"irw  of 
|\>  I'll-  iriini  thr  \  illa  M.idama  '  Threr  of  li:^ 
vm-Ik"  arr  In  'tr  -rrii  in  thr  .\rw  York  Mrtro 

pi-iir.iii  .Mn-inrn  1  itiisult  ILiNtinus.  '1*h(ima<>. I  :  htiiL--  M<<M)  thr  W'lrks  of  Richard  \S  iNon. 

with  -••rm  .Mt'nh'iis  .•(  his  Life'  (London 

l.*^-'- »  .  V.  iiv:!r.  "I  .  •  Somr  Acicmni  of  thi-  Litr 
'•?     l\-h.«r'l    Wii-iM.       I  I  iiiifion    l.'SJ4) 

WILSON.  Sir  Robert  Thomas,  K"»f.h:;»i 
M-dirr  .ii'd  iii'hiir  I  I.i  rMlmi.  17  .'\uv:  1777. 

■  i  'hrrf  ''  M..\  I^J'*  Hi  w.i-  iducateij  .it  thr 
\\  f-tTTi:!"**-!  .ii.'l  W  :i  I  hr^ti  r  sih(M»lv,  \ii]n«i- 
■lijf-d  •'•'  "h--  •.\.ir  111  i'.'.r'.iiir"'  in  1 7''.^  ''4.  ard 
I'  .     .1  •?•■  ?i  '    ■      :   "111-  -'.i**  -Im!'!!.'  the  hi^h  re- 

.  ;i   •    r''>      H.      c".  •  !  !!■   Hwllaiid  111   17'/'' 
r    I    ;:•     !-<■•    \\  ,.    rii^M,-rd    ni:i|rT     Al'eu  »• 'Hl'-ir 
•     I  .".  pr       H-     -rt.id   nndrr   Lord    HiiTcliinsfin 

on  a  secret  mission  to  the  allied  armit 
Ru<;sian  frontier  in  lWV>-07.  and  in 
commanded  a  Lnsitaniaii  le>:ion  anc 
Spanish  hrik^ade  in  Spain  and  Porti 
sat  in  Parliament  for  Sonthwark  ir 
and  for  his  espousal  of  the  causiC  ( 

C'aroline  he  was  dismissed  from  the 
18J1  !»nt  s«1»seqiiently  rriii>l.ited.  He 

promotion  to  full  rank  as  Kc^'ncral  in 
in  1842-40  was  Rovernor  of  (lilhra 
was  author  of  several  works  on  mili 

jccts,  several  of  which  wrrr  not  putili* 
after  his  death,  when  they  were  edited  b 
in-law,  Rev  Herl>ert  Randolph.  The 
'History  of  the  Hriti-h  Kxpedition  t 
( 1SI)J)  ;  'Sketches  of  the  CampaiKns  it 
(IMO)  ;  'Mihtary  and  Political  Powei 
sia'  (1817);  'Narrative  of  Kvcnts  D 
InvaMon  of  Russia'  (\m))\  M)iary 
etc.  Consult  Randolph.  'Life  of 
RoT.rrl  Thomas  WiNon'   (LStiJ). 

WILSON,  Rufus  RockweU.  Amc 
thor:    h.    Troy.    Pa..    14    March    1Aj5. 
rn^aKcd  in  journalism  in  Pittshurfch. 

ton   and    New    York   in    1?S83-*M  ;    in 
he    l>ecame    known    as    maL'a/inc    wi 
nrwspaper  editor.  alst»   for  a  time  I 
a^er    of    a    newspaper    .syndicate;    Lh 
political  reform  work  in  1910.  and  tb 
ini!    year   orvranizcd   and    ̂ uperintendc 
(  hinrsr  f amine  relief  work.     He  has 

'Raml'les  in  (  olonial  Myways'   ( I9lK» 

in::ton-- The     Capital     v'ltv'      (1VN)1] 
York.  Old  and  New'  (PMIi);  MJncoli 
cature'     (1*AI3);     'The    Sea    Rovers' 

'  \    Nol»le   i"<impany  of   Adventurers' 
'Literary   Landmarks  uf    America*    ( 

WILSON,   Theodore   Delevan, 
na\al  constructor:  ti.   Hrooklyn,  N.  Y 

184<>:    d.     Boston.    Mass.     *)    June 
served  an  apprenticeship  in  the  Brool 
\ard   and    in    18(>1    wa>    apfMnnted   a 
iti    the    const rnctiim    depaitmeni    of    i 

In    18fi^)  he  was  ap]H»intr<!  a«i<i^tant  n 
strnctor;    siih.-ietpienlly   he   wa*   enfcaff 
na\\     yar«K    at     Pensacola.     Philade^ 
Washincton      In    ISr»'l-7.?  hr   was  i 
naxal  architecture  ami  shiptmildinj!  ̂ i 
\radrmy.  .\nnap'>li<,  Md..  and  in  the 
tioned    >car    was    proniotrd    to    >c    nj 
stmctrir.     He  wa*  chirf  t'-iiNtructor  ol 
ffnin    188J-'M.    whrii    hr    resik;ncd    In 
failirik!    hrallh.    and    w.\^    ktranted   a   t^ 
le.ixr   tif    al">rncr.    resum.Mi:    his    diili 

r.nstnii   navy  \ard  in   1S*).^      He  was  ; 
ar\    nirinl'rr   of    thr    1tisii:uie   »»f    \a\ 
trciN    of    KfiL'l.md.    thr    riisi     Xmeri* 
rlrcird  to  th.ii   Uidv      He  patented  in 
"air-piirts.''  sime  kitnrrally  ad<fpted 
and  Ml  mrrchant-ship^.  atid  in   18At  y 
'■tilt   rxtrarror   which  has   snice  come 

rr.d    usr      During;  hi^    scr\ice  he  des 

hattleship  Mtiin,'    the  c misers  Boston 
.md  ̂ 4iN  /'nrnriMi'    thr  v*nnlioais  Com€ 
!.:ii.;'.-ii     l\'tt,'\  and   «»tlicr   vesvls.     ! 

'  ShiphiiildniL'.       Throrrtiral       and 
(IS7.^i.    which    was   adopted   as   a   te: 

thr    .\',»va!     \cadrm> 

WILSON.  Thomas.  I-jiK'lish  K 
A\v  '  Pii;!  ■!!.  Kii^i  tiul.  Jt)  Sept.  L,^ 
m  Man.  7  M.iich  I7.^.>  He  was  cd 

Trni!!\     <'«<l!rk*i      fHiV!in,    and    was    \ 
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Niw.hnrrh  Kc!i\on,  \()i^y-^>2.     Hv  thc?i  ln-camr 
t.,tr'U!n  i«»  ihf  F.arl  of   Dcrl'V,  who  appointed 

^  r\  t-ishop  oi  Sotlor  and  Man  in  W)7,  hi^  ron- 
•f  r.»*:on  t.ikniLr  place  in   Kj'^S.     Hi^^  episropate 

■  .iTin^  a  period  of  58  years  is  tioiimI  tor  his 
«:rti    ntNi^tancc    upon    his    prixilcj^Cb    as    head 
•  !hr  ccde-iia'^tical  eoiirt.     This  tucasioned  frc- 
iU'.M  •ii>piitcs  with  the  governor  of  the  I^le  of 
M.i:i  and  hi"   was  at  one  time  imprisoned   for 
•W-.  m-tnihs.     He   was   ihe   anttior   of    *  Princi- 
ji-  and  l)nties  of  Christianity*    (1707),  com- 
-n.  ••[>   called  the   Manx   Catechism  —  the   first 
••k  printed  in  the  native  ton^iie :    *  Short  and 
;  i:ii  ln%tnicti«>ns   for  the   lietier  I'nderstand- 
■cvi  the  Lord's  Supper*  (17J6)  ;  *The  Knowl- 
:  .r  .iiul   Practice  of   Christianity   Made   Kasy 
•  :hc  Mrancst  Capacities*  (1^75);  *  Sacra 
r'"..at.i.  Private  Methtations,  I>e\otions  and 
I'r.i.MT*.'  (ISIIO);  'I'arochialia  or  Instructions 
'<  r  :lic  V.  lciK>'    (17S8)  ;  *Maxims  of  Piety  and 
•  hr!.!i.init>  •  (178*>).  He  instituted  a  Manx 
•'.'.t!-I.»iii)ii  of  the  Iii!»lc,  completed  1772-75. 
'■'tiMiIt  'Lives'  by  Crutwell  (1781);  Kel«le 
■  i^r);  alM»  Stul4)S,  J.  W..  Mlistory  of  the 
r:i!\er^iiy   of    I  hihlin'    (London    188*>). 
WILSON.  William.  American  poet:  b. 

IVr:h.htre.  Scotland.  25  l\x.  1801;  d.  Pou^h- 
IknT-'K-.  N  Y.,  25  Ann.  1800.  He  edited  the 
Uimlie  AVrifTf.  1S21-23,  did  newspaper  work 
:r  Kdiutiur^h.  where  he  was  a  friend  of  the 

■ro!hti>   i'haml>i'rs,  and  coming  to  this  coun- 
•  r\  in  1S.U  estahUshed  himself  at  PouKhkeep- 
Mf  as  Unikscller  ati<l  publisher.  MU  'Poems,* 
iiiiitd  I'V  LoNsinj:,  api)earcd  in  1870,  and  rc- 
\:Htl  and  enlar^jed  editions  in  1875  and  1884. 
WILSON.    William    Bauchop,    American 

ui' m<  t    '-tVicer   and   hil»or   leader:    b.    Blantyre. 
N'tlantl.  2  April  lS(i2.     He  came  to  the  I'm  ted 
S:ji<  ̂   when  a  child,  and  at  an  early  a^^e  was 
tn;;!  ,\ed  in  the  Penn>\lvania  coal  mines.     He 
v««  a  mcmbtr  of  a  lalmr  union  at  the  a^c  of  11 ; 

-*  Jt>  he  was  president  of  the  District  Miners* 
I'tui-n,  at  the  sanu*  lime  serving  on  the  exccu- 
:>vr  U^rd  of   the  I'nitcd  Miners*  Uni«>n;  and 
II:   I'^M)  he  became  secretary  and  treasurer  of 
'h<:  N.itiunal   I'nion  of  Miners.     He  served  in 
tt.r.^-rcs"  in  1*^07-13.  wa>  chairman  of  the  com- 
r:i::iv  t  n  lal>or,  drafted  a  bill  to  crcat**  a  de- 
;  tr-;T:i:it  oi   labor,  and  upon   the  cstabhshment 
•  'Au  dipartment  in  l^L^  he  becaini-  Secretary 
:    i  .iU*r   in   Pre>ideni   WiUon's   Cabinet 
WILSON.  \yUliam  Dexter.  American  phi- 

Uiv.  .phor  and  Episcopal  clernvm.m  :  b.  Stodtlard. 
\  il.  2S  Feb.  ISIO;  tl.  Syracuse,  N  V..  M) 
lui-.  l'4iii  He  was  graduated  from  the  Har- 
t^rd  I)i\inity  S<'h(K)l  in  18.V8  and  t(K>k  orders 
;i.  :bi'  Kpi'»ci>pal  ministry  in  1S42  In  1850- 
'."<  lu   <>i>  n]>:ed  the  chair  «'f  phili'Ni»ph\    at   Ho- 
.if  I  4iileL:e.  resinning'  in  the  la^t-mentionetl 

^r^r  to  ItCLome  rf«i>trar  .»nd  prnti*s^oi  ««t  moral 

i-h.ii.wiphy  at  I'ornell  l'niver>ity.  He  was 
nudi-    proiesMir    emeriln>    ibtrt-    m     1S8(^    and 
'iir.riw:  the  last  \e.iis  of  his  hfe  was  «lean  of 

S.titi!  Atidriw's  St'ininar\  .it  Syra*  nsi-.  He 
y.i  i-.'hid  '  IniiiMUiriion  ii»  ihr  StinK  of  the 
iL-!i.i>    ot    Philosoph>  '     (b^7J);    'First    Priii- 
ipi'  oi  Ptditical  l-.»nnoin\'  (1S75);  'The 

i  '  •r.d.iti.n-     <i!      Ufhk'h'iK      IkIki'      (1S8J); 
I't.-iii--     of      Km>\\lcilv:t      Hi>toiKall\      (oii- 

..!,  :rd-    flS^'«>> 
WILSON.  SiK   William  James  Brasmat* 

I  :..'!.  >^h  >>urk;t*oii  and  pbi)an'hi(»pist  *  b.  London, 

25  Nov.  1800;  d.  West>:ate-on-Sea.  Kent,  8  Aug. 
1884.  He  went  thron;.'h  a  course  of  hospital 
practice  in  I*aris,  where  he  f»ecame  known  to 
Cuvier  an<I  (ieotTroy  dc  Saint  Hilairr.  later  at- 
tachetl  himsrlf  t<»  the  AMers^rate  School  of 
Meclicine,  and  was  enKat:e<l  in  18,M  as  assistant 
to  I)r.  (Jnain,  profe-M)r  of  anatomy  in  L'ui- 
versity  C  olle^'e.  His  first  work.  'Practical  and 
SurkTcal  Anatomy.*  was  publisheii  in  18»W, 

f(»llowed  in  1840  !»y  the  'Anatomist's  Vadc 
Mecum.'  Alxiut  this  time  he  determined  to 
de\ote  himvclf  to  dermatolo^f>'.  and  soon  l>e- 
came  the  acknowledv^ed  authority  in  that 
hitherto  oliscure  branch  of  medical  science.  He 

became  Fellow  of  the  K(»yal  ("olle^re  of  Sur- geons in  1843.  and  president  in  1881.  In  1845 
he  was  eliried  a  Fellow  of  the  Royal  Society. 
By  the  time  he  had  reached  his  50th  year  he 
had  amassed  consideralile  wealth,  and  he  then 
Itegan  a  scries  of  pul.lic  and  pri\ate  acts  of 
munificence,  foundin..'  a  pn»fcssorship  of  der- 

matology ill  the  College  of  Survjeons,  the  chair 
of  which  he  filled  for  nine  \ear>,  contriltuting 

£7,(XX)  to  Kp^om  Medical  i'<iilege,  resioring the  ancient  church  of  Swanscoml»e,  Kent, 
founding  a  chair  of  path^do^y  at  AJterdeen, 
subscribing  hberally  to  the  ko\aI  College  of 
Music,  and  to  the  Margate  Sea-bathing  Infir- 

mary. He  devoted  much  attentiun  t«»  Kg>p- 
t(dogy,  was  president  of  the  I'^gypi  Kxpljration 
Fund,  and  furnished  £10,000  for  the  transport 

of  the  olnlisk  known  as  "Clcpaira's  Needle* 
from  Alexandria  to  its  present  site  on  the 
Thames  Fjiif>ankment.  In  1881  he  was  knighted. 
Hesiifes  manv  put  lications  in  his  special  science 

he  publi.she<l,  ' (.leopalra's  Needle,  with  Note^ 
on  Kgypt  and  Kgyptian  01>elisks';  and  *Thc 

Egypt  of  the  Past.* WILSON,  Willimm  Lyne.  American  edu- 
cator and  legislator;  b.  IetferN<in  ̂   ouniv,  \  a.. 

J  May  1843;  d.  Lexingnm.  \'a ,  17  (>i  f.  l'>00. He  was  graduated  from  Cohimi*ian  College  in 
1800,  and  later  studied  at  the  Linversity  of  Vir- 

ginia. He  served  as  a  private  in  the  Confed- 
erate army  thniugh  the  Civil  War,  and  in 

18(»>71  was  professor  of  ancu  nt  languages  at 
ColumUan  College.  He  wa>  meantime  engaged 
in  tlie  siudv  of  law,  in  18^»7  was  admitted  to 
the  bar,  and  siveral  \ears  later  be^^an  praciiMiig 

law  in  <harlestown.  \\ .  \'a.  He  wa>  elected 
president  of  the  Cniversity  of  Virninia  in  Sep- 

tember IS8J  and  in  the  same  month  was  elected 

to  Con^:re>s.  In  Juiu  18K<  he  resii^'n«d  his  pres- 
idency of  the  uiiixerMty.  but  ser\rd  coiuinuiiusly 

in  Ctnigres>  until  IS'M.  He  framed  tlie  \\  ilsuli 
TariiT  liill  ( ><.e  TAKiihi.  but  disapproxed  of 
the  .iin«  i-ilnurs  it  in-ivrd  in  tlu  Si  naie.  In 
18**5  was  apiHunteil  Po>tinasicr-(jeneral  !»y  Pres- 
uKnt  i  Kxtland.  and  :roin  18'/7  until  his  death 

wa>  piesident  of  Wa^liington  and  Lee  L*ni- ver>i:y. 

WILSON.  Woodrow  (christened  Thomas), 

28th  President  of  the  I'nited  States:  b. 
Staunton.  \  a.,  2H  I  >ec  I8y>.  He  is  the  son  of 

Scotch- Irish  parmts.  wli«»  liad  lived  in  Pennsyl- 
vania. (\tnada  and  (>lii«>  lames  Wilson,  his  pa- 
ternal grandfather,  mug  rated  fnim  Ireland  in 

1807.  When  young  W  ils<in  w.ts  alimt  a  year  idd 

the  father.  Rev.  loM^ih  Kugirles  W'ilsdn.  fiioarne 
**Te»byterian   church    in     \i!- 

I  family  remained  till   1S70 

td  to  Ctdnnibia.  S.  (.'., 
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of  pn!»lic  ̂ lIil(^in^<^  and  prounds  in  the  Dislrict 
of  <  i.jiinr  ia.  He  directed  the  completion  of 
the  \Va>hin^iton  Motuiment,  the  construction 
of  the  Army  Medical  Museum  and  Library 
and  other  puhlic  huildin^^s  and  memorials.  He 
was  appointed  superintendent  of  the  Naval 
Academy  in  1889;  in  1897  was  appointed  chief 
of  etmincers  with  rank  of  hriKadier-general  and 
wa>   rriired   at   his   own   request   in    1901. 

WILSON,  Luther  Barton,  American  cicr- 
K>'nian :  1».  Baltimore,  Md.,  14  Nov.  1856. 
IK-  wa>  graduated  from  Dickinson  College 
18/5,  and  aJso  from  the  University  of  Mary- 

land Medical  Colle^jc.  M.l).,  1877.  He  entered 
the  ministry  of  the  Methodist  Episcopal  Church. 
juiniiiK  the  Baltimore  Conference  in  1878. 
After  several  successful  pastorates  and  two 
terms  as  presiding  elder  in  Washington  and 
l^aliimore,  hv  was  elected  tiishop  in  1904.  He 
was  Fraternal  delegate  to  the  Methodist  Church 
nf  Canada  in  VX)2.  He  was  one  of  the  chief 
founders  of  the  Anti-Saloon  League  of  Amer- 

ica and  one  of  its  tirst  vice-presidents,  and 
when  Hiram  \V.  l*ricc  of  Iowa,  the  first  presi- 

dent, died  Bishop  Wilson  became  president  and 
continues  to  serve  in  that  otVice.  He  is  a 
trustee  of  several  institutions  and  societies  and 
had  heen  for  some  years  president  of  the  l>oard 
of  tnistees  of  Drew  Theological  Seminary. 
I  hiring  the  European  War  he  was  active  m 
promotini^  the  welfare  of  the  soldier  —  visit- 
\n\*  the  firing  line  in  I'Vance  and  Italy  several 
times.  He  has  written  *The  Moslem  Menace* 
(1912);  with  H.  H.  Meyer  and  L.  H.  Hou^h, 
*  Marshalling  the  Forces  of  Patriotism*  (1918)  ; 
*  America  Here  and  Over  There*    (1918). 

WILSON,  Richmrd,  Welsh  landscape- 
painter:  !).  Penegoes.  Montgomeryshire,  1714; 
d.  Llanheris,  Carnarvonshire,  May  1782.  He 
went  to  London  and  studied  portrait-painting 
with  Thomas  Wrigiit.  He  was  somewhat  suc- 

cessful in  London,  but  at  length  went,  to  Italy 
where  he  met  Zuccarelli,  the  artist,  who  per- 

suaded him  to  devote  himself  wholly  to  land- 
scape. After  sta>'ing  some  time  at  Rome  and 

Naples,  where  he  acquired  great  reputation,  he 
returned  to  England  in  1755  and  settled  in  the 

metroiK)lis.  He  had  for  a  while  much  employ- ment ;  but  was  at  length  doompd  to  undergo 
in<li  (Terence  and  neglect,  and  was  glad  to  ob- 

tain the  otl^ce  of  librarian  to  the  Ro3r'aI  Acad- 
emy in  1776.  His  taste  was  exquisite  and 

whatever  came  from  his  easel  Iwre  the  .stamp 
of  elegance  and  truth.  Among  his  best  works 
are  the  *Niol»e,»  'Ruins  of  the  Villa  of  Ma?- 
ri-iias,*  *Plia*thon,*  'Snowdon,*  *View  of 
ki«me  from  the  Villa  Madama.*  Three  of  his 
w<irks  are  to  l»e  seen  in  the  Xew  York  Metro- 
]>olitan  Museum.  Consult  Hastings,  Thomas, 

'I'.trhin^is  from  the  Works  of  Richard  Wilson, 
with  some  Memoirs  <»f  his  Life*  (London 
1K25>;  Wright.  T..  *Somc  Account  of  the  Life 
of    Richard   WiUon'    (London   1824). 

WILSON.  Sir  Robert  Thomai,  English 
soldier  and  author:  b.  London.  17  Aug.  1/77; 
d  there.  ')  May  184*>  He  was  educated  at  the 
Westminster  and  Winchester  schools,  volun- 

teered lor  the  war  in  Manders  in  l79Jk-94,  and 
was  a  mi'Uibrr  uf  the  "itaff  during  the  Irish  rc- 
^•ellion  of  l/^W.  He  scr\ed  in  Holland  in  1790 
and  in  l><n()  was  engaged  under  Al>ercrombie 
in   F-kTVpl.     Hr  HerNcd  under  Lord  Hutchinson 

on  a  secret  mis<;ion  to  the  allied  ar 
Russian  frontier  in  1806-07,  and 
commanded  a  Lusitanian  legion  s 
Spanish  brigade  in  Spain  and  Pc 
sat  in  Parliament  for  Scniihwark 
and  for  his  espousal  of  the  caus4 
Caroline  he  was  dismissed  from  t 
1821  but  sulrsequently  reinstated.  1 
promotion  to  full  rank  as  general 
in  1842-49  was  governor  of  Gill 
was  author  of  sexeral  works  on  n 

jects,  several  of  which  were  not  pul 
after  his  death,  when  they  were  edite< 
in-law.  Rev.  Herbert  Randolph.    T 
*  History  of  the  British  Expcditioi 
(18Q2) ;  ̂Sketches  of  the  Campaigns 
(IKIO);  <  Military  and  Political  Po^ 
sia*  (1817);  *  Narrative  of  F'vents 
Invasion  of  Russia*  (1860);  <Dia 
etc.  Consult  Randolph,  *Life  oi 
RolKTt  Thomas  Wilson »  (1863). 

WILSON^  Rufus  RockweU.  A 
thor:   h.  Troy,   Pa..    14  March   18fi 
engaged  in  journalism  in  PittshurgI 
ton   and   New   York   in    1883-91;   i 
he    l>ecame    known    as    magazine 
newspaper  editor,  also  for  a  time 
ager    of    a    newspaper    syndicate; 
political  reform  work  in  1910.  and 
ing  year  organized  and   superintev 
Chinese  famine  relief  work.     He  h; 

*  Rambles  in  Colonial  H>'ways'  (19G 
ington  —  The  Capital  City*  (191 
York.  Old  and  New»  (1902) ;  'Unc 
caiure*  (1903);  *Tbe  Sea  Ro\ei 
*A  Noble  Company  of  Adventure 
< Literary  Landmarks  of  America' 
WILSON,  Theodore  Dderau 

naval  constructor:  b.  Brooklyn,  N. 
1840;  d.  Boston,  Mass..  29  Jun< 
served  an  apprenticeship  in  the  Br 
yard  and  in  1861  was  appointed 
in  the  construction  department  o 
In  1866  he  was  appointed  assistant 
structor;  suhsequently  he  was  « 
navy  yards  at  Pensacola,  Phi.., 
Washington.  In  186^73  he  was  i 
naval  architecture  and  shipbuilding  ; 
Academy.  Annapolis,  Md..  and  in 
tioned  year  was  promoted  to  bv 
stnictor.  He  was  chief  constructor 
from  1882-93,  when  he  resigned 
failing  health,  and  was  granted  a 
leave  of  absence,  resuming  his  d 
Boston  navy  yard  in  1895.  He  wa 
ary  member  of  the  Institute  of  N 
tects  of  England,  the  first  Amei 
elected  to  that  tody  He  patented 
*air-ports.*  since  generally  adopted 
and  in  merchant-ships,  and  in  189 
bolt  extractor  which  has  since  con 
eral  use.  luring  his  service  he  c 
tiattleship  Maine,  the  cruisers  Bosi 
and  Sq»i  Francisco,  the  gunhoats  Cl 
ithh/ton.  Petrel  and  other  vessels. 

*  Shipbuilding.  Theoretical  and 
(1873),  which  was  adopted  as  a 
the  Naval  .\cademy. 

WILSON.  Thomas,  English  A 
ate:  b.  Burton,  England.  20  Sept  1 
of   Man,  7  March   1755.     He  was 
Trinity    College.    Dublin,    and   was 
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Nevvchurch  Kenyon,  1686-92.     He  then  became 
chaplain  to  the  Earl  of  Derby,  who  appointed 
him  bishop  of  Sodor  and  Man  in  1697,  his  con- 

secration taking  place  in  1698.     His  episcopate 
covering  a  period  of  58  years  is  noted  for  his 
strict    insistance   upon    his    privileges   as   head 
of  the  ecclesiastical  court.    This  occasioned  fre- 

quent disputes  with  the  governor  of  the  Isle  of 
Man  and  he  was  at  one  time  imprisoned  for 
two   months.     He  was   the  author  of   ̂ Princi- 

ples and  Duties  of  Christianity >    (1707),  com- 
monly called  the  Manx  Catechism  —  the  first 

book  printed  in  the  native  tongue:    *  Short  and 
Plain   Instructions   for  the  Better  Understand- 

ing of  the  Lord's  Supper>  (1736)  ;  <The  Knowl- 
edge and  Practice  of   Christianity  Made  Easy 

to    the    Meanest    Capacities^     (1/75)  ;    ̂ Sacra 
privata.    Private    Meditations,    Devotions    and 
Prayers*    (1800);    ̂ Parochialia  or  Instructions 
for  the  Clergy*   (1788)  ;  < Maxims  of  Piety  and 
Christianity*    (1789).    He    instituted    a    Manx 
translation    of    the    Bible,    completed    1772-75. 
Consult    <Lives>    by    Crutwell    (1781);    Keble 
(1847)  ;   also   Stubbs,  J.  W.,    ̂ History  of  the 
University  of   DubHn*    (London   1889). 
WILSON,  William,  American  poet:  b. 

Perthshire,  Scotland,  25  Dec.  1801 ;  d.  Pough- 
keepsie,  N.  Y.,  25  Aug.  1860.  He  edited  the 
Dundee  Review,  1821-23,  did  newspaper  work 
in  Edinburgh,  where  he  was  a  friend  of  the 
brothers  Chambers,  and  coming  to  this  coun- 

ty' in  1833  established  himself  at  Poughkeep- 
sie  as  bookseller  and  publisher.  His  *  Poems,* 
edited  by  Lossing,  appeared  in  1870,  and  re- 

vised and  enlarged  editions  in  1875  and  1884. 
WILSON,  William  Bauchop,  American 

cabinet  officer  and  labor  leader:  b.  Blantyre, 
Scotland,  2  April  1862.  He  came  to  the  Umted 
States  when  a  child,  and  at  an  early  age  was 
employed  in  the  Pennsylvania  coal  mines.  He 
\\as  a  member  of  a  labor  union  at  the  age  of  11 ; 

at  26  he  was  president  of  the  District  Miners' 
Union,  at  the  same  time  serving  on  the  execu- 

tive board  of  the  United  Miners'  Union;  and 
in  1900  he  became  secretary  and  treasurer  of 
ihe  National  Union  of  Miners.  He  served  in 
Congress  in  1907-13,  was  chairman  of  the  com- 

mittee on  labor,  drafted  a  bill  to  create  a  de- 
partment of  labor,  and  upon  the  establishment 

of  the  department  in  1913  he  became  Secretary 
of  Labor  in  President  Wilson's  Cabinet. 
WILSON,  WiUiam  Dexter,  American  phi- 

losopher and  Episcopal  clergyman :  b.  Stoddard, 

N'.  H,  28  Feb.  1816;  d.  Syracuse,  N.  Y.,  30 
July  1900.  He  was  graduated  from  the  Har- 

vard Divinity  School  in  1838  and  took  orders 
in  the  Episcopal  ministry  in  1842.  In  1850- 
^  he  occupied  the  chair  of  philosophy  at  Ho- 
I'art  College,  resigning  in  the  last-mentioned 
year  to  become  registrar  and  professor  of  moral 
philosophy  at  Cornell  University.  He  was 
^ade  professor  emeritus  there  in  1886  and 
^ufing  the  last  years  of  his  life  was  dean  of 
Saint  Andrew's  Seminary  at  Syracuse.  He 
published  introduction  to  the  Study  of  the 
History  of  Philosophy*  (1872);  < First  Prin- 

ts of  Political  Economy*  (1875);  <The 
foundations  of  Religious  Belief^  (1883); 
Theories  of  Knowledge  Historically  Con- 

sidered*  (1889). 
WILSON,  Sir  William  James  Erasmus, 

^-oglish  surgeon  and  philanthropist:  b.  London, 

25  Nov.  1809;  d.  Westgate-on-Sca,  Kent,  8  Aug. 
1884.  He  went  through  a  course  of  hospital 
practice  in  Paris,  where  he  became  known  to 
Cuvier  and  Geofifroy  de  Saint  Hilairc,  later  at- 

tached himself  to  the  Aldersgate  School  of 
Medicine,  and  was  engaged  in  1831  as  assistant 
to  Dr.  Quain,  professor  of  anatomy  in  Uni- 

versity College.  His  first  work,  < Practical  and 
Surgical  Anatomy,^  was  published  in  1838, 
followed  in  1840  by  the  ̂ Anatomist's  Vad-e Mecum.^  About  this  time  he  determined  to 
devote  himself  to  dermatology,  and  soon  be- 

came the  acknowledged  authority  in  that 
hitherto  obscure  branch  of  medical  science.  He 
became  Fellow  of  the  Royal  College  of  Sur- 

geons in  1843,  and  president  in  1881.  In  1845 
he  was  elected  a  Fellow  of  the  Royal  Society. 
By  the  time  he  had  reached  his  50th  year  he 
had  amassed  considerable  wealth,  and  he  then 
began  a  series  of  public  and  private  acts  of 
munificence,  founding  a  professorship  of  der- 

matology in  the  College  of  Surgeons,  the  chair 
of  which  he  filled  for  nine  years,  contributing 
i7,(X)0  to  Epsom  Medical  College,  restoring 
the  ancient  church  of  Swanscombe,  Kent, 
founding  a  chair  of  pathology  at  Aberdeen, 
subscribing  liberally  to  the  Royal  College  of 
Music,  and  to  the  Margate  Sea-bathing  Infir- 

mary. He  devoted  much  attention  to  Egyp- 
tology, was  president  of  the  Efeypt  Exploration 

Fund,  and  furnished  £10,(XX)  for  the  transport 

of  the  obelisk  known  as  ̂ Cleopatra's  Needle* 
from  Alexandria  to  its  present  site  on  the 
Thzunes  Embankment.  In  1881  he  was  knighted. 
Besides  manv  publications  in  his  special  science 

he  published,  *  Cleopatra's  Needle,  with  Notes 
on  Egypt  and  Egyptian  Obelisks' ;  and  ̂ The 

Egypt  of  the  Past.' 
WILSON,  William  Lyne,  American  edu- 

cator  and  legislator:  b.  Jefferson  County,  Va., 
3  May  1843;  d.  Lexington,  Va.,  17  Oct.  1900. 
He  was  graduated  from  Columbian  College  in 
1860,  and  later  studied  at  the  University  of  Vir- 

ginia. He  served  as  a  private  in  the  Confed- 
erate army  through  the  Civil  War,  and  in 

1865-71  was  professor  of  ancient  languages  at 
Columbian  College.  He  was  meantime  engaged 
in  the  study  of  law,  in  1867  was  admitted  to 
the  bar,  and  several  years  later  began  practising 
law  in  Charlestown,  W.  Va.  He  was  elected 
president  of  the  University  of  Virginia  in  Sep- 

tember 1882  and  in  the  same  month  was  elected 
to  Congress.  In  June  1883  he  resigned  his  pres- 

idency of  the  university,  but  served  continuously 
in  Congress  until  1894.  He  framed  the  Wilson 
Tariff  Bill  (see  Tariff),  but  disapproved  of 
the  amendments  it  received  in  the  Senate.  In 

1895  was  appointed  Postmaster-General  by  Pres- 
ident Cleveland,  and  from  1897  until  his  death 

was  president  of  Washington  and  Lee  Uni- 
versity. 

WILSON,  Woodrow  (christened  Thomas), 
28th  President  of  the  United  States:  b. 
Staunton,  Va.,  28  Dec.  1856.  He  is  the  son  of 
Scotch-Irish  parents,  who  had  lived  in  Pennsyl- 

vania, Canada  and  Ohio.  James  Wilson,  his  pa- 
ternal grandfather,  emigrated  from  Ireland  in 

1807.  When  young  Wilson  was  about  a  year  old 
the  father,  Rev.  Joseph  Ruggles  Wilson,  became 
the  pastor  of  the  Presbyterian  church  in  Au- 

gusta, Ga.,  where  the  family  remained  till  1870 
when  Dr.  Wilson  removed  to  Columbia,  S.  C, 
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where  he  was  a  professor  in  the  Pres!»yicriaii 
Tlicolof{ical  Seminary.  Wood  row  ixperiuicrtl 
seme  of  the  terrors  of  the  Civil  War  when  the 
I)e<»plc  of  the  town  of  Augusta  daily  ex]>cct(d  a 

visit  from  Sherman's  army,  and  aKain  in  Ct)hmi- 
hia  where  a  lar^e  part  of  the  city  n-mained  a 
hurnt-over  area  till  the  Wilson's  moved  away  to 
Wilmington,  K.  C,  in  1H75.  Wood  row's  early 
training  was  receiv<'d  in  private  schools  in  Au- 
Kii.sta  and  Columl>i;i.  and  from  his  father  and 
grandfather.  Dr.  Thomas  Wf»odrow,  of  Colum- 

bus. Ohio,  the  latter  tuing  a  devott-c  of  the  an- 
cient classics  and  freciuenily  in  the  Wilson  home. 

From  this  Presbyterian  home,  Wood  row  went 
to  Davidson  College,  North  Carolina,  a  staunch 
Presbyterian  college,  in  the  autumn  of  1874, 
where  he  remained  a  year.  But  in  the  autumn 
of  1875  he  went  to  Princeton  where  the  father 

had  studied  theology  and  where  the  great  Pres- 
byterian leaders  of  the  country  were  wont  to 

live  and  teach. 
At  Princeton,  Wilson  took  rank  as  a  leader 

among  his  fellows,  attained  a  fair  standing  in 
his  class,  but  made  it  plain  to  all  that  wide  read- 

ing and  close  study  of  public  atTairs  were  his 
chief  interests,  lie  and  his  family  were  already 
close  observers  of  British  politics,  Ciladstone 
l>eing  a  hero  in  their  circle.  Wilson  showed  this 
interest  in  a  remarkable  article  published,  while 
he  was  still  an  undergraduate,  in  the  Interna- 
honal  Rcz'im*.  in  which  the  germ  of  his  first 
book  was  uncovered.  He  was  graduated  in  1S7*> 
and  the  next  year  went  to  the  University  of  Vir- 

ginia to  stuciy  law.  There  he  took  a  law  de- 
gree in  1881  and  early  in  1882  settled  in  At- 
lanta to  practise  his  profession.  There  he  prob- 

ably did  not  make  his  mark  as  a  lawyer;  but 
he  continued  his  study  of  government  and  poli- 

tics, as  illu>trated  in  the  workings  of  Congress. 
True  to  his  bent,  he  abandoned  the  law  and  en- 

tered Johns  Hoi»kins  University  in  1883  where 

he  wrote  his  first  bof»k.^* Congressional  (iovern- 
ment.*  published  in  1885.  The  same  autumn  he 
began  teaching  hi>tory  and  political  economy  in 
Bryn  Mawr  College  and  the  next  year,  some- 

what against  his  wi<«!>cs.  he  took  his  examina- 
tions at  Johns  Hopkins  and  was  awarded  the 

degree  of  doctor  of  philosophy,  then  so  highly 
pri/ed  among  collide  teachers  everywhere.  In 

1S88  he  wont  to  \\  e>leya?i  I'niversity. , Middle- 
town,  Conn.,  as  professor  of  history  and  politi- 

cal economy.  There  he  gained  a  grip  up<»n  stu- 
dent life  and  opinion  that  marked  all  his  later 

educational  career.  But  the  p<»pularily  of 

'Congressional  Government*  and  the  import- 
ance of  its  criticism  c»f  American  governmental 

practices  were  making  him  a  national  and  even 
international  reputation.  At  Weslcyan  he 

wrote  a  review  of  lUyce's  ̂ \merican  Com- 
nioiuvealtb.'  which  brought  him  into  close 
trien4lly  relations  with  that  eminent  Knglish- 
uuiU  In  tills  review  one  sres  tlu*  ntbction  of 
A  keen  hisioriral  mind  and  independent  thinker. 

In  It^fii  Wilstm  wa!>  called  to  Princeton  as 
prouss4)r  o]  jurisprudence  and  jKilmcal  econ- 
on)>.  wbiili  piisitioii  he  held  till  l''l()  when  he 
ciastd  Ills  coi.t.L-riioii  with  the  university  to  be- 

come K"'««''i'r  lit  New  Jir.^'ey.  As  prolcss(»r 
kt  Prin.  (.:■  ii.  In  praiitcally  tnutidcd  thi  de- 
parinu-nt  o:  iinli-.ii;i]  mk  ncc,  a>  it  is  ni>\\  iar.k:lit 
in  all  \nir;ii..i.  un:\eisi:ii>  Hi.  i>ii\\cr  over 
students.  bi>  .ii-.r.:;>  .is  .^  Kaiji  r  in  llu  rapid  de- 
\elopmeni  oi    ibt    iulU^i    into  a  university,  his 

many  articles  in  periodicals,  his  lectures  in  van- 
OILS  parts  of  the  Cfiuniry  and  bi<«  l>iM>k<  rai-ed 
him  to  the  foremost  positi<in  in  the  faculty  and 
when  President  Pati<»n  resigned  in  VH)2,  he  wa> 
chosen  iti  bead  the  university.  He  at  once  si\ 
about  far-reaching  reforms,  .\nuriian  t«.r.e*:e 
and  university  students,  retlerting  the  growiUh; 
riches  of  their  parents,  had  already  Uvome  loi- 

terers at  their  work.  Wilson  eiide.i\ttrrd  i.- 
compel  ibem  to  study.  Instead  of  increasing  the 

riiml>er  of  stuflcnts  at  I'riiicelon.  iu*  pre^xd  «<• 
closely  his  requirements  that  scores,  t\cn  hun- 

dreds, of  young  men  were  sent  away  each  xe^r 
bi  cause  they  failed  in  their  examinations 
Some  wilty  undergraduate  is  reported  u  haie 
said  that  if  Dr.  Wilson  kept  on  he  would  make 
Princeton  an  educational  institution.  But  :he 
lucessiiy  of  passing  the  examinations  was  n-i 
all.  Wilson  introduced  what  has  la-cn  called  ihr 
preceptorial  system  at  Princi-ton  B\  thi* 
method  every  student  was  brought  ini«»  cb>se  n - 
la t ions  with  a  teacher  who  made  ii  his  busine«« 
m  lead  a  small  group  of  young  men  in  their  work 
and  introduce  them  t<>  the  world  of  IkxIcs  Thf 
luw  system  cost  a  great  <leal  of  money  and  Wil- 

son endeavored  to  colli  ct  it.  His  activity  in  that 
direction  brought  him  into  closer  touch  with 
Princeton  men  all  over  the  conniry  anil  he  be- 

came very  popular.  His  next  reform  was  of  a 
similar  nature.  There  had  growTi  up  at  Prince- 
t(jn  an  elaborate  club  svstem  which  was  mure 
important  to  most  of  the  undergraduates  thaa 
the  passing  of  examinations.  To  liccome  a  mem- 

ber of  one  of  the  clu!)s  was  the  fir^t  ambition 
of  most  students.  Moreover  the  social  life  «  f 
the  students  was  absor!»ed  by  these  clubs.  Wil- 

son proix)sed  in  1907  that  a^  xmn  as  suitatic 
dormitories  could  be  providctl.  all  srudentf 
should  live  together  and  have  their  rooms  as- 

signed to  them  !)y  lot ;  that  they  should  rat  to- 
gether, the  rich  and  the  poor,  in  dininp-places 

on  or  near  the  quadrangle;  and  thai  the  on- 
married  tutors  should  live  with  the  students  ib 
the  dormitories.  This  reform  was  aimed  at 
making  student  life  demr>cratic  and  helpful  to 
all  alike.  This,  too,  would  cost  large  stun*  of 
money  and  require  several  years  to  become  ef- 

fective. It  was,  however,  too  much  for  the 
students.  Some  professors  also  found  the  nev 
fiace  a  little  too  swift  and  the  alumni  encour- 

aged resistance. 
But  !)efore  the  resistance  became  effectiTr. 

a  gift  to  the  propcised  graduate  school  which 
all  hebl  as  necessarv  to  the  very  existence  of 

the  university,  intro<luced  a  new  'subject  of  dis- cussion.     Dean   Andrew   West,   a  close  intnd 
of  the  president,  desired  the  graduate  school  tc 
be  set  up  at  a  distance   from   the  qiiadrangk 
which  \\  ilson  would  make  the  centre  of  coll^ 
life.     Wilson  objecieil  gently.     The  matter  rr- 
inaincd   in   alieyance   till   in    lOQQ  a  conditiofui 
gift  ot   something  like  a  million  dollars  to  the 
gratluate    school    compelled    a    decision.     Tbf 
gilt  was  to  be  applied  according  to  the  wishf* 
of    I  Han    West.      \\  ilsiui   refusid  to   accept  it 
on    tlio-i'   conditions.      The   segregation   ft  the 
LTadiutti*  stiuUnts  seemed  to  him  to  thwart  the 
iltnuivr.itir  pwrftosrs  oi   bis  whole  reform  pn>- 
giam       11.1    Miisut's  *i<led  wiih  Wilson  and  thf 
L".:t   w.i-   iMuriilly  ileclii'.ed.  but  not  l»efore  thf 
>iiljii  t  ii.iil  leii'ine  .i  n.tti<'iial  one.  for  the  nc»- 
]i.ilKi>  «t   till-  iouiiti)    di.<cu!ksed  the  issue     !• 
M.iy  PMH,  Isiac  \\>nian  of  Boston  died  and  ic:- 
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%  reported  to  l>e  several  millions,  to  the 
e  school.  Dean  West  was  to  be  one  of 
:utors  of  the  will  and  he  was  to  use  the 
Uions  to  carry  out  his  ideals  in  the  new 
Wilson  could  not  refuse  these  mil- 

\nd,  before  this  time,  the  opposition  to 
drangle  reforms  had  assumed  formida- 
portions.  Dean  West's  influence  and 
the  students  and  professors  who  opposed 
ident  were  united.    The  Wilson  reforms, 
as  they  were  in  educational  circles 

out  the  country,  were  halted.  It  was 
ily  rumored  that  Wilson  would  resign  at 
icemcnt  1910. 
work  at  Princeton  had  made  Wilson 

<nown  in  the  United  States  as  an  educa- 
jfore  it  took  its  final  turn  in  1910,  Col. 
Harvey,  representing  the  conservative 
f  the  Democratic  party  and  editor  of 
s  Weekly,  inaugurated  a  movement  to 

t)out  Wilson's  nomination  for  President 
Democratic  party  in  1912.  Harvey  en- 
iwspaper  editors  and  political  party  lead- 
ie  type  of  James  Smith,  Jr.,  of  New  Jer- 
le  cause.  The  country  was  growing  rest- 
he  conduct  of  the  Republican  party.  Wil- 
»  a  progressive  Democrat;  Harvey  and 
nds  were  reactionary  Democrats.  The 
itial  election  was  then  two  years  off  and 
ation  in  the  Democratic  party  was  one 

t  uncertainty.     The  efforts  of  Wilson's however,  had  resulted  in  making  him 
nent  political  figure  and  there  arose  a 
demand  in  his  home  State  for  his  nomi- 
,s  a  candidate  for  governor.  His  nomi- 
ollowcd  in  September  1910,  and  in  Octo- 
presidciicy  of  Princeton  was  given  up. 
npaign  that  Wilson  conducted  that  au- 
a  stalwart  Republican  State  attracted 

ntion  of  the  country.  The  election  of 
by  a  majority  of  49,000  made  him  a  real 
;e  for  the  Presidcncv  which  his  admin- 
.  as  governor  further  advanced.  He 
ot  fulfil  the  hopes  of  the  conservative 
ats  as  governor  and  broke  with  Smith. 
e  broke  with  Harvey.  When  the  con- 

es  abandoned   him   and   endeavored   to 
their  influence  to  other  candidates  for 
mocratic  Presidential  nomination,  the 
rogressive  elements  of  the  Democratic 
irned   to  Wilson.     Of  greater  moment 
break-up  of  the  Republican  party  in 

12.     Colonel    Roosevelt   endeavored   to 
the  renomination  of  his  former  friend, 
id,  failing  to  do  so,  led  a  revolt  from 
■rention.  It  was  plain  that  a  new  con- 
composed  of  the  Roosevelt  men,  al- 

nnounccd  in  Chicago,  would  nominate 
mel.  These  cvciils  focussed  the  na- 
tention  upon  the  Democratic  party  when 
ibled  in  convention  at  Baltimore  25 
12.     No  such  convention  had  ever  been 
American  political  history.  It  lasted 
July  and  was  marked  from  the  begin- 
intense  bitterness  between  the  conserva- 
progressive  elements  of  the  party.    In 
to  Mr.  Wilson  the  leading  candidates 

saker  Champ  Clark  of  Missouri,  Judson 
of  Ohio  and  Oscar  W.  Underwood  of 

,.  Mr.  Wilson  won  on  the  46th  ballot, 
hrough  the  support  thrown  to  him  by 
Jenniiif^s  P>ryaii. 
m  made  an   active  campaign   and  was 
»y  a  vote  of  435  in  the  electoral  colleges 

against  88  for  Colonel  Roosevelt  and  eight  for 
Mr.  Taft,  the  regular  Republican  candidate. 
The  popular  vote  for  Wilson,  however,  totaled 
only  6,293,019  as  against  7,604,463  votes  cast  for 
Roosevelt  and  Taft.  But  the  Democrats  won 
large  majorities  in  both  houses  of  Congress  and 
Wilson  entered  the  Presidency  in  March  1913, 
with  every  branch  of  the  government  at  his 
command.  He  summoned  Congress  in  extra 
session  in  April.  All  the  great  committees  were 
headed  by  Democrats,  if  not  by  his  friends. 
He  urged  at  once  some  of  the  greatest  reforms 
that  have  ever  been  effected  in  the  historj^  of 
the  country.  Acting  on  his  recommendations 
Congress  reduced  the  tariff  from  a  general 
level  of  45  to  25  per  cent  and  greatly  enlarged 
the  free  list.  Many  economists  alleged  that  for 
the  first^  time  in  half  a  century  the  tariff  was 
written  in  the  interest  of  the  masses  and  not  in 
that  of  the  manufacturers.  Of  even  greater 
importance  was  the  reform  of  the  national  cur- 

rency system  in  the  Federal  Reserve  Act  of 
1913,  by  which  the  control  of  the  money  of  the 
countrjr  was  taken  from  private  hands  and 
placed  in  the  Treasury  Department.  The  coun- 

try was  divided  into  12  banking  districts  and 
the  reserves  of  those  districts  were  placed  in 
certain  reserve  cities  in  order  that  the  needs  of 
the  coimtry  as  a  whole  might  the  better  be 
served  and  what  had  been  called  financial  pan- 

ics, produced  by  the  nervous  financial  state  of 
mind  of  New  York,  the  reserve  centre  under 
the  old  system,  might  be  averted.  This  meas- 

ure was  immediately  successful.  These  re- 
forms of  1913  were  followed  by  the  Clavton 

Anti-trust  and  the  Federal  Income  Tax  laws 
of  1914,^  the  former  of  which  definitely  settled 
an  old  issue,  whiU  the  latter  subjected  the  in- 

comes of  the  country  to  a  graduated  tax  that 
quickly  proved  to  be  of  revolutionary  character. 

Although  the  Democratic  party  was  not  in 
entire  accord  with  Wilson,  and  the  Republicans 
as  a  whole  resisted  him  with  all  their  might,  he 
held  Congress  in  session  almost  continuously 
till  the  great  European  War  brought  apother 
series  of  problems  before  the  country.  But  al- 

ready the  Wilson  foreign  policy  was  shown 
in  his  refusal  to  allow  the  army  and  navy  to  be 
used  on  behalf  of  money  lenders  or  investors 
in  Mexico  and  South  America.  He  even  went 
so  far  as  to  say  at  Mobile,  in  October  1913, 
that  the  United  States  would  never  again  annex 
a  foot  of  land  against  the  will  of  those  most 
concerned.  This  attitude  bewildered  European 
diplomats  and  it  angered  important  elements  in 

the  United  States.  Wilson  had  an  excellent  op- 
portunity to  illustrate  his  foreign  policy  in 

Mexico  where  General  Huerta  rose  to  the  presi- 
dency through  the  assassination  of  Madero 

early  in  1913.  Huerta  was  favorably  disposed 
toward  American  investors  in  Mexico.  Wilson 

refused  to  recognize  Huerta  and  by  his  atti- 
tude compelled  the  overthrow  of  that  leader, 

only  to  find  that  the  two  Mexican  generals  who 
had  together  fought  Diaz  and  Huerta  now  fell 
to  fighting  each  other.  Wilson  gave  his  support 
to  Carranza,  but  the  months  and  years  that 
passed  did  not  suffice  to  pacify  the  distracted 
country;  and  in  1916  Wilson  was  compelled  to 
send  expeditions  into  the  country  to  compel  re- 

spect for  American  law  and  international 
rights.  The  Mexican  difficulty,  however,  soon 
paled  into  insignificance  in  comparison  with  the 
difficulties  produced  by  the  European  War 
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V.  liiili  ln>:;iii  <.n  1  Aui:  VHA.  While  the 

Pri««i<!i'nt  was  pn-nariii^^  fur  hi*,  fir^t  takiim  of 
the  ♦»t'!isf  of  ihf  rniiniry  on  ih(  i>ohcii'<  \u-  ha«! 

juit  into  pranicf.  \h'\>  yir'Ai  upheaval  Mt  men's 
ilMtii^hts  upon  other  sul»jcrts.  Thi-  ileoti*!!!  of 

1**14  rcMiltcd  ill  a  rriurii  to  ('oii|;ri'SN  <if  a  ma- 
jority of  l)rm<H'rat*i,  mn^t  of  whom  were 

pledged  to  support  the  administraliou. 
Nfean while,  on  IS  Au^Misl,  WiKdii  declared 

in  a  proclamation  to  the  coiuitry  that  all  men 
must  maintaiti  a  "Strict  neutrality  as  between 
the  warring  pf)wers.  Leading  puMic  mm  and 
newspapers,  regard  lesN  of  j^irty  ali^rnments, 
Kave  him  hearty  support;  hut  as  the  war  con- 

tinued and  cast  its  shad<iw  o\er  the  whole 
world,  the  different  elements  of  the  composite 
country  took  side*^.  A  j)articular  source  oi  ir- 

ritation was  occasioned  hy  flerman  pnipaK^md- 
ists  who  did  their  utmost  to  !»reak  the  coun- 

try*»i  neutrality;  others  nf  the  >ame  v;r(«ui»  tried 
to  affect  tlie  course  of  the  war  hy  aiiemptinj^ 
the  destruction  of  hridccs  and  canals  an<l  hy 
tncitinu  strikes  in  munition  plants  from  which 
the  Allies  derived  a  con^ideraMe  portion  of 
their  supplies.  WiNon  took  every  possihle  oc- 
ra'iion  to  press  uj^on  the  couniry  the  necessity 
of  nati(tnal  unity,  of  devotion  to  the  ideals  for 
which  the  l^iited  States  had  been  cstahlished 

and  of  refraining;  from  deed-*  that  mi>;ht  com- 
mit the  Country  to  either  sjdo.  Me  went  so 

far  even  as  to  say  that  ** there  was  such  a  thinp: 
as  heinj;  too  prtanl  to  fiijht.'*  He  endeavored 
to  hrinp  al"iut  peace  in  luirope  l»v  the  otTer  of 
his  services  as  a  mediator.  Oii  7  May  191.^,  a 
(ierman  submarine  commander  deliheratoly  sunk 
the  i:reat  liritish  liner,  the  Lu.fitania,  scndiuR 
l.l.M  person*i  to  their  death,  of  whom  114  were 
American  citi/eus.  The  coimtry  was  intensely 
excite<l;  hut  \Vil>on  t<'lt  that  he  could  not  then 
^<i  to  war.  He  demanded  apoloi^y  and  repara- 

tion and  Kave  <  lern^'uiy  s(demn  warning.  Other 
ships  were  sunk  durini:  tlu*  year  and  other 
American  lives  were  lost;  hut  confronte<l  with 
a  national  election  in  \W\  neither  WiNon  nor 
the  Republican  national  conve?ition  of  that  vear 

prt>posi-d  war  as  a  remedy  Xor  di*!  the  1*ro- 
pre^isive  c<»nveTition.  which  Colonel  Kooscvelt 
dcmiinated.  sutri:est  war.  The  lead*  r<:  did  not 
know  what  the  people  thnucht.  The  Republicans 
fuiallv  nominated  Mr.  Justice  HuL'hes  as  their 
candidate  and  the  l*roures*;ives  confirme*! 
him  a<  their  choice.  Tht  platforms  dealt  with 
domestic  pmlilenis  iu'iistini*  on  foreiirn  atTairs 
only  in  the  C"mmercial  ri^dits  of  the  c<umtry. 

\\ils«.u  was  renominated  The  henmcratic 

platform  simply  approved  the  WiUi-n  pi»licies 

an«l  asked  that  lie  be  returned  to  «»lf'ice  nii  the 
^'roiiisd  that  a-i  iVe'^ident  he  had  kept  the 
ci»untry  out  of  war  WiUon  wa<  re-electetl.  his 
plurality  reachinir  .n'<1.''41  votes.  Vii  »:(»  «lo';e 
was  the  conte-t  in  the  h'lictiral  <"ollec:<  that a  rr\eisal  (,f  2.(MN)  \oies  in  California  woubl 

havi-  niaile  Mr  Hnvrhes  ]*residtni  l>urimr 
the  cainpaiv'n  \\  iNoii  had  s;iid  that  the  role  of 
nentiidiiy  ha<l  In  n  about  playnl  out  The 

Pn  -iiii  11!'^  ii'iitnde  at  this  time  toward  th<* 
stinv:rb  in  hnropi-  is  In-st  ̂ ^atlnred  from 
h's  atblrr^-  at  i  hnaha  on  .^  <  >rt  1*>1«».  in 
which  h.  -.lid  "It  will  take  th«  loni: 
emiu'ry  f^i  btotmy  to  explain  this  war.  but 

i-'iirnpr  iiiu'li*  11' t  tr»  mi-«MnleTst;»nd  Us.  We 
are  h'-lduiL'  <  M.  x>  '  Im«.411s«'  we  do  ih'l  feel 
conccrni'd.  bts*  b«i  ausi-  wh*'n  we  exert  the  force 
uf  this  nation  we  want  to  know  what  vic  are 

exerting;   it   for.    .     .  \Vt    want    to  kiirw 
whenever  we  act  what  the  purpose  is  —  v^hat 
the  ultimate  ̂ oal  is."  In  the  ri*(jurst  for  the 
pas^^iK^c  of  the  so-called  Adamson  law.  of  tlw 
preceding  September,  he  had  asked  for  the  ex- 

tension of  the  L' in  led  Stales  eiKlit-hour  law  10 include  workers  in  the  railroad  trains  senrioe. 
A  K:reat  strike  was  a\eried.  He  was  about  lO 
make  one  more  etlort  lo  briiiK  the  Europen 

war  to  an  end,  when  Cjc'rmany  on  12  December 
a.sked  for  a  conference  of  thi  warring  powcn 
for  the  purpose  of  .securing:  peace.  Cjcrmaoy 
did  not  disclose  her  conditions.  Wilson  spl^ 
niitted  tin-  German  proiiosal  to  the  Allied 
powers.  The  repiv  was  a  cpiick  refusal  On 
22  Jan.  r>17.  Wilson  spoke  to  the  Senate  ia 
what  was  at  (»nce  callc'I  a  remarkable  address. 
The  principal  ideas  that  later  became  famou 
in  the  iMiurteen  I'uints  were  now  sUKKested  to 
Kurope  as  a  basis  of  peace,  lie  e\cn  >aid  thai 
a  lasting  peace  ci.uld  only  lie  secured  by  a 

**p<'ace  without  victory."  He  meant  that  the 
bitterness  df  a  war  to  the  "last  man*  ouf^t  to 
be   a  vo  it  led. 

His  rffort  failed.  On  the  last  <lav  of  Jantl- 
ary  the  Citrman  .Ambassador  in  \Vashingt(Mi 
handed  the  uovcrnment  a  note  in  which  the 
(ierman  ^^iivernment  announced  its  intentlM 
to  declare  a  submarine  blockade  about  England 
France  and  Italy  and  warned  all  nations  10 
t»eware  on  penalty  of  having  their  ships  aad 

their  jM^ople  sunk  without  notice.  Wilsons  reply 
was  to  dismiss  the  (Ierman  Amitassador  and  re- 

quest 0»n cress  to  declare  the  country*  in  a 
state  of  armed  neutrahtv.  ConRrrss  failed  to 

grant  the  retpiest  an<l  \Vilson  set  aliout  jre- 
narinjr  for  American  entrance  into  the  conflict 
When  the  rejailar  session  of  that  Coninvsi 
came  to  an  etid,  he  promptly  summoned  the 

new  f'on^'ress  in  extra  session  for  2  April  'to receive  a  communication  ctmceminR  RfHt 

matters  of  national  policy.*  On  2  April  hf 
ad<lressed  Convrress  in  a  jireat  speech  rccoi^ 

tnendinv;  that  Cont^res^  declare  "the  reccml 
course  of  the  Imperial  (ierman  governincBt  lO 

be  in  fact  nothing:  less  than  war  against  4| 
povtrnment  and  people  of  the   United  Stall? 
On  <»  April  war  was  declare<l  hy  lar^e 
ities.     Hut   Wilson  took  pains  to  insist  to 
c««nntry  and  all  the  world  that  the  United 
did  not  v'o  to  war  for  any  material  interesli 
any  imperialistic  purposes  (»f  any  of  the 
concerno*!.     It   was  to  be  a  war  to  *! 
w«'rld  safe  for  democracy.*    He  endeai 
convince  the  pe«>ple  of  the  United  States 
annevations    and    commercial  exploitatii 
the  natural  causes  of   war;  and  he 
impress    Kurope  with   the   idea   that 
was   the  onlv   safe    rule    for   p;ovet 
that  absiilutc  e«|uality  amonfr  all  peoples^ 
an<l    sniall.    was    the   only    safe    rule   of 
naii'inal    conduct.      From   2    April    1917 

Ni»v    I'MS.   Wilson's   career  is   in    great 
World  history:  he  swayed  the  whole 
no  of  her   statesman  had  ever  swayed  it. 
KtiLdish  Liberal  ha«  said  that  *it  was  Eh 
voiir   of   (if id   talkini;  over  our  heads  tl 
continent    and    to    the    nations    of    the 
The   sum   of    it    all   was  expressed  on  8 
1'MS.    in    the    marvelous   address    in    wUcft 
iMMirti  en    I'liirit^.    now    so    well   known  to 
wkiM.  were  laid  <lown      He  wished  to 

all  m«  n  to  the  freedom  of  the  seas,  the  self- 
determination  of  pc(»p]es,  open  diploaaqr.  die 
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freest  possible  trade  among  nations,  access  of 
inland  nations  to  harbors,  disarmament  every- 

where and  a  League  of  Nations  that  should 
lead  and  giiide  mankind  into  better  ways.  Upon 
such  a  basis  would  the  United  States  conclude 
peace.  From  public  statements  of  European 
leaders  and  from  the  avowals  of  responsible 
diplomats,  these  points  were  accepted,  although 
thoughtful  men  everywhere  doubted  whether, 
at  the  end,  the  greater  European  powers  would 
actually  abide  by  such  a  program  of  self-denial. 

There  was  a  strenuous  protest  in  the  indus- 
trial centres  of  the  United  States  against  the 

possibility  of  free  trade.  Colonel  Roosevelt 
denied  in  a  vigorous  campaign  in  the  autumn  of 
1917  that  the  United  States  fought  to  make 
the   world    safe   for   democracy.     In    January 
1918  he  and  many  other  prominent  leaders, 
both  Democratic  and  Republican,  tried  to  press 
through  Congress  a  bill  which  would  have  set 
up  a  war  cabinet  to  assist  the  President.  Wil- 

son opposed  the  movement  and  it  failed.  But 
the  fight  upon  the  President  and  his  war  plat- 

form was  continued  till  the  Congressional  elec- 
tion of  1918.  Wilson  asked  the  country  in  a 

formal  statement  to  return  Democrats  to 
Congress  in  order  that  he  might  the  better 
carry  the  war  to  a  conclusion.  It  was  a  close 
election  in  which  the  Republicans  won  a  major- 

ity in  the  Senate  by  two  votes  and  in  the  House 
by  a  larger  margin.  Much  money  was  spent 
in  the  campaign  and  one  of  the  senators  was 
still  defending  himself  in  court,  late  in  1919, 
against  the  charge  of  corrupt  use  of  money.  It 
was  the  first  time  that  Wilson  was  confronted 
with  the  prospect  of  a  hostile  Congress,  a  fact 
which  appeared  the  more  significant  as  the 
near  approach  of  a  breakdown  of  Germany 
and  her  allies  became  known.  When  an  armis- 

tice was  proposed  by  Germany,  the  Allied 
governments  agreed  that  Wilson  should  be 
3ie  common  spokesman;  but  Colonel  Roosevelt 
and  Senator  Lodge  gave  out  a  statement  of 
Republican  conditions  of  peace  which  were 
supposed  to  be  more  hostile  to  Germany  than 
Wilson's  Fourteen  Points.  The  Republicans  an- 

nounced that  they  were  unwilling  to  allow  Wil- 
son to  represent  the  country  in  the  peace  confer- ence. 

In  his  annual  message  of  December  1918, 
Wilson  announced  that  he  would  go  in  person 
to  Paris  to  aid  in  the  negotiation  of  a  world 
peace.  The  leaders  of  the  Senate  warned  him 
against  this  course  and  many  of  the  greatest 
papers  in  the  North  took  the  view  that  it  was 
inexpedient  if  not  improper  and  unconstitu- 

tional for  the  President  to  attend  the  peace 
conference  in  person.  A  former  senator  and  a 
former  attorney-general  of  the  United  States 
gave  it  as  their  matured  opinions  that  Wilson 
would  cease  to  be  President  the  moment  his 
ship  passed  beyond  the  boundary  of  the  country. 
Nevertheless  Wilson  sailed  for  Europe  on  4 
December,  and  arrived  in  Paris  on  the  14th. 
He  received  an  ovation  that  surpassed  anything 
witnessd  in  France  since  the  days  of  Napoleon 
I.  In  London  a  similar  demonstration  was 
made  when  he  arrived  there  just  after  Christ- 

mas. Early  in  January  he  visited  Rome  where  he 
was  counted  as  a  sort  of  messiah,  come  to  save 
Europe  from  the  terrors  of  future  wars.  These 
visits  were  made  at  the  request  of  the  govern- 

ments concerned  and  during  the  delays  incident 

to  the  gathering  of  the  peace  conference.  Still, 
he  was  not  unaware  of  the  risks  of  his  position. 
He  had  remarked  to  a  friend  in  September 
preceding  that  he  almost  dreaded  to  think  of 
the  end  of  the  war,  for  then  every  nation  of 
Europe  and  every  group  of  interests  in  the 
United  States  would  begin  to  think  of  selfi^ 
ends. 

When  the  peace  conference  opened,  it  was 

promptly  discovered  that  the  first  of  the  Four- teen Points,  open  covenants  openly  arrived  at, 
could  not  be  realized.  Men  simply  would  not 
discuss  in  public  the  graver  issues  involved,  lest 
the  very  ends  they  sought  should  be  jeopardized. 
The  conference  decided  to  sit  behind  closed 
doors.  Then  it  was  found  that  the  conference 
was  too  large  for  rapid  work  and  a  council  of 
five,  including  Wilson,  Lloyd  George,  Clemen- 
ccau,  Orlando  of  Italy  and  Makino  of  Japan  took 
its  place.  This  was  later  changed  to  a  council 
of  four,  the  Japanese  representative  simply 
absenting  himself.  Wilson  labored  a  month 
to  induce  his  colleagues  to  accept  the  Fourteen 
Points,  including  the  proposed  league  of  nations, 
the  most  important  of  all.  The  other  repre- 

sentatives endeavored  for  a  month  to  arrange 
the  preliminaries  of  a  peace  without  applying 
the  Wilson  principles  and  without  accepting  the 
league  idea.  But  unable  to  agree,  the  whole 
conference  met  on  the  14th  of  February  and 
accepted  the  idea  of  a  league  as  a  part  of  the 
treaty.  Wilson  returned  to  America  and  in 
public  addresses  warned  his  opponents  that  the 
covenant  of  the  League  of  Nations  would  be 
so  interwoven  with  the  Treaty  of  Peace  that 
the  rejection  of  the  former  would  involve  the 
rejection  of  the  latter.  How  little  this  state- 

ment availed  its  author  was  revealed  in  the 
months  that  followed. 

Returning  to  Paris  about  the  middle  of 
March  1919,  Wilson  found  the  conference  had 
abandoned  the  League  of  Nations  idea  and  had 
set  about^  a  peace  of  indemnities,  annexations 
and  reprisals.  For  a  month  Wilson  fought 
almost  single-handed  for  a  peace  which  he 
could  call  democratic.  He  won  to  the  extent 
that  France  abandoned  her  demand  for  a 
Rhine  frontier  and  agreed  to  self-determina- 

tion in  Poland  and  other  European  sub- 
merged nationalities;  and  the  League  of  Na- 

tions was  made  a  part  of  the  treaty.  But  the 
concessions  greatly  weakened  the  President, 
while  the  opposition  to  him  on  substantially 
imperialistic  grounds  gained  constantly  in  the 
United  States.  Wilson  returned  with  the 
Treaty  and,  calling  Congress  together,  laid  it 
before  the  Senate  on  10  July  1919.  Immediately 
the  bitterest  opposition  was  manifest.  Wilson 
fought  for  his  work  at  Paris.  He  recognized 
that  the  essentials  of  his  whole  career  in  the 
White  House  were  under  attack.  He  made 
a  tour  of  the  country  on  behalf  of  the  adop- 

tion of  the  Treaty  and  the  League  of  Na- 
tions. He  spoke  at  Columbus,  Ohio,  at  Saint 

Louis,  at  many  other  points  in  the  Middle  West 
and  on  the  Pacific  Coast.  Everywhere  he  urged 
acceptance  of  the  Treaty  and  M  many  places 
received  extraordinary  ovations.  But  he  was 
taken  ill  at  Wichita,  Kans.,  and  was  hurried 
home  to  Washington,  where  he  was  kept  in 
bed  for  several  months.  The  judgment  of 
history  upon  his  contribution  to  the  progress 
of  *'all  men  everywhere,*  as  the  American  ideal 
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runs,  cannot  now  be  made  up,  although  none 
may  (loul)t  that  he  will  l»c  counted  among  the 
greatest   of    American   Presidents. 

The  S(»urccs  of  information  ahout  Wilson 

are  many.  Woodrow  \Vils(»n,  *  Congressional 
(Government*  (18S5),  *Thc  New  Freedom* 
(V)\3),  and  the  volumes  of  his  *  Addresses  and 
Messages,*  puMishcd  from  time  to  time  by 
Harper's,  form  the  chief  sources  for  his  ideas 
and  recommendations.  The  *•  Congressional 
Record**  and  the  newspapers  of  the  day  from 
1013  to  1920  give  his  addresses  to  Congress 
and  show  how  much  of  his  work  has  passed 
into  law.  Consult  also  Male,  William  Bayard* 
'Woodrow  Wilson:  His  Story*  (1912):  Har- 

ris. H.  W..  'Life  of  WiM)drow  Wilson*  (1917)  ; 
Low,  A.  Maurice,  'Woodmw  Wilson:  An  In- 
ivrpreiaiinn*  (1918);  Kot>inson  and  West,  *Thc 
Foreign  Policy  of  Woodrow  Wilson*   (1917). 

WllXFAM    K.    I)Ol)D, 

Professor  of  American  History,  University  of 
Chicago. 

WILSON,  N.  C,  city  and  county-seal  of 
\\  iUon  County,  on  the  Atlantic  Coaj»t  Line  and 
the  Norfolk  Southern  railroiids,  about  42  miles 
east  by  south  of  Kaleigh.  It  is  in  an  agri- 

cultural region  in  which  the  chief  products  are 
cotton  and  tobacco.  It  is  the  largest  bright  leaf 
t(ibacco  market  in  the  world.  The  principal 
manufacturing  establi>hmt-nts  are  cotton  and 
lumber  mills,  carriage  factories,  foundries,  ma- 

chine shops,  toliacco  works  and  tlour  mills. 
The  town  owns  the  electric-light  plant,  gas 
plant  and  the  waterworks.  The  five  banks  have 
a  combined  capital  of  over  $45<).(XX).  There  are 
public  and  private  schools  for  both  races.  Pop. 
12.(X)0. 

WILSON  BILL,  The,  a  tariff  measure  en- 
acted by  Congress  in  1H*>5,  succeeding  the  Mc- 

kinley Act  (q.v.)  of  1H90.  The  Wilson  tariff 
bill  was  !>ascd  on  the  cost  of  raw  material 
rather  than  on  the  cost  of  producti<»n.  and  wan 
passed  in  the  interest  of  the  manufacturer.  By 
this  bill  w<it)l  wns  placed  on  the  free  list  or  was 
made   free  of  duly. 

WILSON  COLLEGE,  a  college  for  women, 
locaiid  at  Chamberslmrg,  Pa.  It  was  estal>- 
lished  in  1S70  un<Kr  thr  auspices  of  the  Presby- 

terian Church.  Thv  majority  of  the  t»oard  ()f 
trustees  arc  Presbyterians  and  the  college  is 
undir  the  special  care  of  the  Synod  of  Penn- 

sylvania. The  courses  otTered  are  a  classical 
course  leading  to  the  dejjree  of  AW.  and  a 
scientific  course  leading  lo  the  degree  of  B.S. 
Kach  course  is  fuur  \i'ars  in  Ungth;  the  work 
in  all  courses  inchuks  requirecl  and  elective 
stndirs.  I^il'le  '^tudy  is  ruiuirrd  in  all  c<mrses. 
History  and  theory  nf  art  and  music  are  in- 
ilu<litl  ann>!:g  the  regular  eleclives;  and  stu- 
fiitr.N  can  take  technical  music  courses  and  at 
the  same  time  do  the  full  amotiiit  of  work 
Kipurtd  for  the  .\  B.  degree.  Courses  in 
lh\«'ic;il  education  are  recpiired  for  three  years 
of  ilie  »*olbj:e  course,  and  the  outdoor  sports 
of  rowiiiv-',  teiin's,  ]..i^ketball  and  hockey  are 
encouraLTcd.  Tht  stu<leii!s  maintain  three  liter- 

ary -ovit:iiN  i.iu  «»pin  it>  all  from  which  the 
most  .iMi  inenibifN  .ire  cho<en  to  the  two  honor 
siirieiiis;  nit  ir.lii  J '.hiif  in  "-ne  of  these  societies 

is  re«iuire<l  '1  bi  Millek'e  cami)Us  comprises  50 
acres  Inc.itnl  ii.  !hi  -uTiurliN  ».t'  (  hainlu  r^ljure. ; 
the  ("onocochia^'ue  tlows  ihroUK'h  the  ►; rounds. 

affording  opportunity  for  rowing  and  fi&hing 
The  buildings  include  Main  Hall,  Fletcher  Hall. 
South  College,  Science  Hall,  the  dining  hall. 
the  gymnasium,  with  a  new  swimming  pool. 
Frank  Thomsfin  Music  Hall,  with  a  large  audi- 

torium, the  infirmary  an<i  faculty^residcnccs 
The  library  in  1919  contained  14.0(X)  volumes; 
the  students  numbered  245,  of  whom  219  are 
candidates  for  the  A.B.  degree. 

WILSON'S  CRSEK,  Battle  of.  Battle  of 
the  American  Civil  War  fought  10  Aur.  1861 

near  Wilson's  Creek,  about  10  miles  south  ot 
Springfield.  Mo.  General  Lyon  commanded  the 
Federals  who  numbered  al>out  6.(XX).  while  the 
Confederates  under  McCuUoch  were  aUnit 
10.000.  Lyon  on  9  August  sent  1»200  men  umler 
Col.  Franz  Sigel  to  take  up  position  for  attack 
(m  the  Confederate  right  tlank  on  the  morninie 
of  the  10th.  Lyon  meanwhile  prepared  to  at- 

tack the  Confederate  left.  Sigel  failed  in  hti 
attack  and  the  Confederates  resisted  Lyon  and 
compelled  his  forces  to  retreat  to  Rolla.  Lyon 
was  killed  during  the  battle.  The  los<ie«  were 
about  even  —  1,100  on  each  side.  Consult  John- 

son and  Huel.  *Hattles  and  Leaders  of  the  Civil 
War'   (New  York  18K7). 

WILSON'S  RAID  FROM  CHICKA- 
SAW  TO  SELMA,  ALA.,  AND  MACON. 

GA.    After  the  defeat  of  Hood's  army  at  Nash- ville   ((|.v.)    1.^16   Dec.    18M,   Gen.    James    M 
Wilson  proceeded  to  complete  the  organixation 
of  a  cavalry  corps,  with  which  it  was  proposed 
to  overrun  the  South  and  destroy  its  railroads 
and   manufacturing   centres.     Early   in    March 
18(o  27,()(X)  men  had  been  gathered  and  organ- 

ized, nearly  all   well  mounted,   finely  equipped 
and  brought  to  a  high  state  of  etViciency.     borne 
of    this    force    was    detached    for    other    duty. 
Wilson,    who    had    been    encamped    along    the 
north    bank    of    the    Tennessee    River     from 
Gravelly  Springs  to  Waterloo  Landing.  croN>ed 
the  river  on  IS  March  and  started  from  Cliicka- 
saw  and  Waterloo,  on   the  22d,   for  m  march 
through  northern    .Alabama,   his   first   objecti\e 
point  t)eing  Selma,  a  great  manufactuhnffplacc 
He   had   the   three   divisions   of   Gens,    tmory 
Cpton,   Fli   I-(mg  and  E.   M.    McCot»k,  aggre- 

gating 12,3(K)  mounted  men  with  24  guni^.     He 
had  also   1,.^00  dismounted  men.  who  were  to 
act  as  train  guards  till  they  C(»uld  he  mounted 

from  captured  horses.     General  Shemuin  sa)*) 
it   was   the   largest,   most      efficient   and   most 
powerful   body  of   horse   that   had  ever  come 
under  his  command.     It  was   not   excelled  by 
any  lK)dy  of  cavalry  in  the  army.    Accompany- 

ing it  was  a  small  canvas  pontoon  train  of  10 
floats,  hauled  by  SO  six-mule  teams,  and  a  supply 
train  of  250  w:igons  which  were  sent  tack  to 
the  TeinKS!»ee  as   fast  as   they  were  unloaded 

This  train  carried  4.^^  days'  rations  of  coffee,  20 
of  suuar.  13  of  salt  and  ̂ )  rounds  of  ammuni- 

tion.    l\ach  man  carried  five  days'  light  rations^ 
with  HX)  rounds  of  ammunition,  and  five  dayi' rations  of  bard  broa<l  and   10  of   sugar  aad 
salt    wen.    carried    on    pack    animals       As   the 
entire  country  near  the  Tennessee  was  nearly 
destitute  of  forage  it  was  necessary  to  scatter 
the   troops  uviT  a  wide  extent  and  march  as 
rapidly   a^   circumstances   would   permit.     This» 
WiK<»n  says,  was  nndered  safe  by  the  fact  ihit 
General    For  rest's   Confederate    forces   were  at 
the  time  much  scattered,  some  near  West  Poim. 
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Miss.,  150  miles  southwest  of  Eastport,  while 

Roddey's  forces  occupied  Montevallo,  on  the 
Alabama  and  Tennessee  Railroad,  nearly  the 
same  distance  to  the  southeast.  By  starting  on 
diverging  roads  the  enemy  was  left  in  doubt  as 
to  the  real  object  and  compelled  to  watch 
equally  Columbus,  Tuscaloosa  and  Selma. 
Therefore  the  divisions  marched  on  different 
roads,  but  the  objective  point  of  each  was 
Selma,  distant  180  miles,  and  the  average  march 
of  each  division  to  reach  it  was  250  miles. 
The  command  moved  southward  in  three  col- 

umns and  on  the  26th  reunited  at  Jasper,  about 
80  miles  southeast  of  Tuscumbia,  from  which 
it  crossed  the  two  forks  of  the  Black  Warrior, 
and  pushed  for  Montevallo,  a  centre  of  iron 

manufacture.  General  Croxton's  brigade  was 
detached  to  move  on  Tuscaloosa,  to  burn 
bridges,  factories  and  public  stores,  and  rejoin 
the  command  in  the  vicinity  of  Selma.  Iron- 

works and  rolling  mills  were  destroyed  near 
Elyton,  and  31  March,  after  passing  Monte- 

vallo a  mile,  Upton  encountered  Roddcy,  who 
disputed  the  road  to  Randolph.  After  two 
brisk  engagements  Roddey  was  driven  back,  los- 

ing lOQ  men,  and  was  pursued  by  Upton,  who 
occupied  Randolph  at  dark.  Here  a  courier  was 
captured  with  dispatches  to  Forrest,  showing 
that  several  columns  were  moving  to  join  For- 

rest for  the  defense  of  Selma,  and  detachments 
were  sent  to  check  them.  McCook  was  left  at 
Randolph  to  guard  the  trains  and  rear,  while 
Wilson,  with  the  divisions  of  Long  and  Upton, 
on  1  April,  rode  straight  for  Selma,  encountered 
and  brushed  away  several  detachments  of  For- 

rest's cavalry  and  at  Ebenezer  Church  came 
upon  Forrest  in  position,  with  the  brigades  of 
Roddcy,  Crossland  and  D.  Adams,  arbout  1,500 
men,  covering  the  two  roads  from  Randolph 

by  which  Wilson  had  marched.  Long's  division 
and  Alexander's  brigade  of  Upton's  attacked 
and  carried  the  position  in  less  than  an  hour, 
the  Confederates  retreating  in  great  disorder 

toward  Selma  despite  all  of  Forrest's  efforts 
to  rally  them.  At  night  the  whole  command 
bivouacked  about  Plantersville,  19  miles  from 
Selma,  after  almost  constant  fighting  during 
the  day  of  24  miles,  during  which  Wilson  had 
captured  three  guns  and  over  200  prisoners. 
Early  in  the  day  McCook,  with  Colonel  La 

Grange's  brigade,  had  been  ordered  to  march 
rapidly  to  Centreville,  40  miles  distant,  to  seize 
and  hold  the  bridge  over  the  Cahaba,  and  to 

fall  upon  Jackson's  Confederate  cavalry  divi- sion, which  had  thrust  itself  between  the  main 
body  and  Croxton.  At  daylight,  2  Ajiril,  Wil- 

son resumed  his  march  and  by  rapid  move- 
ment, without  opposition,  the  troops  were  in 

sight  of  Selma  and  mostly  in  position  by  4  p.m. 
The  city  had  been  sulliciently  fortified,  as  was 
believed,  against  any  possible  cavalry  attack. 
The  works  contained  24  bastions  and  a  num- 

ber of  strong  redans,  with  deep  ditches  and  an 
interior  line  of  four  detached  forts.  They  were 
of  semi-circular  form,  nearly  three  miles  in 
extent,  with  both  flanks  resting  on  the  Alabama 
River,  above  and  below  the  city.  They  mounted 
^2  guns  and  were  held  bv  Forrest,  with  about 
4.000  veteran  cavalry  and  some  2,000  Alabama 
militia,  home  guards  and  citizens,  mostly  old 
men  and  young  boys.  Wilson  had  obtained 
accurate  plans  of  the  works  and  of  the  ground 
in    front    of    them.      During    the    day    these 
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sketches  were  shown  to  all  his  general  officers 
and  the  plan  of  attack  explained,  from  which 
it  resulted  that  upon  reaching  the  vicinity  of 
the  works,  the  various  brigades  went  quickly 
into  position,  with  great  precision.  At  a  given 

signal  Long's  division  was  to  lead  in  the  as- 
sault, supported  by  Upton,  but  before  the  sig- 

nal had  been  given  Long  had  become  engaged 
and  without  waiting  he  ordered  the  charge,  and 
in  the  gathering  darkness  his  men  went  for- 

ward, under  a  severe  fire  of  artillery  and  mus- 

ketry, scaled  the  works  and  after  a  hand-to- hand  encounter  drove  the  Confederates  from 
them  and  took  many  prisoners.  Some  of 

Upton's  men  joined  in  the  fight.  Gens.  Forrest, 
Armstrong,  Roddey  and  Adams  escaped,  with  a 
number  of  men,  under  cover  of  darkness.  A 

portion  of  Upton's  division  pursued  on  the 
Bumsville  road  until  long  after  midnight,  cap- 

turing four  guns  and  many  prisoners.  Wilson 
had  engaged  and  in  support  8,000  men.  His 
loss  was  44  killed,  277  wounded  and  seven  miss- 

ing. Forrest's  loss  in  killed  and  wounded  was less.  It  was  one  of  the  most  remarkable  feats 
ever  accomplished  by  cavalry,  and  its  result  was 
the  capture  of  2,700  prisoners,  many  colors, 
nearly  2,000  horses,  104  field  and  siege  guns 
and  an  immense  quantity  of  ammunition.  Wil- 

son destroyed  the  arsenal,  with  44  buildings, 
covering  13  acres,  filled  with  machinery  and 
munitions,  powder  works,  three  gun  foundries, 
three  rolling  mills  and  several  machine  shops, 
and  large  accumulations  of  quartermaster  and 

commissary  stores.  On  the  3d  Upton's  divi- 
sion was  sent  from  Selma  to  open  communi- 

cation with  McCook  and  Croxton,  west  of  the 

Cahaba.  McCook  had  found  Jackson's  cav- alry between  himself  and  Croxton,  and  after 
skirmishing  with  it  at  Scottsville,  had  retired 
east  of  the  Cahaba.  Nothing  was  heard  of 
Croxton  and  Upton,  and  McCook  returned  to 
Selma  on  the  6th.  Croxton  made  a  wide  de- 

tour to  the  west  and  south  of  Tuscaloosa,  and 
then  northward  and  eastward  across  Alabama 
into  Georgia  before  rejoining  the  corps.  Prep- 

arations were  now  made  to  march  on  Mont- 
gomery. It  was  necessary  to  prepare  900  feet 

of  bridging  to  cross  the  Alabama  River,  which 
was  running  high,  horses  enough  had  been  cap- 

tured to  mount  the  whole  command,  supplies 
in  the  country  were  abundant,  and  on  the  9th 

the  entire  command,  except  Croxton's  brigade, 
started  for  Georgia  by  way  of  Montgomery. 
When  the  advance,  which  had  not  been  strongly 
resisted,  was  near  Montgomery  on  the  12th, 
the  mayor  surrendered  the  city,  Adams,  who 
was  in  command,  having  retreated,  after 
burning  90,000  bales  of  cotton.  With  bands 
playing  and  colors  flying  the  column  marched 
through  the  city  and  encamped.  Here  five  guns, 
a  large  quantity  of  stores,  small  arms  and  cot- 

ton were  destroyed,  also  five  steamboats  loaded 
with  military  supplies.  On  the  14th  the  com- 

mand moved  with  the  greatest  celerity  to  secure 
the  crossings  of  the  Chattahoochee  at  Colum- 

bus, on  the  direct  road  to  Macon  and  West 
Point,  furthcB  up  the  river.  On  the  afternoon 

of  the  16th  Upton's  division,  in  the  advance  on 
the  Columbus  road,  stnick  Buford's  cavalry 
pickets  and  drove  them  rapidly  through  Girard 
to  the  lower  bridge  over  the  Chattahoochee. 
The  bridge  was  fired  by  the  Confederates  be- 

fore it  could  be  seized,  and  it  was  then  decided 
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to  make  a  tiigrht  attack  upon  the  central  bridf^c. 
one  of  the  three  that  crossed  the  river  at  this 
point.  Three  hundred  men  of  the  Third  Iowa 
cavalry,  properly  supported,  were  selected  to 
make  the  attack.  The  lines  were  quietly  formed 
and  moved  up  to  within  range  of  the  intrench- 
ments  covering  the  bridge,  and  at  a  signal  the 
attack  began  at  9  ivm.;  the  troops  opened  a 
rattling  fire  from  their  Spencer  ritles,  which 
was  replied  to  hy  a  storm  of  canister  from  27 
guns,  but  the  Iowa  men  went  over  the  works 
at  many  points  and  all  rushed  for  the  bridge. 
At  the  same  time  the  Confederates  tried  to 
escape  by  the  bridge,  which  was  so  crowded 
with  the  men  of  t^oth  forces  that  the  Confed- 

erates holding  the  works  at  the  cast  end  of  the 
bridge  and  commanding  it  with  two  ̂ ns,  were 
restrained  from  firing  and  the  Union  forces 
made  a  rush  upon  them  and  gained  possession, 

and  Columbus  was  taken.  Wilson's  loss  was 
six  killed  and  24  wounded.  He  captured  1,200 
prisoners,  nearly  half  of  the  militia  that  had 
defended  the  place  under  command  of  Gens. 
Howell  Cobb  and  Rolieri  Toombs.  Columbus 
was  one  of  the  great  manufacturing  centres  of 
the  Confederacy,  and  its  capture  resulted  in  the 
destruction  of  a  great  quantity  of  war  material, 
63  guns,  the  ram  Jackson,  mounting  six  guns, 
125,000  bales  oi  cotton,  15  locomotives,  250  cars, 
a  navy  yard  and  armory,  two  rolling  mills, 
powder  magazines  and  an  arsenal,  with  a  great 

?uantity  of  machinery,  two  iron-works,  three 
oundries  and  10  mills  and  factories  turning  out 
war  material.  The  Confederates  abandoned 
and  burned  the  gunboat  Chattachoochee  12 
miles  below  Columbus.  On  the  same  day  that 

Wilson  captured  Columbus,  La  Grange's  bri- gade captured  West  Point.  La  Grange  had 
been  detached  at  Tuskegee  and  marching  north- 

east, after  some  sharp  skirmishing,  appeared 
before  West  Point  about  10  A.M.  of  the  16th 
to  find  that  the  bridge  spanning  the  river  was 
defended  by  an  earthwork,  mounting  three 
guns,  and  held  by  Cien.  K.  C.  Tyler  with  about 
2^S  men.  The  fort  was  taken  after  a  hard 

fight,  during  which  La  Grange's  men  bridged the  ditch  of  the  work,  under  fire.  General 
Tyler  and  18  of  his  men  were  killed,  28 
wounded  and  218  captured.  La  Grange  had 
seven  killed  and  29  wounded.  The  captures 
were  three  guns,  500  stands  of  small  arms,  19 
engines  and  245  cars  loaded  with  army  supplies. 
After  destroying  the  bridges,  railway  equipment 
and  stores.  La  Grange  moved  toward  Macon. 
With  the  main  column  Wilson  also  marched  for 
the  same  place  on  the  18th  and  when  ncaring 
the  city,  on  the  2()th,  his  advance  was  met  by  a 
communicatinti  from  (General  Beauregard,  with 

information  of  a  truce  between  Generals  Johns- 
ton and  Sherman.  Before  the  communication 

could  reach  Wilson,  who  was  marching  near 
the  rear  of  his  column,  his  advance  had  dashed 
into  Macon  and  received  the  surrender  of  Gens. 

G.  W.  Smith,  Howell  Cobb  and  other  promi- 
nent oflictTs.  and  these,  with  the  garrison,  were 

held  as  prisoners  of  war.  Here  Wilson  he:ird 
of  the  surrt-ndt-r  of  General  I-«e.  and  the  next 
day.  21  Anril,  he  received  a  dispatch  froni 
(ieneral  Snemian  to  suspend  hostilities  until 
notified  of  the  result  of  the  negotiations  then 
pending  l»etwet-n  Shi-rman  and  Johnston.  The 
surrender  of  Macon  included  four  generals. 
3,500  men.  five  colors.  60  guns,  a  large  number 

of  small  arms  and  great  quantities  of  ii 
stores  and  supplies. 

Croxton.  wno  had  Inren  detached  lt\ 

Cook's  division  at  Elyton  on  Z7  March,  k* 
the  corps  at  Macon   1   May.     He  had  j 
Tuscaloosa  and  advanced  as  far  a^  Bri< 
then  returned  to  Tuscaloosa  and  Jasper, 
his  line  of  march  was  100  miles  north  < 
pursued   by   Wilson,  and  on   the   way  t 
Alabama  he  had  a  sharp  engagement  s 
Mountain,    near   Talladega.     He   marc 
miles,  most  of  the  time  through  a  mutiu 
country,  so  destitute  of  supplies  that  hi 
mand  could  be  subsisted  and  foraged  c 
the   greatest    efforts.      Swimming    four 

destroying  live  large  iron-works — the 
the   cotton   States  —  three    factories,   nu 
mills,  immense  quantities  of  Supplies,  a 
four  guns  andi  several  hundred  small  « 
near  300  prisoners,  he  rejoined  the  coi| 
men  and  horses  in  tine  condition.     He 
all  172  otlicers  and  men.     The  closinff 

Wilson's  campaign  was  the  capture  of  Jc 
Davis   by  regiments   from  his  commaai 

In  the  campaign   Wilson  had  mar* miles,   captured  five   fortified  cities,  . 
6,820  prisoners  and  1^  colors.     He  &uli»c 
paroled   over   59,000   otVicers  and   rocn 
armies  of  l^e,  Johnston  and  Beaurega: 
had  destroyed  a   vast   amount  of   prop 
every  kind.     He  lost  */>  killed,  598  wotim 
28  missing,  an  aggregate  of  725. 

He  had  conducted  the  most  notable 
movement  of  the  war,  none  other  equal 
skilful  planning,  l)old  and  successful  exi 
Consult  <()iricial  Records*  (Vol.  XLIX 
Ccntur>'  Company's  *  Battles  and  Leaden 
Civil  War-  (Vol.  IV) :  Cox,  *The  Mar-» 
Sea* ;  Piatt,  *Life  of  Gen.  George  H.  1 
Boynton,  *Gcn.  Geo.  H.  Thomas  at  N«u E.  A.  Cai 

WILTON,    Joseph,    English    sculp 
London,  17  Julv   1722;  d.  there,  25  No 
He  studied  in  Paris  and  in  Rome,  and  i 
Rome  in  1750  W(m  the  gold  medal  awar 
sculpture  by  Benedict  aIV  on  the  occa 
his  jubilee.     He  returned  to   England 
and  in  1758  became  director  of  the  art 
of  the  Duke  of  Richmond.    He  was  om 
founders  of  the  National  Academy  and 
its  first  exhibitors.     His  busts  and  *moi 
were  in  much  demand,  among  the  fonni 
those  of  Bacon,  Cromwell,  Isaac  New 
terfield,  Chatham  and  other  proniineu» 
tcrs.     From  1790  until  his  death  he  wmf 
of  the  National  Academy. 

WILTON,  Me.,  town  in  Franldin 
on  the  \faine  Central  Railroad,  abou 
miles  southwest  of  Farmington.     It  % 
in  1789  and  in   1803  was  incorporate^, 
lumber   mills,   trunk   and   carriage   fa 
creameries,  woolen  mills  and  agricuhura 
ment  works.     The  educational  instituu 
Wilton  Academy,  public  schools  and  a 
library.     Pop.  2.143. 

WILTON  CARPET,  a  ▼ariety  of 
ma<Ie  similar  to  Bnissels,  excepting  thai 
is  flattened  iiisti-ad  of  being  round  ; 
groove  along  the  upper  surface,  w 
a  director  fi)r  the  knife  bv  which 
cut  and  the  wire  liberated. 
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WILTS,  or  WILTSHIRE,  England,  a 
southwestern  county  bounded  on  the  north  and 
northwest  by  the  county  of  Gloucester,  on  the 
west  by  Somerset,  on  the  south  by  Dorset  and 
Hampshire,  on  the  east  by  Hampshire  and  Berk- 

shire; area,  1,350  square  miles.  The  county 
town  is  Salisbury.  The  north  is  principally  a 
fertile  flat,  with  scarcely  any  perceptible  slope, 
except  on  the  frontier  where  it  begins  to  rise 
in  the  direction  of  the  Cotswold  Hills  and  near 
the  centre,  where  it  is  broken  by  a  ridge  of 
downs ;  the  south,  though  presenting  at  a  dis- 

tance the  appearance  of  an  almost  uninterrupted 
plain,  has  an  undulating  surface,  broken  by 
downs  and  intersected  by  some  fertile  and  well- 
watered  valleys.  In  this  south  division  is  Salis- 

bury Plain,  an  elevated  plateau,  covered  with  a 
scanty  herbage.  On  the  plain  are  the  megalithic 
remains  of  Stonehenge,  situated  about  nine  miles 
north  of  Salisbury  and  those  of  Avebury,  about 
five  miles  west  of  Marlborough.  The  chief 
rivers  are  the  Bristol  Avon,  the  Salisbury  Avon 
and  its  tributaries  Bourne,  Wily  and  Nadder. 
Though  the  arable  land  is  of  considerable  extent, 
the  larger  proportion  of  the  surface  is  kept 
in  pasture,  aevoted  chiefly  in  the  south  division 
to  the  rearing  of  sheep,  and  in  the  north  to 
cattle-grazing  and  the  dairy.  Wiltshire  bacon 
and  cheese  are  famous.  The  manufactures  com- 

prise woolen  goods  for  which  the  principal  local- 
ities are  Wilton,  famous  particularly  for  carpets, 

Bradford,  Trowbridge,  Westbury,  etc. ;  excellent 
cutlery  and  steel  goods  at  SaHsbury,  ropes  and 
sacking  at  Marlborough,  large  engineering 
works  at  Devizes ;  and  iron  ore  found  in  mines 
nearby  is  smelted  at  Westbury.    Pop.  286,822. 
WIMAN,  Erastus,  American  mercantile 

agent:  b.  Churchville,  Ontario,  21  April  1834; 
d.  Saint  George,  S.  I.,  9  Feb.  1904.  He  entered 
the  mercantile  agency  service  in  1858  and  in 
1867  removed  to  New  York,  where  he  became 
interested  in  rapid  transit  schemes  for  Staten  Is- 

land. He  increased  the  number  of  steamboat 
trips  between  that  island  and  New  York  from 
15  to  65  a  day,  built  the  Arthur  Kill  bridge  and 
in  1902  secured  congressional  authority  for  the 
construction  of  a  tunnel  under  New  York  Bay 
connecting  New  York,  Long  Island  and  Staten 
Island.  His  later  years  were  clouded  by  finan- 

cial reverses  and  the  frustration  of  his  exten- 
sive plans  for  rapid  transit.  He  wrote  *  Chances 

of  Success  >    (1892). 

WIMBLEDON,  wTm'bl-don,  England,  a 
town  of  Surrey,  eight  miles  southwest  of  Traf- 

algar Square,  London.  It  is  practically  a 
suburb  of  London,  being  located  at  the  north- 

east extremity  of  the  common  of  same  name, 
which  until  1889  was  well  known  in  connection 
with  the  shooting  competitions  of  the  National 
Rifle  Association.  It  has  a  free  library,  alms- 

houses, hospitals  and  many  fine  residences,  being 
a  favorite  residential  locality.  Area,  3,221  acres; 
pop.  58,003. 

WIMBORNE,  wTm'bem,  or  WIM- 
BORNE  MINSTER,  England,  a  market-town 
of  Dorsetshire,  on  the  Wimar  Allen  River,  near 
its  confluence  with  the  Stour,  about  seven  miles 
northwest  of  Bournemouth.  It  is  of  historical 
interest  in  connection  with  its  fine  cruciform 
minster,  the  collegiate  church  founded  by 
Edward  the  Confessor  which  succeeded  the 
convent  established  by  Saint  Cuthburh,  King 

Ine's  sister,  in  705.    The  minster  exhibits  vari- 

ous styles  of  transitional  architecture  from  the 
Norman  onward,  has  a  central  and  a  west  tower 
and  contains  several  interesting  features,  includ- 

ing the  tomb  of  Ethelred  I,  and  a  mediaeval 
chain-library,  one  of  the  few  in  existence  where 
the  books  are  chained  to  the  shelves.  The 
grammar  school  in  the  town  was  founded  in 
1496.  Pop.  about  5,000.  Consult  Hutchins, 
John,  <The  History  and  Antiquities  of  the 
County  of  Dorset*  (Westminster  1861)  ;  Per- 

kins, ^Wimbome  Minster  and  Christ  Church 
Priory*  (1899)  ;  Yeatman,  ̂ Wimbome  Minster> 
(1878). 
WIMPLE,  or  WIMPEL,  a  covering  of 

silk  or  linen  for  the  neck,  chin  and  sides  of  the 
face,  worn  usually  out  of  doors.  It  is  still 
retained  as  a  conventual  dress  for  nuns. 

WIN  AM  AC,  win  ̂ -mak,  Ind.,  county-seat 
of  Pulaski  County,  on  the  Tippecanoe  River, 
and  on  the  Pittsburgh,  Cincinnati  and  Chicago 
Railroad,  about  90  miles  southeast  of  Chicago 
and  23  miles  northwest  of  Logansport.  It  has 
considerable  trade;  the  principal  shipments  are 
farm  and  dairy  products.  The  principal  public 
buildings  are  the  courthouse,  four  churches  and 
the  public  and  parish  schools.    Pop.  1,800. 

WINANDERMERE.    See  Windermere. 

WINANS,  Ross,  American  inventor:  b. 
Vernon,  N.  J.,  October  1796;  d.  Baltimore,  Md., 
1 1  April  1877.  He  went  to  England  to  exam- 

ine English  railroad  systems  in  the  interest  of 
the  Baltimore  and  Ohio  Railroad;  and  after  lus 
return  built  the  first  locomotive  used  on  that 
railroad.  He  also  invented  the  camel-back 
locomotive  and  the  eight-wheeled  car,  and  estab- 

lished in  Baltimore  some  of  the  largest  machine 
shops  in  the  United  States.  He  was  active  in 
political  matters  prior  to  the  Civil  War  and 
in  1861  was  elected  to  the  extra  session  of  the 
Maryland  legislature,  but  was  imprisoned  in 
Fort  McHenry.  He  was  author  of  several 
pamphlets  on  religious  subjects  and  also  of 
<One  Religion,  Many  Creeds>    (1870). 

WINANS,  Thomas  DcKay,  American  en- 
gineer, son  of  Ross  Winans  (q.v.)  :  b.  Vernon, 

N.  J.,  6  Dec.  1820;  d.  Newport,  R.  I.,  11  June 
1878.  He  was  taken  into  partnership  by  his 
father  on  coming  of  age  and  was  sent  by  him 
in  company  with  his  brother  William  to  make 
contracts  with  the  Russian  government  for  fur- 

nishing and  managing  the  equipment  of  a  rail- 
road between  Moscow  and  Saint  Petersburg. 

With  Andrew  M.  Bostwick  and  Joseph  Harri- 
son he  entered  into  a  contract  for  $3,(XX),000, 

and  afterward  was  engaged  in  other  lucrative 
contracts  with  Russia.  Upon  his  return  to  the 
United  States  he  became  interested  in  inven- 

tion, and  with  his  father  and  brother  invented 
a  system  of  steam  navigation  known  as  the 
^*cigar-ship*^ ;  a  tubular  adjustment  for  the  feed- 

ing of  young  trout;  and  various  other  mechan- ical devices. 

WINATSHIPUM     INDIANS,    a     small 
tribe  of  the  Salishan  stock  of  North  American 
Indians,  also  known  as  Piskwaus  or  Pisquouse, 
residing  on  Wenatchee  River  (whence  the  name 
of  the  tribe)  and  the  north  branch  of  Yakima 
River  in  Kittitas  County,  Wash.  They 
took  part  in  the  Yakima  treaty  of  1855,  but 
do  not  live  on  the  reservation.  There  are  six 
smaller  tribes  or  bands  connected  with  them 
and  speaking  the  same  language. 
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WINCHELL,  Alexander.  American  kcoIo- 
ffist:  h.  Nonh  Kast,  I)iitclu*«is  Counlv,  N.  Y..  .^1 
I.)cc,  1824:  d.  Ann  ArlKjr.  Mich..  19  Fil».  1S<;1. 
He  was  graduated  from  Wc^lcyan  University, 
Middletown,  Coim.,  in  1S47,  became  professor  of 
physics  and  civil  engineering;  at  the  University 
of  Michigan  in  1853  and  of  botany  and  geology 
there  in  1835.  He  strved  as  Stale  geolo^st  of 
Michigan  1859-62,  professor  of  geology  in  the 
Kentucky  University  186(>-f)9,  director  of  the 
Michigan  Geological  Survey  186^71,  and  chan- 

cellor of  Syracuse  University  1875-74.  From 
1879  till  his  death  he  was  professor  of  geology 
and  palsrontology  in  the  University  of  Michi- 

gan. He  lectured  extensively  and  published 
*  Sketches  of  Creation*  (18/0);  ̂ ueological 
Chari>  (1870);  Hhe  Doctrine  of  Evolution* 
(1874);  *  Science  an!  Religion*  (1877):  «Pre- 
adamites*  (1880);  *Sparks  from  a  Geologi&t's 
Hammer>  (1881);  <\Vorld-Life»  (1883);  <Gco- 
logical  Studies*  (188^>);  < Walks  and  Talks  in 
the  Geological  FiebP  (1886). 

WINCHELL,  Newton  Horace,  American 
geologist,  brother  of  Alexander  WinchcU  (q.v.)  : 
b.  North  F-ast,  N.  Y..  17  Oec.  1839;  d.  2  May 
1914.  He  was  graduated  at  the  University  of 
Michigan  in  1866.  In  1869-70  he  was  assistant 
State  Geologist  of  Michigan;  he  assisted  in 
the  Ohio  Geological  Survey  in  1870-72;  and  in 
1872-1900  he  was  State  Geologist  of  Minnesota, 
and  also  professor  of  geology  and  mineralogy  at 
the  University  of  Minnesota  in  1875-1900.  He 
was  archaeologist  of  the  Minnesota  Historical 
Society  after  1906.  He  served  as  president  of 
the  American  Geological  Society  in  1902;  and 
he  edited  the  American  Geologist  with  his  son, 
Horace  V.  Winchell,  an  econ<imic  geologist ;  he 
was  joint  author  of  *The  Iron  Ores  of  Minne- 

sota^ (1891).  and  with  another  son,  Alexander 
N.  Winchell,  professor  of  mineralogy  and  pe- 

trology at  the  University  of  Minnesota,  he  was 
author  of  *  Elements  of  Optical  Mineralogy* 
(1909).  Independently  he  was  author  of  *Cata- 
logiie  of  the  Plants  of  the  Slate  of  Michigan* 
(1861);  'Geology  of  Ohio  and  Michigan* 
(1872-1900);  <The  Aborigines  of  Minnesota* 
(1911);  ̂ Weathering  of  Aboriginal  Stone  Arti- 

facts*  (1913). 
WINCHENDON,  Mass  town  in  Worces- 
ter County,  on  the  Miller  Kiver,  and  on  the 

Boston  and  Albany  and  Boston  and  Maine 
railroads.  36  miles  north-northwest  of  Worces- 

ter and  68  miles  northwest  of  Boston.  Electric 
lines  connect  it  A\ith  nearby  cities.  It  was  set- 

tled in  1752  and  incoriwrated  as  a  town  in 
1764;  the  town  includes  the  villages  of  Win- 
chendon,  Waterville  aiut  Winchendon  Springs. 
It  is  principally  a  manufacturing  town;  the 
chief  manufiictures  arc  woodenware,  tubs,  pails, 
etc.,  wood-working  machinery,  toys,  ice-cream 
freezers,  cotton  goods,  rattan  and  reed  furni- 

ture, knit  goo<l«;,  spools,  boblins,  chairs,  etc.; 
there  i»;  a  na!i<»nal  bank  with  a  capital  of  $200.- 
(KK).  and  a  savings  bank,  one  of  the  best  in  the 
State.  It  contain^  Murdock  High  School  es- 

tablished in  1S65  with  a  Si'hool  library  of  al)OUt 
1,5(X)  vohimc'i.  and  occupying  a  fine  building 
valued  at  $100,000;  the  Beals  Memorial  Li- 

brary of  I2.5<i0  volumes.  There  is  an  excellent 
school  >yMem.  a  board  of  trade  and  clubs  for 
lK»th  women  and  men.  There  are  three  banks 
with  combined  resources  of  over  $3.6(X),(XX). 
The  assessed  valnatifm  »»l   the  i(»wn  is  $4,.^00.- 

(XX).  The  town  owns  and  operates  the  s)'Stcni 
of  waterworks.  A  modern  hydro-electric  plant 
furnishes  current  for  Ughting  and  power.     Pop. 

5,968. 
WINCHESTER,  Caleb  Thomas.  Ameri- 

can scholar  and  educator:  h.  Montville,  Conn., 

18  Jan.  1847.  He  graduated  from  Wesle>*an 

I  'niversitv  1869,  and  studied  at  the  Universip'  of Leipzig  1880-81.  He  served  his  Alma  Mater 
as  librarian  1869-73;  was  professor  of  rhetoric 
and  English  literature  1873-1890  and  since  then 
professor  of  English  literature.  He  is  a  lec- 

turer of  great  charm  and  wide  reputation.  He 
is  the  author  of  *Five  Short  Courses  of  Read- 

ing English  Literature'  (1892;  3d  ed..  1911); 
*Some  Principles  of  Literary  Criticism*  (1899) ; 
<The  Life  of  John  Wclsey*  (1906).  considered 
by  many  critics  the  l^st  published;  <A  Group 
of  English  £ssa>nsts'  (1910);  <  Representative 
English  Essavs,  with  introduction  and  notes* 
(1914);  < Wordsworth  — How  to  Know  Him» 
(1916). 

WINCHESTER,  Charles  M..  American 
printer  and  publisher :  b.  Providence,  R.  1 ,  2 
April  18^)7.  He  is  the  son  of  a  clergynian  who 
was  chaplain  of  the  12th  Rhode  Island  regi- 

ment in  the  Civil  War  and  for  many  >*cars  m 
charge  of  the  First  CThristian  Church  at  Middle- 
town,  N.  Y.  Mr.  Winchester  was  educated  in 
the  public  schools  of  Mkldletown;  learned  the 

printing  trade  at  Oax-ton.  Ohio,  and  was  proof- 
reader and  foreman  of  a  composing  room  at 

Akron,  Ohio.  He  returned  to  New  York  City  m 
1891,  where  he  was  emplo>-ed  as  a  compositor. 
pr(K>freader  and  foreman  of  a  composing  room. 

In  January,  1896,  he  moved  to  Albuiv,  N.  S'.. to  manage  a  branch  in  that  city  for  a  New  York 
printing  concern,  which  was  later  merged  with 
the  J.  B.  Lyon  Company,  of  which  he  hecane 
general  manager,  vice-president  and  subse- 

quently president  and  one  of  the  owners.  Mr. 

\\'inchester  became  associated  in  many  chihs and  fraternal  societies  of  the  city  of  Albany. 
t>eing  active  head  of  several,  including  the 
Albany  CThamber  of  Commerce,  to  which  he  was 
elected  President  in  1919  and  again  in  1920. 

WINCHESTER.  En^and.  an  ancient  cinr. 
capital    of    Hampshire,   situated   on   the    right 
bank  of  the  Itchen,  11  miles  nonh  of  South- 

ampton.   The  most  important  edifice  is  the  ca- 
thedral ;  the  oldest  parts  date  from  the  11th  cen- 

tury, but  the  greater  part  of  the  main  hailding 
was  erected  at  various  tones  from  the  13th  to 

the  16th  century,  William  of  Wykeham  (1524- 
1404)  having  an  important  share  in  the  woHl 
It  has  a  low  central  tower  which  alone  risc9 
alove  the  general  level  of  the  roof ;  length  from 
east  to  west,  545  feet,  width  of  the  transepts 
186  feet.     The  length  of  the  nave,  which  has 
a  l>eautiful  interior,  is  351  feet,  height  86  feet: 
the  transept  contains  several  beautiful  chapel* 
and  altars.     Numerous  monuments  inchide  the 
tciml  s  of  William  Rufus,  of  Edmund,  sod  of 
King  Alfred,  of  William  of  Wykeham.  CardwftI 
Heaufort.  and  of  Izaak  Walton;  the  shrine  of 
Saint  Swithin,  etc.     It  is  sakl  thftt  tliere  m 
a  Christian  church  erected  at  Winchester  in  the 

latter  part  of  the  2d  century.  Late  in  the  Jdcct- 
tury  it  was  converted  into  a  temple  to  WodM- 
In  the  second  half  of  the  7th  century,  thecsan 

(late  not  being  di  finitely  known,  Winchester  bf- 
i'ame  an  episcopal  see  with  an  unbroken  line  of 
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873 

bishops,  including  the  famous  Saint  Swithin, 
down  to  the  present.  Other  notable  edifices 

and  establishments  are  Saint  Mary's  College (Winchester  College  or  School,  one  of  the  great 
English  public  schools),  foimded  by  William 
of  Wykeham  in  1387,  richly  endowed  and  accom- 

modated in  a  large  range  of  buildings,  of  which 
the  chapel,  hall  and  library  are  beautiful  speci- 

mens of  architecture;  the  guildhall;  the  old 
castle,  which  has  been  restored,  and  assize  courts 
built  adjoining;  a  corn  exchange ;  barracks  for 
infantry;  the  hospital  of  Saint  Cross,  founded 
in  1132,  several  other  charitable  institutions,  a 
free  library  and  musetun,  scliool  of  art,  etc. 
The  Abbey  Gardens  are  very  beautiful,  and 
statues  of  Alfred  the  Great  by  Hamo  Thorny- 
croft,  erected  for  the  millenary  of  the  king 
celebrated  at  Winchester  in  1901,  and  of  Queen 
Victoria  by  Alfred  Gilbert,  adorn  the  town. 
There  are  no  manufactures  or  trade  of  any 
consequence.  Winchester  was  called  Caer- 
Gwent  by  the  Britons,  Venta  Belgarum  by  the 
Romans  —  under  whom  it  was  an  important 
place,  with  a  Christian  church  —  and  Win- 
tanceaster  by  the  Saxons.  It  became  the  capi- 

tal of  England  under  the  Saxons,  when  the 
country  was  united  under  the  sway  of  Egbert, 
in  the  first  half  of  the  9th  century,  and  it  re- 

tained this  dignity  till  tlie  middle  of  the  Uth 
century,  being  a  royal  residence  and  place  where 
Parliaments  met  after  this  also.  After  the  bat- 

tle of  Naseby  it  stood  a  week's  siege  by  Crom- 
well. Pop.  24,146.  Consult  Heath,  *  Winchester* 

(Boston  1912) ;  Kitchin,  < Winchester >  (London 
1890)  ;  Varley,  <Winchester>  (New  York  1910). 
WINCHESTER,  111.,  city  and  county-seat 

of  Scott  County,  on  the  Big  Sandy  Creek,  and 
on  the  Chicago,  Burlington  and  Quincy  Rail- 

road, 45  miles  west-southwest  of  Springfield, 
111.  It  was  first  settled  in  1830.  It  is  in  an 
agricultural  region  for  which  it  is  the  shipping 
point;  it  contains  grain  elevators,  flour  mills,  a 
meat-packing  establishment,  and  a  plow  factory; 
there  are  two  private  banks.  It  has  a  public 
high  school.     Pop.  2,000. 

WINCHESTER,  Ind.,  city  and  county-seat 
of  Randolph  County,  on  the  White  River,  and 
on  the  Grand  Rapids  and  Indiana,  and  the 
Cleveland,  Cincinnati,  Chicago  and  Saint  Louis 
railroads,  about  68  miles  northeast  of  Indian- 

apolis. It  is  in  an  agricultural  region  and  in  a 
natural-gas  belt.  It  has  flour  and  lumber  mills, 
brick  and  tile  works,  machine  shops,  and  a 
number  of  repair  shops.  The  educational  in- 

stitutions are  a  high  school,  established  in  1894, 
public  graded  schools,  and  the  Randolph  County 
Law  Library.     Pop.  4,266. 

WINCHESTER,  Ky.,  city  and  county-seat 
of  Clark  Coiinty,  on  the  Chesapeake  and  Ohio, 
and  the  Louisville  and  Nashville  railroads.  18 
miles  southeast  of  Lexington.  It  is  in  an  agri- 

cultural region,  in  the  ̂ ^Blue  Grass^*  country.  It 
has  flour  mills,  spoke  and  rim  factory,  planing 
mills  and  machine  shops.  The  principal  ship- 

ments are  farm  products  and  livestock.  The 
educational  institutions  are  the  Kentucky  Wcs- 
leyan  College  (Methodist  Episcopal  South), 
opened  in  1866,  and  the  public  and  private 
schools.  There  are  also  a  Carnegie  library  and 
hospital.  The  two  banks  have  a  combined 
capital  of  over  $200,000.  The  town  was  in- 

corporated in  1792.    Pop.  7,156. 

WINCHESTER,  Mass.,  town  in  Middle- 
sex County,  on  the  Boston  and  Maine  Railroad, 

about  eight  miles  north  by  west  of  Boston.  In 
1638  the  place  was  known  as  Waterfield,  which, 
in  1640,  was  changed  to  Charlestown  Village. 
In  1642  it  was  called  Wobum,  and  in  1850  the 
present  name  was  adopted.  It  has  many  places 
of  great  beauty,  and  it  is  a  favorite  resiaential 
suburb  for  Boston.  It  has  manufactories  for 
watch  hands,  leather  and  felt  goods.  There 
are  machine  shops  and  grist  mills.  A  part  of 
**Middlesex  Fells,»  a  State  park,  which  has  an 
area  of  3,020  acres,  is  in  this  town.  It  has 
a  State  Aviary,  and  a  Home  for  Aged  People. 
The  educational  institutions  are  a  high  school, 
established  in  1850,  graded  public  schools  and 
a  public  library  which  contains  about  20,000 
volumes.  There  are  two  banks.  Pop.  10,005. 

Consult  Kurd,  <  History  of  Middlesex  County' 
(2  vols.,  Philadelphia  1890). 

WINCHESTER,  Tcnn.,  town  and  county- 
seat  of  Franklin  County,  on  the  Elk  River  and 
on  the  Nashville,  Chattanooga  and  Saint  Louis 
Railroad,  about  80  miles  south  by  east  of  Nash- 

ville. It  is  near  the  foot  of  the  Cumberland 
Mountains,  in  an  agricultural  region.  The 
town  has  considerable  mining  and  lumbering 
interests.  It  is  a  favorite  health  resort.  The 
chief  industrial  establishments  are  lumber  and 
planing  mills,  wagon  and  carriage  factories, 
wood-working  factories,  marble  works,  flour 
mills  and  machine  shops.  It  has  one  bank  with 
a  capital  of  $75,000.    Pop.  about  1,400. 

WINCHESTER,  Va.,  city  and  countv-seat 
of  Frederick  County,  on  the  Cimiberland  Val- 

ley and  the  Baltimore  and  Ohio  railroads,  about 
81  miles  west  by  north  of  Washington,  D.  C. 
It  is  in  an  agricultural  and  stock-raising  region 
and  has  considerable  lumbering  interests.  It 
has  flour  and  paper  mills,  lumber  mills,  woolen 
mills,  glove  factories,  tanneries  and  machine 
shops.  The  educational  institutions  are  Valley 
Female  College  (Methodist  Episcopal  South), 
opened  in  1874;  the  Shenandoah  Valley  Academy, 
Fairfax  Hall,  the  Handlcy  Library,  the  John 
Kerr  High  School  (white),  established  in  1872; 
a  high  school  for  colored  pupils  and  element- 

ary schools  for  both  races.  The  principal 
public  buildings  are  the  courthouse  and  the 
city  hall.  There  are  National  and  Confed- 

erate cemeteries. 
Fort  Loudoun,  built  under  Washington,  and 

Washington's  headquarters  are  of  historic  in- 
terest. Washington's  occupancy  of  Winchester 

was  in  1755,  after  Braddock's  defeat.  Wash- 
ington was  stationed  here,  in  command  of  the 

Colonial  and  British  forces.  During  the  Civil 
War,  Winchester  was  for  some  time  a  battle 
centre.  On  19  Oct.  1864  Sheridan  left  Win- 

chester on  his  famous  ride  to  Cedar  Creek. 
Pop.  6,883.  See  Opequon,  Battle  of;  Win- 

chester, Military  Operations  at  and  Near. 

WINCHESTER,  Battle  of.  See  Ope- 
quon, Battle  of. 

WINCHESTER,  MUitary  Operations  at 
and  Near.  Winchester  was  an  important 
strategic  point  during  the  Civil  War,  and  it  is 
stated  on  good  local  authority  that  it  was 
occupied  or  abandoned  68  times  by  the  troops 
of  both  armies.  It  was  held  by  the  Con- 

federates until  11  March  1862  when  Gen.  J.  E. 
Johnston  having  retreated  from  Centreville  and 
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Manassa*^.  Gen.  "Stonewall"  Jackson,  under 
Johnston'*!  orders,  withdrew  from  the  place  and 
retired  up  the  Shenandoah  Valley,  and  ihe 

I'nion  troops,  under  (ieneral  Banks,  ocaipied  it on  the  12th.  (jeneral  Shields,  who  had  followe<l 

Jackson  up  the  \ alley,  with  a  division  of  Banks' command,  fell  back  to  Winchester  and  Jackson 
followed  him  as  far  as  Kernstown  (q.v.),  four 
miles  south  of  \\  inchester,  where  Shields  at- 

tacked and  defeated  him  on  23  March;  Jackson 
a^ain  retreating  up  the  valley,  lianks  following 
and  finally  taking  up  a  fortified  position  at 
Strashurf?.  Jackson  Hanked  Banks  out  of 
StrashuTK  l>y  movinjr  throufish  Luray  Valley 
and  defeating;  Colonel  Kcnly  at  Front  Royal 
(q.v.)  2i  May,  and  Banks  retreated  to  Win- 

chester closely  pursued  by  Jackson. 
Winchester,  First  Battle  of. —  Banks  ar- 

rived in  Winchester  late  on  the  24th  with  al)Out 

8,0(K)  men  and  1()  KUtJS'.  Colonel  Donnelly's 
small  lirifjude  was  put  in  position  to  cover  the 
Front  Koyal  and  MillwcMxl  roads,  and  was  sup- 

ported l»y  eight  ̂ ,ain>,  judiciously  placed  on  ris- 
niK  >:round.  Colonel  (iordon'^  Irij^ade,  on  the 
ri^ht,  held  a  low  ridge  running  southwest  from 
the  town  and  west  of  the  \  alley  turnpike,  a 
little  over  half  a  mile  from  the  suburbs.  Its 
left  rested  on  the  turnpike  and  its  ri.wiht  ex- 

tended westward  along  the  a^cendin^^  ridge  in 
front  of  Winchester.  Skirmishers  were  thrown 
cut  in  advance  and  guns  were  placed  on  either 
Hank.  Five  companies  of  Michigan  cavalry 
were  held  in  reserve  under  cover  of  the  ridge. 
Between  Gordon  and  Donnelly  was  an  interval 
of  nearly  a  mile,  which  was  tilled  by  the  princi- 

pal part  of  General  Hatch's  cavalry  brigade  and two  guns.  The  line  formed  the  arc  of  a  circle, 
covering  Winchester  from  the  west  around  by 
the  south  to  the  east.  Jackson  confronted  this 
position  with  16,0(X)  men  and  48  guns,  and  with 
the  main  lK>dy  lay  close  to  Gordon,  while 
Kwell.  with  two  brigades  which  had  marched 

directly  from  C'cdarvillc  on  \Vinchesier, 
bivouacked  opposite  Donnelly's  position.  Jack- 

son's plan  was  to  hold  Gordon  fast,  throw 
F.well  upon  Donnelly,  and  then  move  his  main 

body  around  Gordon'^  right,  and  he  expected to  advance  u|>on  a  disorganized  and  demoralized 
army.  At  (lawn  of  the  25th  Kwell  advanced 
the  21st  North  Carolina  and  opened  with  his 

artillery,  whose  shells  fell  among  Donnelly's men,  as  they  were  preparing  coffee  and  brought 
them  to  arms  as  they  .saw  the  Carolinians  ad- 

vancing in  line  across  an  open  field  upon  the 
centre  of  the  position  crossing  the  Front  Royal 
road.  The  North  Carolina  men  met  a  severe 
front  and  Hank  tire  from  the  stone  fences,  and 

as  they  fell  back  Captain  Best's  guns  threw canister  into  their  disordered  ranks  and  they 
left  the  field  with  a  loss  of  80  ofticers  and 
men.  including  the  two  field  otlicers  with  them. 

A  C'onftderate  officer  says.  "The  slaughter  was appalling  and  the  surviv(»rs  fled  to  the  rear  in 
the  utmovt  confu-iicm.**  Kwell  now  brought  up 
two  liatterii-s,  and  an  artillery  duel  ensued, 
which  soon  cea'»e<l  as  a  heavy  fog  settled  over 
the  field.  Kwell  then  miide  an  un«»ucce»5sfnl  at- 

tempt to  turn  Dt.nnellv's  right  and  then  en- 
deavored to  turn  his  let't  and  gain  the  Martlns- 

hurg  road  in  hi<  rear.  The  attempt  was  checked. 
l>onnelly  losing;  M.nie  gniund.  I  ut  at  this  mo- 

ment he  recei\ed  an  order  to  retreat,  as  (iordon 
had  been  driven  fr<»m  position  and  was  in  re- 

treat through  Winchester.  Donnelly  moved  hi* 
three  regiments  and  gtuis  from  the  field  in  per- 

fect order,  under  a  heavy  fire  of  "^hol  and  shell, 
and  crmtinued  his  retreat,  keeping  to  the  riffht 
of  the  Martinsburg  road.  He  had  made  a  suc- 

cessful resistance  of  over  four  hours  against 
double  his  number,  with  trifling  loss. 

Jackson  attacked  Gordon's  small  brigade  with 
six  brigades,  his  attack  lieginninR  at  daybreak, 
and  l)emg  several  times  repulsed.  Finally  he 

got  artillery  in  position  and  opened  on  (tordon't front  and  gradually  worked  his  infantry  toward 
the  left.  Then  he  moved  two  brigades  around 

Gordon's  right.  Gordon  detected  the  movement 
while  it  was  in  progress  and  changed  position  «• 
meet  it,  pouring  a  destructive  fire  of  musketry 
into  the  Confederate  ranks,  making  great  gaps 
in  the  line,  without  checking  its  advance;  the 
giips  were  closed  and  with  almost  perfect  align- 

ment the  two  brigades  came  on  and  flanking 

(iordon's  two  right  regiments  drove  them  hack 
in  some  disorder.  The  five  companies  of  Mich- 

igan cavalry  were  now  brought  up  and  as 
quickly  swept  away.  At  this  juncture  Jackson 
ordered  forward  his  entire  line  of  six  brigades 
and  Gordon  ordered  a  retreat  through  Win- 

chester, which  was  conducted  in  a  manner  to 

command  Jackson's  admiration.  There  was  some confusion  in  the  streets  of  the  town,  liut  once 

clear  of  it.  Hatch's  cavalry  and  the  artillery 
covered  the  withdrawal,  until  the  infanto'  was 
well  on  the  Martinsburg  pike.  Jackson  with  his 
main  liody  pursued  five  miles  beyond  Win- 

chester and  Banks  continued  his  retreat  to  the 

F'otomac,  crossing  it  at  Williamsport  on  the 
26th.  Banks'  loss  May  23-25,  including  Front 
Koyal  and  the  retreat  from  Strasburg  to  the 
Potomac,  was  62  killed,  243  wounded  and  1.714 

misfving.  Jackson's  loss  was  68  killed,  329 
wounded  and  three  missing.  Jackson  remained 
at  and  in  the  vicinity  of  Winchester  until  31 
May,  when,  his  rear  being  threatened  by  the 
converging  columns  of  Fremont  from  ihe  wot 
and  McDowell  from  the  east»  he  retreated  np 
the  valley  and  the  Union  troops  rcoccupicd 

Winchester.  Consult  *  Official  Records'  (VoL 
XH);   Allan,   <Jackson*s  Valley  Campaiga^ 

During  Lee's  campaign  against  Pope  die 
town  was  occupied  by  Gen.  Julius  White  with  a 
brigade  of  over  2,000  men.     On  the   night  of 

2  Sept.  1862  White,  under  General  Hallcck'* order,  spiked  four  heavy  siege  guns  in  the 

works  and  withdrew  to  Harper's  Ferry;  the 
Confederates  occupying  the  place  next  clay.  The 
Confederates  held  the  place  in  small  force  until 

3  Dcccmlier,  when,  upon  the  advance  of  a  L'nioi 
column  from  Harper's  Ferry,  under  Genenl 
Geary,  they  retired,  and  Geary  occupied  the 
town  next  day.  Geary  soon  withdrew  and  the 
Confederates  reoccupied  and  held  the  town  until 
near  the  end  of  Deccmf)er,  when  it  was  aguB 
taken  by  Union  troops  under  Gencrad  Milrcqr. 
Milroy  fortified  the  place ^  and  occupied  ato 
Berryville  and  Romney,  with  outposts  towai^ 

Strasburg  and  Front  Ro>'aL  Harper's  Fcnyf 
Martinsburg.  Williamsport  and  posts  wcttwari 
to  Cumlnrrland  and  New  Creek  were  held  tf 

Cnion  troops  belonging  to  Gen,  B,  F.  Kelkjr's command. 

Winchester,  Second  Battle  off.— MiKi 
General  Lee  l>egan  his  preparations  for  tk( 
second  invasion  of  Mar>'land,  whidi  culmisiaK^ 
in    the    battle    of    Gettysburg,   he    turned  hi 
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thoughts  to  the  clearing  of  the  Shenandoah 
Valley.  At  this  time  Winchester  was  held  by 
General  Milroy,  with  the  two  brigrades  of  Gen. 
W.  L.  Elliott  and  Colonel  Ely,  numbering  about 

7.000  effective  men.  Colonel  McReynoIds* 
brigade  of  1,800  men  was  at  Berryville.  The 
main  works  defending  Winchester  were  on  a 
ridge  north  of  the  town  and  consisted  of  two 
forts  known  as  the  "main  fort®  and  the  *Star 
fort,"  mounting  four  20-pounder  Parrotts  and 
two  24-pounder  howitzers.  Surrounding  these 
were  smaller  works  connected  by  rifle-pits. 
The  expressed  object  in  holding  the  place  was 
to  observe  and  hold  in  check  the  enemy  in  the 
valley,  and  to  secure  the  Baltimore  and  Ohio 
Railroad  against  depredations.  Milroy  was  ex- 

pressly instructed  to  undertake  no  offensive 
operations  in  force.  On  7  June  General  Lee  be- 

gan his  operations  in  the  valley  by  ordering 
General  Imboden,  in  the  upper  valley,  to  make 
a  demonstration  with  his  cavalry  brigade  on 
Romney  in  order  to  cover  the  movement  against 
Winchester  and  prevent  the  Union  troops  at  that 

place  from  being  reinforced  by  Kelley's  troops 
on  the  line  of  the  Baltimore  and  Ohio  Rail- 

road. General  Jenkins*  cavalry  brigade  was 
ordered  to  join  Ewell's  infantry  corps  near 
Front  Royal.  Both  Imboden  and  Jenkins  were 
in  position  by  the  10th,  and  on  that  day  Ewell 
set  out  from  near  Culpeper  Court  House  for 

Winchester  by  way  of  Gaines'  Cross  Roads, 
Chester  Gap  and  Front  Royal,  to  Cedarville, 
which  was  reached  on  the  12th.  Here,  next  day, 

Ewell  detached  Rodes'  division  and  Jenkins' 
cavalry  brigade  to  move  on  Berryville  and  en- 

deavor to  capture  McReynolds'  brigade,  but, 
warned  by  Milroy,  McReynolds  made  good  his 
retirement,  with  small  loss,  joined  Milroy  at 
Winchester  on  the  night  of  the  13th,  and  was 
assigned  to  the  Star  fort,  immediately  north  of 

the  main  work.  On  the  same  day  Early's  divi- 
sion marched  on  Winchester  by  Newtown  and 

the  Valley  pike,  while  Edward  Johnson's  divi- sion moved  upon  the  town  by  the  direct  road 
from  Front  Royal.  The  two  divisions,  driving 
in  Milro/s  outposts,  were  in  position  before 
Winchester  on  the  evening  of  the  13th.  For 
some  days  Milroy  had  felt  the  pressure  from 
Confederate  cavalry,  but  had  no  idea  that  Lee 
was  threatening  the  valley  until  a  prisoner 
taken  in  a  skirmish  on  the  Strasburg  road,  on 
the  evening  of  the  13th,  informed  him  that 

he  was  confronted  by  Ewell's  corps  and  that 
Longstreet's  was  near.  Fully  recognizing  the 
fact  that  an  orderly  withdrawal  was  imprac- 

ticable, he  resolved  to  act  on  the  defensive,  and, 
if  not  relieved,  force  his  way  through  what 
might  appear  the  weakest  part  of  his  lines. 
At  night  of  the  13th  Ewell  ordered  Early  to 
attack  the  works  on  the  north  and  west  of  the 
town  next  morning,  while,  as  a  diversion,  John- 

son demonstrated  against  the  east  and  south- 
east. In  the  forenoon  Johnson  made  his  attack 

on  the  eastern  side  of  the  town,  between  the 
Millwood  and  Berryville  roads,  held  by  Colonel 
El/s  brigade,  and  was  repulsed  by  the  Eighth 
and  87th  Pennsylvania  which  charged  John- 

son's retreating  troops,  but  were  speedily  ariven 
back  by  fresh  troops,  and  after  some  sharp 
fighting  Johnson  gained  part  of  the  town,  but 
was  quickly  shelled  out  and  made  no  further 
effort.  West  of  the  ridge  on  which  the  main 
forts  were  thrown  up,  and  about  1,300  yards 

distant,  is  another  parallel  ridge,  called  Flint 
Ridge,  where  an  isolated  earthwork  of  slight 
strength  had  been  thrown  up  to  command  the 
Pughtown  and  Romney  roads.  It  was  held  by 
the  1 10th  Ohio,  a  company  of  the  1 16th,  and  a  reg- 

ular battery,  commanded  by  Lieutentant  Wallace 
F.  Randolph,  all  under  command  of  Col.  J.  W. 

Keifer.  Early,  leaving  Gordon's  brigade  south 
of  the  town  to  engage  Milroy's  attention,  moved with  the  remainder  of  his  division  to  the  left 
and  west,  then  north,  crossed  the  Romney  road, 
and  about  5  p.m.,  having  gained  Round  Moun- 

tain, south  of  the  Pu^town  road,  and  ptit  20 
guns  in  position,  without  being  perceived, 

opened  an  unexpected  fire  on  Kcifer's  work  and 
soon  silenced  Randolph's  battery,  upon  which 
Hays'  brigade,  in  two  lines,  made  a  quick  dash, and  after  a  stubborn  resistance  carried  the 
work,  and  captured  the  battery  of  six  guns. 
Keifer,  with  a  loss  of  over  40  men,  withdrew 
under  cover  of  the  fire  from  the  guns  of  the 
main  works.  This  was  followed  by  an  artillery 
duel  which  was  kept  up  until  8  p.m.,  during 
which  Milroy  withdrew  his  detachments  to  his 
main  works.    Darkness  ended  the  contest. 

Milroy  was  now  in  a  critical  position.  His 
cannon  ammunition  was  nearly  exhausted  and 

he  had  but  one  day's  rations  for  his  men.  At 
9  P.M.  he  assembled  his  brigade  commanders, 
and  it  was  concluded  to  give  up  further  effort 
to  defend  the  place,  to  abandon  all  the  artillery 
and  wagons,  and  to  force  a  way  through  the 
Confederate  lines  that  night,  taking  with  them 
only  the  horses,  small  arms  and  usual  supply  of 
ammunition.  All  the  guns  were  spiked  and  the 
ammunition  thrown  into  the  cisterns.  At  1  a.m. 
of  the  15th  Milroy,  abandoning  his  sick  and 
wounded,  avoiding  the  town,  moved  silently 
through  a  ravine  about  a  mile  and  struck  the 
Martinsburg  pike,  which  wa«  followed  cau- 

tiously, with  many-  halts  to  close  up  the  strag- 
glers, for  about  three  miles,  when,  about  3.30 

A.M.,  Elliott's  brigade,  which  was  in  the  ad- 
vance, was  fired  upon  by  Confederate  skirmish- 

ers, and  it  was  soon  ascertained  that  their  main 
body  was  east  of  and  very  near  the  road.  Th^ 
retreat  had  been  anticipated  and  intercepted. 

Under  Ewell's  order.  General  Johnson  had  left 
one  brigade  to  prevent  Milroy  from  escaping 
toward  the  east,  and  moved  with  the  remainder 
of  his  division  by  way  of  Jordan  Springs  to 
Stephenson's  Depot,  alx)ut  five  miles  norUi  of 
Winchester,  to  intercept  the  retreat  in  that  di- 

rection. Just  as  Johnson's  head  of  column 
reached  the  railroad,  200  yards  from  the  Mar- 

tinsburg pike,  Milroy's  men  were  heard  coming 
down  the  road  and  Johnson  formed  his  line  on 
elevated  ground  in  a  woods  east  of  the  road  and 
in  a  field  south  of  and  adjoining  the  woods. 
The  greater  part  of  his  men  were  sheltered  by 
a  stone  fence  which  bounded  a  railroad  cut.  As 
soon  as  Elliott  took  in  the  situation  he  formed 
line  of  battle  with  his  three  leading  regiments 
to  push  back  the  Confederates  and  thus  clear 
the  way  for  the  rest  of  the  coltmin  to  pass  on 

toward  Martinsburg.  An  hour^s  fi^t  ensued 
with  varying  success,  Johnson's  nght  being forced  back  and  his  artillery  silenced,  but  the 
left  of  his  line  held  firm  against  all  efforts 
to  shake  it.  The  main  road  being  blocked,  Mil- 

roy determined  to  try  another,  and  directed  the 
troops  to  fall  back  a  short  distance  and  turn  to 
the  right    Part  of  them  did  so,  but  the  greats 

r»»-  - 



876 WINCHESTBR  COLLSGB 

numl»cr  filed  to  the  left.  loaviiiK  the  Mnrtins- 
liurg  mad  and  taking  that  to  Hath.  The  divcr;;- 
iriK  columns  couhl  not  l>e  rcunitc<I.  A  part  of 
the  command,  accompanied  by  Milroy.  reached 

Harper's  Ferry  by  way  of  Smithfield  late  in the  afternoon.  Those  retreating?  on  tlie  Hath 
rosid  made  ko<)<1  their  escape.  cro>sed  the  Poto- 

mac at  Hancock  and  ralhed  to  the  number  of 

2,700  at  Hloo<ly  Kun.  The  greater  part  of  Kly's 
and  McReynolds*  t>ri^des  were  captured.  John- 

son claims  the  capture  of  2,J(X)  men,  175  horse** 

and  11  colors.  The  capture  t)f  Winchcsii-r  an<l defeat  of  Milroy  ̂ rave  tnc  Confederates  2S  i;uns. 
3<K)  loaded  wapons,  many  horses  and  4,<XK) 

prisoners.  The  I'nion  loss  was  *>S  killed,  ̂ AA 
wounded  and  4,(KK)  captured. or  missing.  The 
Confederate  loss  was  47  killed.  2H>  wounded, 

three  missinjr.  Con^iuh  *OtVicial  Records* 

(\'ol.  XW'II);  l>oublcday,  * ChanccUorsville 
and  Getty^burK:.' 

On  marchiuf:;  into  Maryland  General  P'arly left  a  small  garrison  at  Winchester,  and  alter 

the  return  frcmi  CiettysburK  I-ee's  army  wa<  en- 
campe<l  around  the  place  until  it  fell  back  be- 

yond the  Rappahannock.  Tht-  town  was  not 
then  rcoccupied  in  force  by  L-nion  troops,  beiuf? 
only  visited  occasionally  by  small  detachments 

from  Harper's  Ferry  and  Martinsburj;.  It  wa* 
subject  also  to  Confederate  forays  from  the 
upper  valley.  In  I)ecem!)er  Wx^  (icneral  Early 
was  sent  into  the  valley,  and  throughout  the 
winter  and  early  spring  of  1^>4  kept  his  troops 
very  active,  occasionally  makinji:  dashes  into 
Winchester.  On  29  Fef).  \S(>X  (ieneral  Sipel  was 

assi»nied  to  the  command  of  the  I'nion  troops 
in  the  lower  valley,  and  soon  thereafter  Win- 

chester was  occupied  as  an  outpost  to  Harper's 
Ferr>-  and  Martinsburg.  Sij-i^l  was  relieved  by 
General  Hunter  after  tlie  battle  of  New  Market 
(q.v. ).  13  May,  and  when  Hunter  was  repulsed 
at  Lynchburj;  and  forced  -to  retreat  to  the 
Kanawha  (jeneral  Karly  moved  down  the  valley, 
and  driving?  everything:  out  of  it,  encamped  near 
Winchester,  ^  July,  preparatory  to  hi*;  attempt 
on  \\ashinf:ton  (q.v.).  .After  his  failure  on 
VVa>hinv!ton  Fairly  relume*!  to  the  lower  \  alley 
and  liein«  hard  pressed  from  the  east  and  north 
fell  back  toward  Stra^burj:.  at  the  same  time 

sending;:  Ramseur's  division  of  infantry  toward 
Stephenson's  Depot,  a  few  miles  northeast  of 
XVinchester,  to  support  his  cavalry  an<l  check 

General  Averell's  division  of  I'liion  cavalry, advancing  from  Martinsbur^.  Averell  defeated 

Ramseur  at  Stephenson's  Depot  (<i  v. ),  20  July, and  followed  him  throuuh  Winchester.  Me  wa^ 

joined  by  General  Crook's  division,  on  the  22d, Crook  assumini^  comnian<l,  and  the  two  divi- 
sions of  11,(M)  men  advanced  to  Kernstown  on 

the  23d.  Plarly  returned,  defeated  Cnxik  at  the 
-•econ*!  battle  of  Kernstown  (q.v.)  24  July, 
<lr«»\e  him  throu^rh  Winchester  and  across  the 

I'otomac.  and  reoccupied  Winchester  and  Mar- 
tins' urn  l'l;»rly*s  successes  railed  for  a  stronu 

■  i>inniander  of  the  Cnic»n  forres  to  of>pose  him. 
and  (iejieral  Sheridan  was  selected.  On  7 
\ui:u«it  when  Sberiilan  a^^iime*!  command,  near 

Harper'>  Kerry.  Karly'^  arnn  wa^  coueeni rated 
west  of  the  OiM-qnoii  River.  co\eniie  Winches- 

ter and  Hunker  Hill  Sbt  ridaii  advance<l  fmm 
HalItov\n  t»»w.tr<l  Winchester,  on  the  morninp 
of  the  10th.  and  Karly,  abandoning*  Hunker  Hill 
and  Winchester,  fell  ̂ a^k  to  Strasliurjr  to  await 

reinforcements    commp    from    Lee's    army    at 

Richmond.  Sheridan  followe<t  to  Cedar  Creek 

on  the  12th.  K;irly*s  reinforcements  arruinc. 
Sheridan's  infantr>'  fell  back  to  Winchester  on 
the  nif^ht  of  the  16th,  the  cavalry  folio  wine 
next  day.  From  W  inchesler  Sheridan,  on  the 
17th.  fell  back  to  Herryville,  liehind  the  Ope- 
qiion,  leaving  his  cavalry  to  cover  the  with- 

drawal. Wilson's  cavalry  di\isif>n.  I^iwellS 
cavalr>'  bri^aile  and  l*enrose*s  briirade  of  New 
Jersey  infantrv.  K5U  men,  were  orderc«l  to  co\er 
the  tlank  of  the  army  in  its  march  from  Win- 

chester t<i  Herryville.  The  Jersey  bri trade  wa< 
deployed  aloni;  a  small  branch  of  the  Ojieqnon. 
south  of  and  near  Winchester,  with  <li«moun!ed 
cavalrv  on  the  Hanks,  the  remainder  of  the 

cavalry  massed  near  the  town  Karly  had  fol- 
lowe<l  Sheridan  from  Cedar  Creek  and.  in  fhe 

afternoon  of  the  I7th,  his  cavalry  advanced  dnv- 
in^  in  the  Cnion  cavalr>'.  was  checked  and  hr!d 
Iv  the  lersevmen,  until  Wharton's  di\iston  of 
infantry  attacke<l  their  rik'ht  and  Ram^etir'* 
their  front,  while  Gordon's  division  ad\ance«l 
against  the  cavalry.  Cnder  this  pressure  the 
entire  Cnion  line  ̂ rave  way  about  clark  and  fell 
back  to  Summit  Point.  The  Jer-^ey  brii;.ide  lo-t 
97  killed  and  Wf>unde<l  and  aliont  20i)  prisoner*. 
The  cavalry  had  about  SO  captured.  Karly  awain 

occupied  W'inchester  and  advanced  to  confront 
Sheridan  at  Halltown.  For  some  days  Irnh 

parties  were  feelinjf  each  other's  line^  and  *uf- ferinpr  some  losses,  and  2  Septeml»er.  General 
Averell,  who  had  l»een  ft^iardinj;  the  cro>*inir>  of 
the  Potomac,  south  of  Hancock,  advanced 
through  Martinsbun;  to  near  Bunker  Hill, 

where  he  attacked  and  routed  (ieneral  I^max'« 
cavalry  division  of  two  bri^ade.s  capturini;  two 
battle-tlajis,  55  prisoners,  some  wai;ons  and  a 
herd  of  cattle,  finally  driving  Lomax  nearly  into 
Wiiuhestt  r  next  day,  Imi  .\vcrell,  in  turn,  wa9 

driven  back  by  Rodcs'  infantry  division.  On 
the  13th  (ieneral  Mcintosh,  with  ̂ ve  cavalry  reg- 

iments and  two  >nms,  started  from  Sheridan's 
lines  near  Herr>'\ille,  captured  sfime  prisoner?, 
and  on  approachinj;:  Winchester  cau^hi  sif^t 
of  an  infantry  line  and  charued  it.  drivini;  it  to 
a  piece  of  woods,  which  he  surrounded,  cap- 

turing.? the  I'^if^hth  South  Carolina  of  Kershaw's 
division,  with  its  battle-flap.  The  resi  of  Ker- 

shaw's division  advanced  and  Mclnto<h  fell 
back  with  his  143  prisoners.  These  minor  en- 

counters were  followed  on  the  l*>th  !iy  the 
fji-eatest  battle  fought  at  Winchester,  which  to 
distin^iish  it  from  other  battles  of  Winchester 
is  known  as  the  lattle  of  the  Opequon  (q.v.^. 
in  whicli_  Sheridan  with  18.1X10  men  defeated 

I^arly'r*  l5.<X)t),  and  drove  him  from  Winchester 
up  the  valley,  not  av;ain  to  return.  From  thii 
to  the  close  of  the  war  Winchester  remained  hi 
Union  possession.  See  also  ShenascdoaB 
Vai.i.ky.  M ii.it aky  Oi'f^  rations  in. E.  A.  Carm.\!C 

WINCHESTER  COLLEGE,  a  pabbc 
school  at  Winchester,  KtiRland.  the  oldest  of 
the  ''Great  Public  Schools*  of  that  cuuntnr. 
It  was  founded  in  I.W  by  William  of  Wykr- 
bam.  and  \va^  opened  in  1303.  although  it^ 
InildinLTs  were  not  finished  until  1395.  TV 
(TitriiKil  foundation  consisted  of  a  warden.  10 
ft  Mow-*,  three  chaplains,  16  choristers  and  70 
-Msflent-  who  w<  re  to  live  at  the  srhool.  On!- 
-idf  ̂ .bo'-ifN.  iir  "Commoners,"  to  the  numlcr 
•  •^  in.  ̂ \ere  admitted,  and  this  number  was  after- 

ward increased.    The  orifnna!  buildings  are  stOI 
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in  use  and  are  exceptionally  fine  architectural 
types.  Newer  buildings  have  been  added  at 
various  times  as  the  requirements  of  the  school 
have  demanded  them.  The  Public  School  Com- 

mission in  1862  aboHshed  the  sinecure  fellow- 
ships, thereby  saving  for  the  school  consider- 

able* revenues  for  improvements.  The  original 
foundation  openings  are  filled  by  competitive 
examinations,  and  occur  at  the  rate  of  alK)Ut 
12  annually.  The  school  from  the  time  of  its 
establishment  prepared  for  New  College,  Ox- 

ford, and  it  has  six  scholarships  at  that  insti- 
tution. The  new  house  built  for  the  ̂ ^Common- 

ers,*  together  with  the  accommodations  for  the 
70  students  in  the  old  house,  permit  a  total  stu- 

dent body  of  about  450.  The  curriculum  is 
classical  in  its  base,  gives  mathematics,  one  mod- 

ern language,  and  chemistry,  geology  or  physics. 
There  is  also  an  army  class  which  offers  special 
instruction  for  entrance  examinations  into  the 

army.  Consult  Holgate,  C.  W.,  ̂ Winchester 
Long  Rolls*  (1899);  Leach,  A.  R,  <History 
of  Winchester  College^  (London  1899) ; 
Vaughan,  John,  ̂ Winchester  Cathedral  Close* 
(New  York  1914);  Shawcll,  L.  L..  <Enact- 
tnents  in  Parliament*    (4  vols.,  Oxford  1912). 
WINCHESTER  LINE.     See  Boundaries 

OP  THE  United  States. 

WINCKELMANN,  vTnk'el-man,  Johann 
Joachim,  German  archaeolgist  and  art  histo- 

rian :  b.  Stendal,  Prussia,  9  Dec  1717;  d.  Trieste, 
Austria,  8  June  1768.  The  son  of  a  poor  cob- 

bler he  acquired  his  early  schooling  as  charity 
pupil  in  his  native  town.  He  was  graduated 
from  a  gymnasium  at  Berlin,  and  later  studied 
theology  at  Halle.  He  next  undertook  the 
study  of  medicine  at  Jena,  but  was  unable  to 
complete  the  course  because  of  lack  of  means 
and  for  a  number  of  years  he  was  obliged  to 
serve  as  private  tutor  and  schoolmaster,  but  in 
1748  he  was  appointed  by  Count  Heinrich  von 
Biinau  secretary^in  his  library  at  Nothnitz,  near 
Dresden.  In  1/55  he  joined  the  Roman  (Catho- 

lic (ihurch,  and  through  the  efforts  of  the  papal 
nuncio  at  Dresden  was  enabled  to  visit  Rome. 
Here  he  became  librarian  to  Cardinal  Archinto 
after  whose  death  he  entered  the  service  of 
Cardinal  Albani,  an  art  connoisseur  and  col- 

lector, and  gave  the  public  his  ideas  on  an- 
cient art.  The  more  important  of  his  works 

are  ̂ Geschichte  der  Kunst  des  Alterthums^ 
(1764) ;  and  'Monumenti  antichi  inediti^ 
(1767-68)  ;  with  various  sets  of  letters  on  the 
remains  at  Herculaneum  and  Pompeii.  He 
was  recognized  as  the  leading  authority  in  Eu- 

rope in  the  field  to  which  he  had  devoted  him- 
self. In  1768  he  revisited  Germany,  but  at 

Munich  a  longing  for  Italy  so  overmastered 
him  that  he  determined  to  return.  Going  by 
way  of  Vienna,  he  was  well  received  there,  and 
was  presented  to  the  Empress  Maria  Theresa, 
who  bestowed  rich  presents  on  him.  At  the 
beginning  of  June  he  departed  for  Trieste, 
where,  for  the  sake  of  the  gold  medals  and 
valuables  in  his  possession,  he  was  murdered 
by  a  fellow-traveler,  named  Arcangeli.  The 
robber  was  interrupted,  and  fled  without  secur- 

ing any  booty,  but  was  subsequently  takea  and 
executed-  A  collective  edition  of  Winckel- 
mann's  works  was  published  (180&-20)  and  an- 

other (1825-29).  Winckelmann  is  considered  by 
all  authorities  as  the  foimder  of  modern  scien- 

tific archaeology  and  his  conception  of  the  beau- 

tiful elicited  Lessing's  <Laokoon.>  Consult 
Justi,  ̂ Winckelmann  und  seine  Zeitgenossen* 
(2d  ed.,  3  vols..  Leipzig  1898);  John,  <Bio- 
graphische  AufsaU>  (1866);  Pater,  Walter. 
<The  Renaissance:  Studies  in  Art  and  Poetry^ 
(London  1910) ;  Vogel,  in  ̂ Allgemeinc 
deutsche  Biographie,>  XLIII  (1898). 

WIND,  a  current  of  air  established  at  cer- 
tain times  and  places  within  the  body  of  the 

atmosphere  at  large,   and  flowing  during  pe- 
riods longer  or  shorter  in  certain  general  direc- 
tions; such  currents  being  occasioned  chiefly  by 

differences  of  temperature  at  difi'erent  times  or localities,  and  by  variations  in  the  production 

and  condensation  of  watery  vapor.     The  por- tion of  the  surface  of  the  globe  over  which  any 
particular  wind,  permanent  or  occasional,  may 
extend,    is    comparatively    small,    as    is   conse- 

quently  the   tract   of   the    entire   aerial    ocean 
resting  on  that  surface  that  is  involved.    At  all 
times,  also,  there  are  parts  of  the  atmosphere 
that  are  sensibly  at  rest  or  calm;  and  such  ap- 

parently motionless  tracts  of  air  are  sometimes 
of  very  great  extent.     (For  a  statement  of  the 
physical  properties  of  the  air,  see  Atmosphere; 
and  in  reference  to  the  mechanical  principles  of 
equilibrium,  mobility  and  disturbance  of  a  fluid 
mass  circumstanced  as  is  the  air,  see  Pneu» 
MATics).    The  atmosphere  is  held  to  the  earth 
only  by  gravity  and  the  action  of  this  force 
does  not  mterfere  with  its  fluidity  or  elasticity, 
nor  with  the  effect  of  any  pressures  acting  at 
points  within  it;  so  that  its  parts  have  entire 
freedom    of    motion    about    or    among    each 
other,  and  it  is  in  every  part  sensitive  to  the 
slightest    disturbing    forces.      Since,    however, 
the  globe  with  its  aerial  envelope  is  to  be  re- 

garded as  moving  in  unresisting  space,  and  since 

the  friction  of  the  earth's  surface  upon  the  low- 
est stratimi  of  air,  and  of  the  strata  successively 

one  upon  another,  has  sufficed  to  communicate 

to  the  entire  body  the  earth's  own  velocity,  it follows  that  the  atmosphere,  if  it  were  left  at 

rest  within  itself,  must  partake  of  the  earth's movements  as  perfectly  as  if  it  were  a  solid 
part  of  that  body.     The  simplest  of  the  dis- 

turbances   affecting    the    atmosphere    are    the 
movements  of  ̂ atmospheric  waves"  of  greater 
or  less   magTiitude   and   duration,   but  of   two 
sorts,  the  daily  and  the  occasional  or  irregular, 
the  occurrence  of  which  is  shown  by  certain 
periodical   or   rare,   but   gradual   variations  of 
barometric  pressure.     From  the  nature  of  the 
medium,   these   waves   are,   as   compared  with 
those  of  water,  on  a  vast  scale.     The  indica- 

tions  of   the   barometers   at   stations   scattered 
over  a  large  area  of  country  show  that  these 
waves  move  singly,  and  indicate  their  breadth, 
and  the  direction  and  rate  of  advance ;  a  gener- 

ally increased  or  maximum  pressure  showing  at 
a  given  time  the  presence  of  the  crest,  while  at 
distances  on  either  side  of  this  a  minimum  press- 

ure    shows     the     margins     or     accompanying 
troughs   of    the   wave.     Of   daily   atmospheric 
waves,  or  tides,  there  are  two:    (1)  that  due  to 
attraction  of  tne  sun  and  moon,  and  which-in 
periods  and  character  is,  therefore,  similar  to 
the  oceanic  tides,  but  which,  its  maximum  ef- 

fect on  the  mercury  column  not  exceeding  tJ^ 
of  an  inch,  cannot  be  a  cause  adequate  to  pro- 

duce winds ;  (2)  the  heat  tide,  or  elevation  of  a 
crest  of  air  along  a  meridional  line  following  the 
sun  at  no  great  distance,  while  the  cooling  on 

the  opposite  side  of  the  globe  occasions  the  ad- 
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vanrc  of   a  corresponding  line   of   depression, 
this  tide  having,  therefore,  for  its  period  a  solar 
day.  and  within  that  period  but  a  single  crest, 
instead  of  two  opposite  ones.     Beside  these  pe- 

riodic fluctuations,  there  arc  occasional  vast  at- 
mospheric waves,  due  perhaps  to  previous  winds, 

to  great  IcK'al  disturbances  of  tcmpiTature,  or 
to  combinations  of  causes  not  yet  understood. 
The  disturbances  by  heat  that  give  rise  to  or- 

dinary periodical   or  irregular  winds  are  such 
as  occur  along  certain  latitudes,  or  as  are  local 
and  irregular  altogether.     An  increase  of  tem- 

perature equal  to  50°  F.  dilates  the  air  receiv- 
ing it  by  only  about  one-tenth  of  its  volume. 

From  the  direct  rays  of  the  sun  air  absorbs  heat 
chielly  near  the  surface  of  the  earth,  and  yet 
slowly  even  here,  the  warming  of  the  air  bemg 
more  largely  due  to  secondary  radiation  from 
the  heated  surface  of  the  land  or  w'ater.     The 
heat  ac'iuired  within  a  given  time  is  usually  by 
a  very  gradual  increase  and  limited  in  amount 
If  llie  warming  of  the  air  is  quite  uniform  over 
a  large  surface,  the  equilibrium  Victween  the  af- 

fected   and    the    surrounding    Iwdios    may    be 
steadily  adjusted  and  preserved,  so  that  no  wind 
shall  result ;  and  it  is  a  common  experience  of 
the  hot  season  that,  though  the  air  at  a  place 
may  be  intensely  heated,  or  through  many  de- 

grees  within   a   few   hours,  yet   no  wind  may 
occur.     During  subscciuem  cooling  of  the  same 
body  of  air  a  wind  is  more  likely  to  arise,  and 

especially  so  if  clouds  form  at  no  great  dis- 
tance,    very  generally,  however,  the  effect  of 

healing  a  tract  of  air  in  excess  over  that  around 
it  is  to  occasion  expansion  and  diminution  of 
density;  the  column  of  air  so  affected  moves  or 
flows  upward,  and  while  the  effect  of  its  mo- 

mentum further  relieves  its  lowermost  portions 
of  pressure  and  diminishes  the  resistance  they 
can  oppose  to  the  surrounding  air.  the  ascending 
lK)dy,  los^in*^  at  considerable  height  its  excess  of 
heat,  ac<iuires  the  density  of  air  at  such  eleva- 

tion and  flows  over  or  outward,  increasing  the 
weight  and  pressure  of  some  or  all   the  sur- 

rounding portions.    The  lateral  eeiuilibrium  be- 
low is  thus  destroyed  and  a  double  movement 

of  the  air  established,  the  air  flowing  in  from 
one  or  more  directions  below  the  heated  space, 
and   flowing   out   alxjve.     But    the   momentum 
acquired    in    some   given    direction   by   the  air 
rushing  into   the   affected   space   may  jpredom- 
inaie.  and,  the  conditions  of  neighboring  por- 

tions of  air  favoring,  a  wind  may  thus  l>c  estab- 
lished that  shall  blow  far  beyond  the  p<nnt  of 

first  diNturl)ance,  as  well  as  successivelv  afftxt 
portions  of  atmoshphere  further  back  of  it,  and 
also  extend  widely,  continuing  for  a  long  time 
before  e(]uilibrium  and  calm  are  restored.     As 
a  ̂ ell-known  fact,  howevi-r,  high  or  widely  ex- 

tending winds  are  more  likely  to  arise  just  be- 
fore or  during  storms  in  which  a  considerable 

iiody  of  water>'  vapor  is  condensed  and  precip- 
itated from  the  air,  and  yet  more  likely  to  be 

felt  chiefly  after  such  storms.    Winds  are  also 
known  to  l>e  produced  in  consequence  <»f  rapid 
and   great    evaporation,    and    even    during    the 
rapi<l   formation   of  Iwlts  or  masses  of   cloud 
without  rain.    In  all  the  great  oceans,  however, 
there    are    certain    winds,    called    trade-winds, 
which    alv^ays    blow    in    the    sanu-     direction, 
though  with  <iea^onal  variation*^  in  the  area  over 
which  they  bl<»w.     These  are  cold  currents  of 
air  constantly  flowint;  in  from  the  ]H>lar  regions 
to  replace  the  warmer  and  lighter  air  which  is 

constantly  ascending  from  the  tropical  lull  and 
which  flnds  its  way  Itack,  at  first  entirely  through 
the  upper  strata  of  the  atmosphere,  to  the  re- 

gions in  which  the  cold  currents  take  their  riv 
The  direction  of  these  winds,  which  is  nearly 
due  west,  but  slightly  south  or  north,  accordinc 
as  it  is  a  northeast  or  southeast  trade-wind, 
results  from  the  axial  rotation  of  the  earth 
from  west  to  east.  The  general  character  of 
the  air-movement  is  twofold.  There  is  a  move- 

ment from  the  poles  toward  the  equator,  and  a 
return  movement  from  the  equator  to  the  poles 
In  low  latitudes  the  latter  takes  place  exclu- 

sively in  the  higher  strata  of  the  atmosphere, 
but  In  higher  latitudes  its  effect  is  often  fell 
on  the  surface  of  the  earth.  In  these  latitudes, 
then,  the  winds  may  Tie  divided  into  equatorial 
and  polar,  the  former  being  as  a  rule  more  or 
less  westerly,  the  latter  more  or  less  easterly. 
The  equatorial  w'inds  are  distinguished  in  gen- 

eral by  the  highest  temperature,  the  greatest 
degree  of  saturation,  the  most  cloudy  weather, 

the  most  frequent  rainfall  and  the  'lowest  at- mospheric pressure;  and  the  polar  by  the  low- 
est temperature,  the  least  degree  of  saturation, 

the  clearest  weather,  the  least  rainfall,  and  the 
highest  atmospheric  pressure.  This  explains 
why  the  southwest  wind  is  that  which  hrini^ 
the  most  rain,  and  why.  a  falling  barometer  i^ 
as  a  rtile  a  sign  of  approaching  rain,  and  alfo 
why  the  barometer,  as  is  well  known,  usually 
shows  an  upward  tendency'  with  an  cast  wind 
Certain  winds  have  a  seasonal  character,  being 
either  confined  to  certain  seasons  of  the  year,  as 
the  harmattan  of  the  Guinea  coast  and  the  ete- 
sian  winds  that  blow  from  the  north  in  summer 
in  the  eastern  part  of  the  Mediterranean,  or 
changing  their  direction  at  certain  seasons,  socfa 
as  the  monsoons  of  the  Indian  Ocean.  (Set 
Axemomeier;  Chinjwk  Wind;  Mcteokoloct; 

SiRocco).  Consult  Bigelow,  F.  H.,  *  Report  oo 
International  Cloud  Observations*  (Washing- 

ton 1901);  Cave,  C.  J.  P.,  < Structure  of  ibe 
Atmosphere  in  Clear  Weather*  (New  York 
1912);  Ferrel,  W.,  *  Popular  Treatise  on  die 
\Vinds>  (New  York  1889). 

WIND  CAVE  NATIONAL  PARK. 
park,  created  by  act  of  Congress  on  9  Jan.  19031 
IS  12  miles  northwest  of  Hot  Springs  in  FaD 
River  County,  S.  Dak.  It  is  on  the  southeast 
slope  of  the  Black  Hills  and  has  an  area  oi 
nearly  15,000  acres.  The  cave  has  extensive 
galleries  in  Pahasapa  limestone  with  many  finr 
crystal  formatifms  on  its  walls.  It  was  oocc 
the  channel  of  subterranean  streams  and  owe 
its  origin  to  the  solution  of  the  limestone  bf 
water.  The  name  is  appropriate  liecause  ai 
most  times  a  strong  air  current  is  passing  ioio 
or  oUt  of  the  narrow  entrance  to  the  cave.  Tht 

park  includes  a  game  preserve  of  4,160  aero 
in  its  northwestern  corner,  maintained  hy  tk 
United  States  Biological  Survev.  It  contained 
( 1918)  42  head  of  buffalo.  90  head  of  dk  aad 
a  small  herd  of  antelope. 

WIND-FLOWER,  the  delicate  Anemc^u 
neninrosa,  A.  quinquc folia,  and  other  mcflrtxn 
of  this  genus  of  the  Kanunculacf^,  soKalled  b^ 
cause  the  ancient  (ireek  name  of  some  pta» 
ass<^ciated  in  (ireece  with  the  winds  hat  mcb 
Riven  to  the  Anemone,  or  beeanic  the  fKk 
plants  bloom  when  spring  winds  arc  nmptft- 
The  two  species  mentioned  send  up  mi  cwfef 
tioweriiig  stem,  hearing  about  its  centre  a  wM 
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icly  divided  leaves;  al)ove  them 
hite-petalcd  starry  flower,  often 
lell-pink  on  the  outside.  They 
rtily  in  sunshine  and  nod  with 
ollas  on  cold,  dark  days  and  at 
lants  choose  mossy  stumps  in 
np  thickets  for  their  habitat  and 
af  leaves  later  in  summer.  On 
e  red  wind-flower  (A.  hudsoni- 
lasque-flower  {Pulsatilla  fatens) 
Another  European  wind-flower 

rumonanthe,  a  low,  blue-flowered 

JP.    See  Stream  Piracy;  Trel- 
? 

STRUMENTS,  a  general  name 
strumcnts  played  by  tlie  humaii 
flute,  the  cornet,  etc.,  or  by  arti- 
d  currents  of  air,  as  the  orp^n, 
:..  in  all  of  which  the  vibrations 
)t  air  produce  the  sound.  The 
Its  of  an  ordinary  orchestra  arc 
into  two  classes:  wood  instru- 

s  instruments;  the  organ  or  har- 
classed  apart  The  woods,  some 
partially  composed  of  ivory,  are 
utc,  flageolet,  clarionet,  basset- 
i  bassoon.  Their  tone  is  light, 
ft,  and  almost  vocal  in  its  char- 
be  produced  in  all  the  delicate 
I  diminuendo  shadings.  The 
•ise  the  cornet-a-piston,  horn, 
one,  euphonium,  bombardon,  etc. 
somewhat  harder  and  generally 
I  and  majestic  than  that  of  the 
fixed-toned  instruments  (except 
they  cannot,  like  the  strings, 

tune,  and  ihey  can  only  produce 
a  time.  See  Musical  Instru- 
5TRA ;  Orchestral  Instruments  ; 

JITER.     See  Dreikanter. 

iNE.  A  contrivance,  sometimes 
memoscope  for  showing  the  di- 
wind.     The  simplest  and  most 
of  vane  consists  of  an  arrow 

tely  on  an  upright  post  and  free 
he  post  or  rod  often   carries  a 
which  is  placed  near  the  arrow. 
ites  Weather  Bureau  uses  a  vane 
arrowhead  balances  a  tail-piece 
>oards,  six  inches  wide  and  36 
rhese  boards  are  close  together 
but  diverge  about  five  inches  at 
tremities,  thus  steadying  the  os- 
;  axis  is  fitted  with  ball-bearings 
tion  and  is  provided  with  mc- 
ctric  arrangement  for  the  auto- 
ion  of  wind  direction.     To  indi- 
local  wind  the  vane  must  be 
open  space  and  at  a  sufficient 
irrounding  buildings  or  other  ob- 
h  might  cause  it  to  show  a  wind 
•  than  the  true  one.  Sec  Ane- 
isult  Abbe,  ̂ Meteorological  Ap- 
ethods>  (Washington  1887)  and 
to  Observers,^  issued  by  the 
Weather  Bureau. 

See  Projectiles. 
<,  Pa.,  borough  in  Somerset 
mnsylvania  Railroad  and  Johns- 
ine.  nine  miles  south  of  Johns- 
del  industry  is  coal  mining,  the 

region  1)cing  underlaid  with  the  famous  Som- 
erset smokeless  coal,  and  there  being  within  a 

radius  of  five  miles  15  active  mines  employing 
nearly  4,000  men.  Next  in  importance  are  the 
lumber  and  the  fire  brick  manufacturing 
industries.  Each  of  the  two  banks  has  assets 
of  approximately  $2,000,000  and  the  postal 
savings  bank  has  aeposits  of  over  $100,- 
000.  Practically  all  residence  properties  in  the 
borough  are  owned  by  the  occupants.  The 
electric  Hght  and  power,  as  well  as  water  and 
steam-heat  are  furnished  by  subsidiary  com- 

panies of  the  Berwind-Wnite  Coal  Mining 
Company;  the  fire  department  has  apparatus 
and  equipment  valued  at  $22,000.  The  town 
has  a  handsome  municipal  buiiaing,  14  churches, 
a  large  opera  house,  eight  hotels  and  prosperous 
stores,  together  with  one  weekly  newspaper,  the 
Windber  Era.  There  are  over  2,100  pupils  in 
the  public  schools.    Pop.  8»500. 

WINDBREAK,  in  agriculture,  rows  of 
trees  planted  along  the  edge  of  fields  of  grain, 
orchards,  etc.,  to  break  the  force  of  the  wind 
and  to  protect  the  crops. 

WINDER,  win'd^r,  WilHam  Henry,  Amer- 
ican general :  b.  Somerset  County,  Md.,  18  Feb. 

1775;  d.  Baltimore,  24  May  1824.  He  was  grad- 
uated from  the  University  of  Pennsylvania  and 

became  a  lawyer  in  Baltimore.  In  March  1812. 
at  the  breaking  out  of  the  war  he  was  appointed 
lieutenant-colonel  of  infantry  and  was  made 
colonel  in  July  of  the  same  year.  He  led  a  suc- 

cessful expedition  from  Black  Rock  to  the  Can- 
ada shore,  28  Nov.  1812;  was  promoted  to  be 

brigadier-genera!  in  March  1813;  appointed  ad- 
juant  and  inspector-general  in  May  1814;  com- 

manded at  the  battle  of  Bladcnsburg  and  the 
unsuccessful  defense  of  Washington,  in  Au- 

gust 1814;  and  was  honorably  discharged  ̂   in 
June  1815.  He  then  resumed  his  law  pnurtice 
and  was  subsequently  a  member  of  the  Mary^ land  senate. 

WINDERMERE.  wTn'd*r-m€r,  or  WIN- 
ANDERMERE,  England,  a  lake  in  Lanca- 

shire and  Westmoreland,  about  11  miles  in  length 
and  from  one-third  of  a  mile  to  a  mile  in  width, 
its  area  being  a  little  over  five  square  miles; 
its  depth  vanes  from  30  to  240  feet  Its  out- 

let is  the  river  Leven,  which  discharges  its  wa- 
ters into  Morecambe  Bay.  The  laJce  is  sur- 

rounded by  gentle,  well-wooded  eminences  and 
the  neighborhood  is  noted  for  its  beautiful 
scenery,  celebrated  by  the  Lake  poets,  Words- 

worth, Coleridge  and  Southey.  Wordsworth 
lived  at  Rydal  Mount,  about  two  miles  from 
the  head  of  the  lake.  Windermere,  a  small 
town  near  the  eastern  shore  of  the  lake,  is  lo- 

cated in  Westmoreland  and  is  the  terminal  of  a 
branch  of  the  London  and  Northwestern  Rail- 

way. In  1905 '  this  town  and  Bowness  were imited  into  one  district    Pop.  2,379. 

WINDGALLS,  pufly  swellings  about  the 
fetlock-joints  of  animals,  particularly  of  horses, 

resulting[  from  an  increcised  secretion  of  syno- 
via arising  from  work,  particularly  on  hard 

roads ;  they  are  generally  unassociated  with  any 
pain,  heat  or  lameness  and  are  not  generally 
considered  to  be  causes  of  unsoundness.  If  the 

horse  is  young  they  may  disaiH>ear  if  the  ani- 
mal is  allowed  a  long  rest  and  the  parts  blis- 

tered once  or  twice.  Old  horses  having  wind- 
galls  are  generally  kept  at  work,  the  legs  bcine 

bsoidaged  when  io  the  •tabfe.    CooMilt  ̂ Special 
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Report  on  IliscasM  of  the  Horse'  (United 
Slates  Durcau  of  Animal  liidusiry,  Washington 
1911), 

WINDHAM,  wln'd^m.  Williain.  EnKlinh 
oraiof  and  Malisman:  h.  London.  3  May  1750; 

d,  there.  4  June  1810.  He  w.i*  cdui-aied  at  Eton, 
Glasgow  and  Oxford,  and  he  entered  Parlia- 

ment as  member  (or  N'omieh  in  17S4.  During 
the  early  part  o(  Pitt's  administration  he  sat 
in  the  opposition,  Mil  during  ihe'course  of  the Freiirh  RcvaUilion  jdned  Burke  in  eondemnine 
the  revolutionary  principles  and  advoeating  the 
war  that  Pitt  (ieelared  aitainst  France.  He  was 

Secretarj-al-War  in  Pill's  Cal.inri  \704~\m\. and  Hiulcr  the  Fox  and  Grtnvillc  ministry. 

v.'hifh  rame  inio  »flire  in  Jannary  1^06,  held  the 
rank  of  Colonial  Serrrlarj-.  Dnrinc  his  ten- 

ure of  ofliec.  which  continued  till  March  1807, 
he  hroHRht  in  and  snceeedcd  in  passing  against 
strenuous  opposiiion,  a  measure  for  reduoint: 
Ihc  durati'in  of  the  period  of  enlistment  for  sol- 

diers, and  makinit  various  provisions  for  im- 
proviuK  the  condition  of  ihc  soldier.  Windham 
was  a  man  of  ihoroHKhly  indcjiendent  character, 
bill  his  independence  sometimes  nusscil  over 
inlo  eccentricity.  A  collection  of  his  spt-eches 
wiih  a  memoir  hv  Thomas  Amyot  was  pul>- 
lishcd  in  1806.  white  he  was  yet  in  office;  his 
diary  was  edited  Ijy  Mrs.  Henry  Daring  in  1866. 
Consult  also  'Correspondence  of  Kdmund 
Burke  and  William  Windham>  (ed.  J.  P  Gil- 
son,  Cambridge  1910) ;  'The  Windham  Papers' 
(2  vols.,  London  1913). 
WINDHOVER,  a  name  in  Great  Britain 

for  the  kestrel  (q.v.).  referring  to  its  habil  of 
holdinfi  a  stationary  position  facinK  the  wind, 
while  It  searches  the  ground  beneath  il  for  indi- 

cations of  prey. 
WINDHUK,  WINDHOEK,  or  GREAT 

WINDHOEK,  Africa,  ciiy  and  capital  of  the 
former  colony  of  German  Southwest  Africa. 

170  miles  cast  of  Sw.-<kopmund  and  the  coast, 
with  which  it  is  connected  by  rail  and  telegraph. 
The  city  is  situated  in  a  mountainous  district, 
and  at  Little  Windhuk,  a  short  distance  to  ilie 
southwest,  there  are  hot  springs.  It  is  ;in  ex- 

cellent fruit-growing  region  and  produces 
grapes,  figs,  dales,  peaches,  oranges  and  pome- 

granates. It  was  ocfupiuil  by  ihe  South  Af- 
rican Commonwealth  Army  under  ihc  llriiish 

Hag  12  May  1915.  The  population  is  about 
25,000,  of  which  about  1,500  are  whiles.  See 
W.Mi.  HunoPE.\s  — Colonial  and  Jai-ascse 
C.\MP,Mi;.ss 

WINDLASS,  in  mechanics,  a  machine  for 

rai.iinK  weights  from  a  pit,  consisting  of  a  cylin- 
der or  roll'T  moving  on  an  axle  supported  on  a 

frame  and  turned  by  levers  inserted  in  square 
holes  cut  in  the  cylinder,  or  by  a  crank  lilted  on 
III  one  or  Tioth  ends  of  the  axle.  One  end  of  a 
rope  or  chain  is  attached  to  the  cylinder,  and  the 
iiiher  lo  the  weight,  which  is  raised  liy  the  rope 
iK'iiig  shurieneil  in  passing  round  the  roller. 

WINDLE,  Sis  Bertrvm  Coghill.  Irish  edu- 
fati.r:  b.  Mayfield.  Staffordshire.  8  May  l«5« 
He  tta«  ediie:iti'<l  ai  kepion  School  and  at  the 
University  ot  I  lubhn.  For  four  years  he  wa> 
president  oi  ilie  Itirmingham  Library  and  al 
varioo"-  lim--  was  member  «i  ihe  ednraiion 
sub-rommitiee  <if  ihi-  llirmingliani  School  Hoard. 

I)r  Windle  i-  a  member  <.f  the  Joint  I'liiver- sities  Catholic  Board  and  from  I8»4  to  \<X» 
was  professor  of  anatomy  and  for  many  years 

Un       _  .,  _    .               
1901  he  has  been  president  of  University  (for- 

merly Queen's)  College.  Cork  and  since  1910  ha> 
}xcn  professor  of  archeology  there.  He  ik  also 
senator  of  the  National  University  of  Ireland 
and  chairman  of  the  standing  committee  on 
Irish  Technical  Education  and  Commissioner  of 
Intermediate  Education  in  Ireland.  In  1912  be 

was  knighted.  His  publicatiuiis  include  'Pru- 
poriions  of  the  Human  Itodv*  ( 1892) :  'Life  in 
l-tariy  Britain'  (Iff)/);  'Shakespeare's  CtMtit- 

'"■  -    Country'    UQQOl ; 

las    Hardy-     (l'»l); 
in-  of  the  Prehitlunr 

'School    Historj-  ft 

'Chester'  (1903); 

Akc  in   England'    (1904); 
Warwickshire'     (1906); 

Study  of  Vitalism  and  N'eo-Vitatistn'    (WHI; 
■Facts  and  Theories'    (1912);   -A   Ceniun   nf 
Scientific  Thought'    (1015);   'The  Oiiireh  and 
Science'  (1917),  and  manv  scientific  paper*  and 
articles    in    Ihihlin    KrviiV.    Calh.ilic     \\nfU. 
Anifrifa,  and  Sludiei. 

WINDMILL,  a  machine  for  furnishing 
power  for  grinding  grain,  pumping  waler,  or 
doing  other  useful  work,  operaleil  by  lite  wind 
History  does  not  record  the  date  of  tiivcnitoa 
of  the  windmill;  hut  it  is  known  that  it  wai 
used  in  Europe  as  early  as  the  12ih  century  aD 
A  Common  form  of  European  windmill  i^  shown 
in   Fig.    1.     The  sails,  upon   which   the  wind 

FlQ     I 

acts  in  driving  the  machine,  consist  of  a  blkt 
framework  upon  which  canvas  i»  sticlditA 
The  surlacc  of  the  canvas  make>  an  UtI' 

(called  Ihc  angle  of  weather)  with  the  plM* 
of  the  wimlwhecl,  and  this  angle  U  vwh 

about  18'  ai  ihe  inner  end  of  the  sail,  gnAal) 
decrea-inj;  lo  about  7*  at  the  outer  aid.  _Tk 
len).'ih  01  the  >ail  is  generally  aboat  fiv«>flxtk> 
ihc  length  of  the  arm.  the  width  of  ihc  omti 
end  one-third  the  length,  and  the  widtb  of  # 
inner   end   one-fifih    the   length.     For  pnf 
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le  axis  of  the  windwheel  shaft  should  be 
to  the  direction  of  wind.  In  most  cases 

wever,  inclined  upward  at  an  an^le  of 
5°  to  permit  the  ends  of  the  sails  lo 
;  tower,  aiid  since  the  direction  of  the 
in  general,  horizontal,  this  condition  for 
iction  is  not  fully  realized  in  windmill* 
jiropean  type.  To  allow  the  windwheel 
urued  aSi  the  direction  of  the  wind 
,  the  upper  part  of  the  structure  is 
to  rotate  ahout  the  vertide  axis  of  the 
icing  supported  upon  rollers  at  A  and 
liary  wheel  B  is  provided  to  maintain  it 
roper  relation  with  the  direction  of  the 
This  auxiliary  wheel  is  so  connected,  by 

with  the  fixed  pan  of  the  structure  that 
ing  it  causes  tile  movable  part  of  the 
e  to  turn  about  its  axis.  When  the 

ndwheel  is  properly  directed  the  auxil- 
idwheel  presents  its  edges  to  the  wind, 
herefore,  not  affected  by  it ;  a  change  in 
ction  of  the  wind  tends  to  cause  rota- 
the  auxiliary  wheel  which  in  rotating 
he  main  windwheel  into  proper  relation 
e  wind.  Before  the  invention  of  the 
f  steering  wheel,  and  to  a  lartfe  extent 
s  invention,  the  main   windwheel  was 

position  by  hand.  In  many  cases  the 
>wer,  instead  of  merely  ihe  upper  part 
is  made  10  pivut  about  its  vertical  axis, 
ter  construction  lieing  generally  fol- 
I  German  practice,  while  that  above  de- 
is    common    to   machini^s   buill    by   the 
In  some  very  crude  windmills  of  the 
n  type  no  provision  whatever  was  made 
iging  the  direction  of  the  windwheel. 
■d  of  a  windwheel  tends  to  vary  with  the 
locily.  In  windmills  of  ihe  European 
icre  speed  re^nilation  Is  desired,  it  is 
shed     by     varyinj;     cither      the     toad 
sail  area  exposed  lo  the  action 

flrind.  A  friction  brake  is  often  used 
the  load,  while  lo  vary  the  sail  area 
'as  forming  the  sail  surface  is  rolled 
nrolled,  or  the  sail  surface  is  formed 
its,  after  the  fashion  of  Ihe  Venetian 
id  changed  by  opening  or  closing  the 
he  devices  for  varying  the  sail  area  are 
either  by  hand  or  by  a  suitable  auto- 

matic governor.  It  is  to  be  obMrved  that  the 
sails  of  the  European  windmill  occupy  only  a 
small  portion  of  •  the  area  swept  by  them.  In 
the  American  type  the  sails  are  mudi  greater  in 
number  and  occupy,  comparatively,  a  much 
larger  part  of  the  area  swept  by  thetn.     The 

windmill  is  much  s 

m 
Fro.  5. 

The  windwheels  of  the  latter  were  often  as 

large  as  100  feet  in  diameter;  those  of  Ameri- 
can  type   are   rarely   larger   than   30  feet    in 

diameter. 

American  windmills  are  built  in  a  very  large 

variety  of  stylet,  some  being  constructed  prin- 
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-■:  -r*  IrretiK  r:  ■■ad     N-s- 

'ha;'!  r-ik'f  \T "t^!  e-rr  tf  ̂"■■=.f- 

vf-.-i:  char:  ~  tfrr^rnr  **  7c*- 

r:'^  :'  !h«  »-:r.dirbni  Tt«  hkk 
rati  I;  a!^'  ac  aiiiiaim.  ic  ika!  i! 
iitlu-  th«  diaiDctrr  of  Ac  tmical 
•h;i7:.  lor  a  irvRi  fire  at  vwidvlwt: 
ti>  *«  iradr  f-  TiMdcral'Ij  lest  (baa  ihi: 
uh:ch  uv-jM  ̂ <  ncceukry  arvh  1 in-.il'.tT  rajio. 

When  the  pronre  o:  tbe  miod 
upTiTi  the  w'ind«be«l  b«co«De*  10  vjty 
»<  to  apprr^ach  the  danser  pom.  h  :' 
I>-->cnrd  t'v  redudnf  tbe  nil  Km  n 

the  wind'    In ;    ihoir 

vanny  ot  -lyltv  J'iirs  i,  ,1  in.'l  -1  Oiow  -i\ 
rrnl  »ii..lmill.  of  «h.-  ,\m.-ii<aii  ■;.!...  it.'-.- 
ptrti'iiliir  i'.inii  l<ciin{  idi'iid  !.i-i;iii-'-  ̂ imou.' 
ihrm  ni:iv  '■■  f.Hin.l  eximi.I-  '.f  <;,.(,  r,f  il,.- 
tii.ih<,.|.  ij   »lii<h  ill.;  mill,  !.cj-.r.   Hi- 111:.. I... I 

T.   :   mi.li.h..|      Tin-  wii^-IwltMl  iii.v  I.-  h.M 
i-i  ct-.l-T  li'.-ilioti  «;th  r.L-:,r.t  1..  -hv  '!  :<■■ -I'.tl 
.,1  Hiu'I  m  ilxit-  »M>..  i.;.m(]..  I.v  nii;.i..  of  :i 
ti.|<l.r  <.r  i:,il.  a-  ill  VW--  2  :i>.'l  .!.  l.y  mrani 
..t  ̂ ,[i  Mu.ili^.iv  .K-iniiL'  nlicd.  ;i-  111  Kik.  4; 
.'iml  l.y  thr  iirt-Mire  of  the  witiil  up'Hl  ihi-  wiml- 
ttlii-.I   it'df,   wliirli   i-   i.!:ir<.|   <.n   the   oppo^-ilF 
11)'  ii(  the  liiwi-r  III  ihdl  ti'im  ulmh  the  »iiiil 

f.n-'-r.U.  »s  ill  Fin  4.  Uhi'ii  thi-  wiii'lmi[[ 
!  ir,  l.r  ii«nl  for  immiiiiiK  iiuriM.-r-  i-iflu>>nclv. 
ihi'  [■.wit  i~.  Ill  rnn.-r.il,  tr;iii-m:iirii  ir-iiti  tht 
1-.  iinlmill  n.  th'  )>iiiii|>  hy  means  of  a  tcciiirocat- 
ii>,-  ..rlir:.l  r.,.l.  :,..  in  Fil"^  2  an.l  3  Tho.c  in 
wlii'li  till'  |>iiiiiij  iurl  ni:iki '  iinr  cim>i'\cti:  ̂ -iriike 
f«i  t-ii-h  iri..liiti..ii  .,t  iht-  wiiKlwIit-cI.  as  iti 
hu'  4.  :iir  ti-imi  '1  •lirrrt  ktrokc  windmilK ; 
ulicii  tlip  I'limp  loil  mA< ";  only  a  fraction  >.■  a 
'•Irokr  inr  i.iih  riMilui^nti  nf  thi-  windwlieel.  as 

III  t-'iKv  2  :iii<l  .V  ihr  wiiulmill  i-  '■aid  t(-  )«  lack 
.  .red  Till 
ritlier  by  mciiiu  < 

I' 11:.  2  the  windwhecl  ii  »o  pUced  thi> 
-I  diiiwii  ihrdiihrh  itT  renire  parallel  ti<  'i' 
ri'.'il  ilireclioi)  of  the  wind  pftites  to  one  I'lc 
>1.'  aii-  ;.)ioiit  which  the  viadmill  piv.ii 
I  tall  1-  in  each  ca.'e  luppoTted  upon  iht 
ilmill  frame  1<y  the  hiiifre  joints.  C  C  lad 

its  normal  pmitioa  widi  refemn 

iduheel   b}-   the    spring    D      Wad- 

.   held   i 

I'lndw'hecl  tends,  therei 

iu  .strutch  the  spring,  and  it  does  10  when  it  h 
'tilTicicnt  to  overcome  the  initial  tcnuon  of  tk 
>priiiv,  llius  iurnin{{  the  windwhccl  10  that  ibt 
v.imi  Hrii  otiliquely  upon  it  and  rcdndng  ik 
cxiKj^cU  ̂ ail  area.  The  initial  tension  at  tk 
'priiii;  ji  io  dvlcrmined  thai  it  will  begin  » 
^l^•  tih  Hhcn  ihe  prosure  of  the  wind  upon  ike 
wiiiilwheel  approaches  ihe  safe  limit.  In  Ac 
windmill  shown  in  Fik.  i  the  windwbcd  >> 

Ml  placi'd  thai  a  line  through  its  centre  ponHc' 
ii>  ihi'  iiormal  direction  of  the  wind  iatenccD 
the  axis  aliout  whirh  ihe  windmill  pivoti.  IV 
side  vane  E  is  fixed  to  the  win&ull  [n*(. 
ii|Hiti  which  the  lail  Is  also  carriciL  b^as  M^ 
iioTted  by  the  hinge  joints,  C,  C  The  tvl » 

normal  po<iiiion  with  referenn  to 

ure  of  the  v 
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Arhich  a  windwheel  will  make  in  a  given 
iries  inversely  as  its  diameter.  (6)  There 
ling  gained  by  having  the  sail  area  of  a 
heel  greater  than  seven-eighths  of  the 
vept  by  the  sails,  and  there  is  little  gained 
ing  it  more  than  three-fourths  the  latter 

order  that  the  maximum  power  may  be 
0  stretch  the  spring  F,  and  the  spring  is 
jrmined  that  it  will  be  stretched  when  the 
)ressure  upon  the  vane  E  approaches  the 
ent  that  any  change  in  the  relative  posi- 
f  the  windmill  is  changed  so  that  the 
d  sail  area  is  reduced,  in  the  same  man- 
i  with  the   windmills   shown  in   Figs.  2 

In  the  windmill  shown  in  Fig.  4  it 
lent  that  any  change  in  the  relative  posi- 
>f  the  steering  wheel  and  tlie  main  wind- 
will  result  in  a  change  in  the  position 
latter  relative  to  the  wind.  The  frame 

ig  the  steering  wheel  is  pivotally  mounted 
:he  frame  which  carries  the  main  wind- 
and  is  held  in  its  normal  position  with 

ice  to  it  by  the  coiled  spring  H.  In  the 
ry  running  position  the  wind  falls  per- 
ularly  upon  the  side  of  the  tail  of  the 
g  wheel,  and  when  the  pressure  upon  it 
s  the  safe  limit  it  overcomes  the  resist- 
f  the  spring  and  changes  the  position  of 
*ering  wheel  so  that  the  wind  falls  upon 
e;  this  causes  the  steering  wheel  to  act, 
moves  the  main  windwheel  so  that  the 

Falls  obliquely  upon  it,  thus  reducing  the 
:d  sail  area.  Other  methods  of  regula- 
nvolving  centrifugal  governors  or  varia- 
from  the  arrangements  above  described, 
>een  devised,  but  have  not  come  into  ex- 
use.  The  particular  mechanical  details 

zd  are  subject  to  very  wide  variation,  but 
rangements  shown  in  the  figures  serve  to 
ite  the  principal  types, 
ndmills  of  the  usual  forms  are,  in  gen- 
aounted  upon  towers  of  heights  ranging 
10  to  100  or  more  feet,  so  that  the  wind 
acts  upon  them  will  not  be  seriously 
d  by  obstructions  which  may  exist  in 
mmediate  neighborhood.  Provision  is  al- 
nade  for  controlling,  or  furling,  the  wind- 
rom  a  convenient  place  near  the  base  of 
ver,  generally  by  means  of  a  wire,  termed 
irl-wire.     Furling    is    in    general    accom- 
1  by  reducing  the  exposed  sail  area  to 
n  extent  as  to  prevent  the  action  of  the 
ill.  The  reduction  of  the  exposed  sail 
>  in  each  case  accomplished  in  the  same 
r  as  in  the  process  of  regulation,  except 
le  force  necessary  to  lift  the  weight  or 
me  the  tension  of  the  spring  is  applied 
h  the  furl-wire  and  transmitted  by  a  suit- 
Tangement  of  levers  or  pulleys,  instead  of 
iupplied  by  the  energy  of  the  wind.  Thus 
windmills  shown  in  Figs.  2  and  3  a  pull 
litted  through  the  furl-wire  is  applied  to 
I  in  such  manner  as  to  bring  it  into  a  posi- 
irallel  to  the  plane  of  the  windwheel.  In 
f  Fig.  5  the  auxiliary  wheel  is  turned 
h  an  angle  of  90  degrees  by  means  of  a 
I  the  furl-wire.  It  is  to  be  observed  that 
1  of  the  windmills  heretofore  mentioned 
ndwheel  is  adapted  to  rotate  about  an 
ic  normal  position  of  which  is  parallel 
direction  of  the  wind.  A  number  of  types 
idmills  have  been  devised   in   which  the 

windwheel  rotates  about  an  axis,  the  normal 
position  of  which  is  in  a  plane  perpendicular 
to  the  direction  of  the  wind,  but  they  have  not 
attained  a  sufficient  degree  of  success  to  war- 

rant considering  them  here.  If  A  represents 
the  plane  area,  in  square  feet,  swept  by  the  sails 
of  tlie  windwheel,  V,  the  velocity  of  the  wind 
in  feet  per  second,  and  ̂   the  weight  in  pounds 
of  a  cubic  foot  of  the  air,  then  the  weight  of 
air  available  per  second  for  use  by  the  wind- 
wheel  is  W==AV<J,   and  its  energy  is  equal  to 

-X — ,  g  being  a  constant  representing  the  accele- 

ration  due  to  gravity.  The  power  in  foot- 
pounds per  second  brought  to  the  windwhciel  by 

this  air  is,  therefore,  L  =  -=■—  =  -n — .      This 
H  ^^.  . 

expression  indicates  that,  other  conditions  re- 
maining the  same,  the  power  of  a  windwheel 

varies  directly  as  the  cube  of  wind  velocity,  and 
directly  as  the  area  swept  by  the  sails,  both  of 
which  relations  have  been  substantially  verified 
by  experiment,     In  the  construction  of   wind- 

Pic.  6. 

mills  considerations  of  strength  require  that, 
in  general,  the  linear  dimensions  of  all  of  the 
parts  shall  bear  the  same  proportional  relation 
to  each  other,  regardless  of  the  size  of  the 
windwheel.  Other  conditions  being  equal,  the 
weight  of  a  windmill,  therefore,  varies  directly 
as  the  cube  of  the  diameter  of  its  wheel,  while 
its  power  varies  directly  as  the  square  of  the 
diameter  of  the  wheel.  Hence,  in  increasing  the 
size  of  windmills,  the  weight,  and  the  conse- 

quent cost  of  material,  increase  more  rapidly 
than  the  capacity,  and  it  is  not,  therefore,  found 
practicable  to  increase  their  size  beyond  a  cer- 

tain degree.  When  a  windmill  is  in  operation 
the  air  currents  which  act  upon  it  are  so  modi- 

fied and  broken  up,  by  their  contact  with  the 
sails  and  other  members,  as  to  render  accurate 
mathematical  treatment  of  the  case  impossible, 
in  the  present  state  of  our  knowledge.  For 
this  and  other  reasons,  mathematical  considera- 

tions of  the  case  are  chiefly  of  theoretic  interest 
and  the  development  of  the  form  of  the  wind- 
wheel  has  been  due  rather  to  experiment  than 
to  theory. 

The  most  notable  among  the  experiments 
which  have  been  made  upon  windwheels  are 
those  made  about  the  middle  of  the  18th  cen- 

tury, upon  windwheels  of  the  European  type, 
by  John  Smeaton,  and  those  made  in  1882  upon 
windwheels  of  the  American  tjrpe  bv  Thomas  O. 
Perry.  In  these  experiments  the  following  im- 

portant facts  were,  among  others,  established: 
(1)  The  maximum  power  which  may  be  ob- 

tained from  a  given  windwheel  varies  directly 
as  the  cube  of  the  wind  velocity.  (2)  The  sail 

speed  of  a  windwheel,  when  developmg  its  max- 
imum power,  varies  directly  as  the  wind  ve- 

locity. (3)  The  load  upon  a  windwheel,  when 
developing  its  maximum  power,  varies  directly 
as  the  square  of  the  wind  velocity.  (4)  The 
capacity  of  a  windwheel  varies  directly  as  the 
square  of  its  diameter.     (5)    The   number  of 
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obtained  from  a  winrlmill,  in  winds  of  vary- 
infr  velocity,  the  loa*!  miisi  vary  directly  as  the 
square  of  the  wind  velocity.  In  practice  the 
load  is  seldom,  if  ever,  made  to  var>-  in  this 
manner.  The  must  common  form  of  installa- 

tion is  that  in  which  a  ptimpinj;  windmill  is 

directly  connected  to  a  single  acting  pump  oper- ating under  a  constant  head.  In  such  cases  the 
average  load  during  a  complete  cycle  of  the 
pump  is  practically  constant  regardless  of  the 
wind  velocity.  Nforeovcr.  the  load  varies,  in 
general,  from  about  zero  dnrine  one  stroke  to  a 
maximum  at  about  the  midclle  of  the  other 
stroke.  This  periodic  variation  of  load  is  also 
a  source  of  loss,  especially  when  the  windwheel 
is  rotating  slowly,  and  the  amount  of  kinetic 
energ>-  stored   in   it  is  small.     In   the  case  of 

F  - 

■5  ir  s^v.^^*/^"^-^ 

V'^ 

Fig    7 

power  windmilN  the  load  depend^  upon  the 
ihaiactcr  of  ihe  work.  Some  grain-grinders 
for  use  in  connection  with  ])o\\i'r  windmills  are 
constructed  so  that  the  grain  is  fed  to  them  by 
centrifugal  action,  and  \\\  thc^e  instances  the 
load  upon  the  windmill  is  made  tu  increase  as 
the  speed  increases. 

Consult  lUrl>our,  'Wells  ami  Windmills  in 
Nebraska*  (Washington  IS^W) ;  Murphy.  K.  C, 
'The  Windmill:  Its  KlVjciency  and  Economic 
r$e'  (in  I'nited  States  (n'ological  Survey, 
Water  Supply  and  Irrijiati«>n  Papers.  Nos.  20, 
29.  41.  42.  Washington  18<)^1Q01);  Powell. 
K.  IL.  *  Windmills  and  \\  uul  Motors:  How  to 
P.uild  and  Run  Them'  (New  York  1910)  ;  Dver. 
K.  M..  in  Miuhmcry  (.\ugust  1907);  Wolff. 
.\.  k..  *Tbe  Windmill  as  a  Prime  Mover*  (New- 
York  l.Vv^ )  :  also  manufacturers*  catalogues 
:ind  in  w«»rks  on  farm  e<niipmeni  and  farm  mo- 
tor>.  machinery,  etc 

WINDOM.  win'dom.  William.  American financier:  b.  Waleriord,  Ohio,  10  Mav  1S27;  d. 
New  York,  2*>  Jan.  1S»>1  Me  was  a()mitte<l  to 
the  liar  in  18>0.  engaged  in  law  practice  at 
Mount  Vernon.  Ohio,  and  in  1SS2  was  prosecut- 

ing attorney  of  Knnx  ("(Uiiity.  Ohio.  He  held this  positi(»n  tHr  three  >eaf*.  wliui  he  removed 
to  Minnesota  Sent  to  Congress  from  that 
State  in  1S.V>.  he  was  re-elected  to  serve 
four  sucr«ssi\,-  terms,  a  period  of  10  years. 
t-ndin;j  his  can  it  in  the  House  in  IHW).  He 

was  appointed  to  the  I'nited  Slates  Senate  in 
1S70  to  till  thi-  unexpired  term  of  Daniel  S. 
Niirtofi,  deceased,  and  was  also  elected  for  the 
•i  rnis  enrlinir  in  1877  and  IKK.V  He  resigned,  how- 
«\er.  in  ISSI.  to  accept  the  Treasury  poritnlio 

in  Presnlrn!  <  iart'irld  s  Cabinet,  and  <»n  his  re- 
tirement fron^  i)ir  t'abinet  after  that  F^residenl*s 

death  he  wa*  ri"nr?  =  ed  tt)  the  Senate  where  he 
siT\fd  tin  rtninMnler  ot  h-.s  term  He  was  oc- 

cupied with  \:iriiiu  financial  interests  in  New 
Yc)rk  fri-m  IS*^.^  .*<''.  when  hr  was  appointed 
Secretary  m;  thr  I  ••-.I'-iirx  m  F* resident  Harri- 

son's I  abiiiiM  and  oi-cii]iiid  that  iiKsitioti  initil 
his  death.     He  wa^  mie  of  the  earliest  expo- 

nents of  the  gold  standard,  and  was  considerrt 
available  as  a  Presidential  candidate  in  thrrr 
national  conventions,  those  of  1880.  1884  and 

18X8. 
WINDOW,  an  open  soace  reserved,  as  in  a 

wall,  for  the  admission  ot  daylight  into  the  m- 
icrior.  (Sec  also  Dormer  Window).  The 
window  generally  is  in  a  vertical  wall  The 
opening  may  be  tilled  with  glazed  sash  or  case- 

ment arranged  to  open  and  shut,  as  in  the  m«»d- 
em  houses;  or  with  glazed  sash  of  wood,  iron, 
or  lead  fixed  firmly  to  the  solid  frame  of  thr 
window,  or  with  only  a  single  pane!  here  and 
there  made  to  open,  as  in  the  case  of  churches 
both  ancient  and  modern ;  or  the  space  may 
have  a  slab  of  semi-transparent  stone  let  into  it 
through  which  much  light  may  enter,  as  in  some 
Oriental  and  ancient  European  buildings:  or  a 
slab  of  marble  with  holes  cut  in  it  may  be  in- 

serted, or  in  place  of  this  a  continuous  ^'ratiUK*. 
as  of  bronze,  both  of  which  were  freouen!  in 
classical  Kcmian  buildings:  or.  finally,  the 
space  may  be  left  without  permanent  fill- 

ing of  any  sort,  shutters  being  used  to 
clo«!e  it  when  needed,  as  in  many  part* 
of  Ktiropc  in  the  Middle  Ages,  and  a« 
common  ntiw  in  the  tropic*.  Still  a  further 
modification  of  the  last-named  scheme  is  four- 1 
in  those  tropical  houses  which  have  all  'hf 
ofienings  lille<l  with  jalousirs.  namely.  shuMrr* 
with  slats  (louver  shutters),  some  of  which 
may  even  be  fixed  fast,  while  other*  oi»en  ••n 
hinges.  As  the  climate  becomes  too  warm  i'»r 
the  necessity  of  closing  the  windows  at  any 
time  in  the  year,  these  devices  tend  to  replace 
solid  shutters  and  casements. 

Architecturally  the  window  is  of  the  sn'eate«t 
importance  to  certain  styles,  and  in  others  doe< 
not  count  at  all.     Thus  in  Grecian  architecturf 
there   are   no  windows;   and   in   Greco-Roman 
arcbitectnre  the  window  has  never  been  a  ci»n- 
trolling  member  because  the  great  windows  •  : 
the    pid>lic    halls    are    commonly    the    lunette^ 
under    the    vaulting,    simply   pierced    and    fillrH 
with   gratings   instead  of   built   up    solid   with 
maMtiiry.     The  window  of  the  ancient    Roman 
dwelling,  also,  so   far  as  we  know  it.  was  of 
less  conseciuence  because  there  were  no  open- 
inv;>  of  any  great   size  in  the  outer  walls,  and 
the   rooms  opening  inward  upon   the   court  vt 
garden  were  more  or  less  without  walls  on  thai 
si  lie.   a    large   doorway   and   a   square   windo» 
above  the  bed-place  needing  nothing  but  a  cur- 

tain or  the  like  to  screen  them.    Kven  in  B>Tafl- 
tiiie  and  Syrian  art  the  window,  though  befpn- 
ning  to  be  emphasized  by  a  stone  trimming  or 
casing,  is  not  tnat  which  the  style  depends  upon. 
Hut    in    the   mc<liarval   styles    of   northern  and 

western  Kurope  the  window  is  the  chief  feature 
after  the  roots  with  their  fixed  slope  and  their 
height   above  the  walls.     The  earliest  Roman- 
(sqiir    had    windows,    smalt    indeed,   but   »i*b 
j.imlK    richly   molded   in    the   thickness   of  ibr 
heavy  walls :  and  the  later  style  talces  on  sonc 
of  the  variety  and  brilliancy  of  the  Gothic  wofk. 
The  <tothic  window  in  a  church  is  the  openinf 
up  of   the   whole   wall   space  between  hottres* 
and    ftuttre^s   and    below    the   vault;    and   tbif 
>fiacc  tr-nd^  to  be  filled  with  elaborate  tracm 
i-'ven  apart   from  the  tracery,  the  moMingi  of 
I  be  jamb      often  with  colonnettes  produced  H 
tittinc  a  roun<l  molding  with  capital  and  hav- 
^iitd  with  «culpture  added  to  the  sill-course- 
may    be   vf  r>-   decorative.     In   dlwelfinf^boiise* 
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was  rare,  but  the  window,  if  large,  was 
Bvith  a  pointed  arch  and  the  head  filled 
slab  of  stone  pierced  with  a  decorative 
;  and  supported  by  colonnettes,  or  in 
ther  way  architecturally  treated.  The 
umerous  windows  with  square  heads, 
with  lintels  instead  of  arches,  are  made 
ntal  by  moldings,  sometimes  very  rich 
.borate,  and  by  the  free  use  of  colon- 
to  carry  the  lintels.  In  the  neo-classic 
curiously  regulated  and  ordered  system 
inging  the  windows  became  customary 
early  days  of  the  Renaissance,  and  was 
ely  developed  in  the  16th  century  in 
nd  50  years  later  in  the  north.  Under 
ne  of  fenestration  this  ordering  of  the 
s  has  become  a  most  important  part 

p^ing,  especially  in  the  street  fronts  of 
ildings.  The  window-casings  may  even 
imental  in  themselves,  though  with  an 
ntation  not  strictly  belonging  to  them, 
Towed,  as  it  were,  from  other  parts  of 
Licture:  thus,  small  pediments  are  used 
in  the  window  opemngs,  and  even  col- 
re  used  one  on  cither  side  of  the  window 

f,  to  support  these  pediments.  But  the 
ling  is  still  the  arrangement  of  the  win- 
i  the  wall  and  the  proportioning  of  these 
fs  and  the  solid  wall  between  them. 
NDOW  GLASS.    See  Glass,  Varieties 

NDOW  TAX,  a  tax  formerly  imposed 
at  Britain  on  all  windows  in  houses 

y  above  six  in  number).  It  was  abol- 
n  1851,  a  tax  on  houses  above  a  certain 
being  substituted. 

NDSOR,  wTn'zor,  Canada,  a  seaport 
:apital  of  Hants  County,  Nova  Scotia,  on 
!t  of  Minas  Bay,  and  on  the  Dominion 
c  Railway,  45  miles  northwest  of  Hali- 
Its  chief  institution  is  King's  College 
or  Windsor  University,  founded  in  1788. 
busy  shipping  port,  is  electrically  lighted, 
s  a  considerable  export  trade  in  the  gyp- 
d  limestone  of  the  region.    Pop.  3,452. 
NDSOR,  Canada,  the  largest  town  in 
County,    situated   on    the   banks   of   the 
River,  opposite  the  city  of  Detroit. 

ailways  enter  the  dty,  including  the 
Trunk,  Canadian  Pacific,  Michigan  Cen- 
/abash,  and  the  Ontario  division  of  the 
farquette.    The  location  makes  Windsor 
the  desirable  residential  cities  of  the 

nt.  It  has  a  number  of  churches  and 

;,  a  collegiate  institute  and  Saint  Mary's ny.  The  chief  manufactories  are  salt 
paint  and  varnish  works,  sash,  door 

aning  factories,  boiler  works  and  ma- 
>hops,  with  various  minor  industries.  It 
reral  miles  of  paved  streets  and  an  ade- 
seweragc   system.     Pop.   17,829. 

NDSOR,  Conn.,  town  in  Hartford 
',    on    the    Connecticut    and    Farmington 
and  on  the  New  York,  New  Haven  and 
rd  Railroad,  six  miles  north  of  Hartford, 
n  an  agricultural  section  in  which  the 
roducts  are  vegetables,  fruit  and  tobacco, 
incipal  manufactures  are  worsted  goods, 
electrical  motors,  knit  goods,  tobacco 

ts  and  dairy  products.  The  educational 
ions  are  the  Campbell  School  for  girls, 
Dmis  Institute,  public  schools  and  a  public 
VOL.  29—  25 

library.  The  first  settlement  was  made  in  1633 
by  William  Holmes  and  companions  from  Ply- 

mouth. They  established  here  a  trading  post. 
In  1635  Roger  Ludlow  and  a  colony  from 
Dorchester,  Mass.,  settled  near  the  tradmg  post 
and  called  the  place  Dorchester.  In  1637  the 

name  was  changed  to  Windsor.  In  1639  W^ind- sor  united  witn  Hartford  and  Wethersfield, 

under  "Fundamental  Orders^*^  to  form  the  com- 
monwealth of  Connecticut.  Pop.  4,178.  Con- 

sult Stiles,  ̂ Ancient  W^indsor^  (New  York 
1891);  ̂ Memorial  History  of  Hartford 

Count>'.' WINDSOR,  or  NEW  WINDSOR,  Eng- 
land,  a  town  in  Berkshire,  on  the  Thames,  2\ 
miles  by  rail  west  of  London.  Windsor  and 
Eton  (q.v.)  practically  form  one  town,  which 
is  chiefly  interesting  on  account  of  the  castle 
and  park,  a  favorite  residence  of  the  English 
sovereigns  since  the  time  of  William  the  Con- 

queror. The  original  royal  palace,  where  the 
Saxon  kings  lived  before  the  Conquest,  was  at 
Old  W^indsor,  about  two  miles  distant,  but  the 
present  site  was  chosen  and  the  castle  built  by 
William ;  later  extensions  were  added  by  Henry 
I  and  Henry  II,  but  during  the  reign  of  Ed- 

ward III  it  was  torn  down  and  rebuilt  by  Wil- 
liam of  Wykeham,  bishop  of  Winchester.  The 

new  castle  received  various  additions  by  the 
orders  of  succeeding  monarchs  until  the  time 
of  Queen  Victoria,  who  restored  and  sump- 

tuously^ decorated  Albert  chapel  as  a  memorial  to 
the  Prince  Consort,  Albert.  The  buildings  com- 

prise upper,  lower  and  middle  wards,  extending 
along  the  crest  of  an  eminence  rising  42  feet 
above  the  river  and  covering  12  acres  in  the 
Little  or  Home  Park,  which  is  connected  with 
the  Great  Park  and  adjoining  Windsor  Forest, 
the  whole  occupying  an  area  of  13,000  acres,  56 
miles  in  circumference.  The  lower  ward  on  the 

west  contains  Saint  George's  chapel,  the  Albert 
chapel,  the  houses  of  the  militar>'  knights,  clois- 

ters, etc.;  the  Middle  Ward,  dominated  by  the 
Round  Tower,  rising  to  a  height  of  80  feet, 
built  by  Edward  III  to  accommodate  the  round 
table  of  the  Knights  of  the  Order  of  the  Garter, 
containing  the  rooms  which  were  up  to  1660 
used  as  a  prison;  the  Upper  Ward  on  the  east, 

comprised  of  the  sovereign's  private  apartments, the  library  and  the  long  corridor.  Saint 

George's  Hall,  the  Waterloo  Chamber,  the 
Throne  Room  and  the  old  Ball  Room,  compris- 

ing the  state  apartrnents  in  the  Upper  Ward, 
have  valuable  collections  of  paintings,  statuary, 

etc.  Under  Saint  George's  chapel  is  the  burial vault  of  several  English  rulers  and  members  of 
the  royal  family.  The  royal  palace  and  the 
mausoleum  of  Frogmore,  Cumberland  Lodge 
and  Virginia  Water  are  in  the  park.  The  town 
hall  of  Windsor  was  built  by  Cnristopher  Wren 
in  1658.  Consult  Dixon,  W.  H.,  <  Royal  Wind- 
sor>  (London  1879^80)  ;  Hope,  W.  H.,  'Wind- 

sor Castle:  An  Architectural  History*  (2  vols., 
London  1914) ;  Laking,  G.  F.,  'Furniture  of 
Windsor  Castle>  (New  York  1905);  Loftie, 
W.  L,  'Windsor:  The  Castle,  Park^  Town 
and  Neighborhood*  (London  1886)  ;  Tighe,  J. 
E.,  'Annals  of  Windsor*   (1858). 

WINDSOR  LOCKS,  Conn.,  town  in  Hart- 
ford County,  on  the  Connecticut  River,  and  on 

the  New  York,  New  Haven  and  Hartford  Rail- 
road, about  12  miles  north  of  Hartford.  It 

was  a  part  of  the  town  of  Windsor  until  1854, 
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wlnn  it  w:i>  sot  off  ami  invorporatod.  It  is  a 
rraiiufactiirinv:  town ;  cxlcn>ivc  water  power  is 

obtaiiu'd  fn.in  tlu*  t*«ninc«ticnt  l>y  mi-ans  of  a 
canal.  The  ihiit'  industrial  t.staljlishnuMits  arr 
paper  mills,  o-tton  yarn  and  thread  factories,  a 
fniindry.  machine  shops,  steel  works  and  silk 
faciorus.  Othir  manufacmres  arc  furniture, 
trucks,  "^chuol  j^'IoIhs  and  carpet-loom  chains. 
The  principal  puMic  huildin^s  are  Memorial 

Hall,  presented  l»y  Charhs  I-'..  C'halTee  to  J.  H. 
('onvfr«»f  I*o.si  f>7.  (i.  A.  K.;  four  churches  and 
the  puMic  and  parish  sch(u)ls.  It  has  one  bank. 
Pop.  3.713. 

WINDSOR  MILLS,  Canada,  town  in  Rich- 
nionil  Cduniy,  Que!»i'C,  on  the  Saint  Krancis 
ki\tT,  i50  niile>  ea.^t  of  Montreal,  on  the  Grand 
Trunk  and  ilic  Canadian  Pacific  railways.  It 
lias  ahiindatii  water  powrr  and  nianufacturis 
paper  and  pulp,  powder  and  chee.se.  Pop. 
alMiut  2U^^. 

WINDTHORST.  Ludwig,  leader  of  the 
(aiholic  i»r  (fntrc  part>  i:i  thi-  fierman  Kcich>- 
ta^'  imm  IS74  to  his  dcali:  h.  at  Kaldenhof, 
near  Osnahriick  in  Hancivir,  17  \ov.  1812;  d. 

IJerlin,  14  March  1S'>1.  \h-  rrctivcd  his  early 

education  at  thr  ('ari>line  (i>nmaMum  in  Osna- 
hriick  anil  studiul  law  at  (jiWtinjrrn  and  Hei<lrl- 
Ikti:  He  t)i*i:an  the  practice  of  law  at  Osna- 
iTiick.  He  occupit  (1  variiUK  ofticial  positions  in 
connection  uilh  (ierman  court<  of  law  and  his 
talrnt-i  and  imtiariial  character  were  widely 
recovrnizcd.  Pfliiically  hi-  chm^  to  the  opinion 
that  there  should  lie  a  union  of  the  German 
stairs  includinv:  Austria.  He  emphasized  the 
ntcis^iiy  f*>r  the  pri>crvati«n  of  the  indeptiid- 
ence  «'f  the  various  piiiy  German  fiovernments 
and  of  al>.M(hite  freedom  of  religion  and  edu- 

cation. In  1S51  he  was  elected  president  of  the 
>tc(.nd  cham-  -r  of  the  leiri^lature  of  Hanover, 
and  in  1S5»^  I  erame  the  Sfinister  of  Justice  in 
the  Cabinet  o!  tieoo^-  \-  He  hehl  this  samtr 
portfolio  ten  year>  later.  In  this  position  his 
ireatnienl  iJ  vexe<l  <iue«-tions  between  Catholics 
and  Proie-itai't^  calKd  f<Tih  praise  from  l>oth 
partie>.  Winn  the  reitinin^i  house  of  Hanover 
fell  a>  tlie  n^iilt  "f  the  war  of  1S66,  he  was 
>a<lly  disappoiijtid,  Inn  fitted  himself  at  once 
into  the  new  <'rder  of  thin^s^  in  the  fatherland 

by  acceptiuii  il-ction  fnr  the  town  of  Mepptn 
tu  the  Pru^-ian  L<.wer  House  and  to  the  Reichs- 

tag: of  the  North  (ierman  Confederation.  Here 
he  MM»n  cann-  to  occnpy  a  prominent  place  as  a 
valua!>le  as-^i^tant  of  the  leader  of  the  Catholic 

party.  Mallinckrodt.  At  Mallinckrodt's  death, 
1S74.  Windhi'iNt  wa^  stlvcted  to  replace  him. 
Fur  nearly  2t)  years  he  remained  a  successful 
b  ad«r  of  the  party,  whieh  under  his  intluence 
gradually  came  to  ha\e  the  balance  of  power 
in  the  kiiih^tajr.  While  he  was  a  devoted 
(  atbolii-.  Ill-  was  an  intense  lover  of  his  country. 
bilii\id  thi'PniLihly  in  the  maintenance  of  the 
<  it  rm.m  arin\  in  order  to  assure  peace,  and  tht 
1.1-!  ̂ pi « i*h  th '.t  he  ever  made,  scarcely  a  month 
)  t  t'tiTe  bis  d«  .i:b,  w.is  in  favor  of  a  liberal  pn)- 
■jr.ini  «»i  diMlopimni  for  the  navy.  Once  when 
\  a'-rai.  iti!bi«  iiii-  sc-cnied  to  be  Used  to  urj^e 
.1  p'  l:>u;il  n«  .i-nre.  in  which  the  German  ►rov- 
ernnirni  wa^  ver\  much  intt  rested,  he  rame  out 
di'.tinitly  in  up]Mi-i!ir»n.  just  before  the  decla- 

ration tf  tlu  ir?!;jlli!.'!it\  n.'  tlu-  Pope,  he  ji'ineil 
with  tbi'^i"  wliii  »h<iiit:lii  'Im  moment  inoppor- 

tune but  he  was  alwa\-  dr  v    :efl  !<•  the  Holv  See, 

He  was  the  nU'del  of  a  successful  party 
an  expert  in  tlie  management  of  men;  ai 
lent  judne  of  character  and  one  of  i 

I'arlianientary  debaters  of  the  l^th  centi 
sjHte  of  his  years  of  occupation  of  an  inj 
political  position,  he  died  quite  poor 
the  Catholics  of  Germany  wished  to  re 
his  Rreat  services  to  their  cause  by 
script  ion  of  a  Iar>:c  sum  of  money, 
verted  it  to  the  foimdation  of  a  chi 
honor  of  the  Blessed  Virgin  to  !>c  en 
Hanover.  Few  statesmen  have  l»een  m 

terly  mali^ied  than  was  W  indthorst  at 
ginnin^f  ol  his  career.  After  his  death  ; 
foes  joined  with  friends  in  recoKoii 
talents,  hi.s  uprii^htness  of  character  and 
solute  purity  i>f  his  motives,  t>esides  h 
patriotism.  His  jrreat  nurit  is  to  ha 
ceeded  in  preventing:  Bismarck  fmm  mal 
(  hurch  merely  a  department  of  state 
many.  The  Catholic  jiariy  agreed  that  it 
his  talents  as  a  leader  that  they  owed  i 
their  success  in  the  struj;i?le  with  the 
Chancellor.  Consnlt  Menzenbach  *\Vin« 
(Treves  1X02);  Knapp.  *W  indthorst*  ( 
der  Zcit  Series;  Leipzig  18<)8). 

Jam  IS  J.  Walsh. 

WINDWARD  (windward)  ISLiI 
group  of  the  West  Indies  forming  the  a 
part    of    the    Lesser    Antilles,    includii 
Lucia.  Saint  Vincent,  (ircnada  and  the 
dines.     They  are  of  volcanic  origin,  th) 
islands  are  mountainous;  the  lower  leve 
generally  fertile  and  producing  sugar,  cc 
spices;  bit^wood  and  other  timtH;r  are  j 
tained.    They  belong  to  Great  Hritain :  i 

ernor  rcsi<les  at  Saint  George's,  Greni 
islands  have  no  common   legislature, 
tariff;    but    there   is    a   common    Court 
peal,  and  they  unite  for  other  purposei 
articles  under  the  names  of   the  tndm 
lands  of  the  group  L     As  a  geographic 
sion   the   Windward   Islands  include  al 
bados  and  the  other  smaller  islands   '* 
iween   Saint    Lucia   and   Grt'nada. 
was  applied  liecause   the  group  was 
exposed  of  the  Lesbcr  Antilles  to  the 
trade  winds. 

WINE-BERRY,  a  Japanese  plant 
/•/irt*wiV<W(i,fiii.O,  closely  related  to  the  ra 
with  l(»ng  recurving  canes  which  root  at 
and  are  clothed  with  red  glandular  hail 
leatlets  are  usually  three,  white,  toment 
neath.   and   the   tlowers   are   in   dense 
cluster<.   forming  a  bM»se  panicle.     The 
calyx- lolies   enlarge   in    fruit   and    encl 
immature   l)err>'   as   in    a    bur,    hut    n 
spread  apart ;   the  mature   fruit  is 
cherry- red  in  color,  in   flavor  insipiu  « 
The  wine- berry  is   frequent  in  cultivad 
has    run    wibl   in    some   parts    of    the 
Cniied  States. 

The    grape,    the    whortlel»erry.    the 
berry  and  the  red  and  the  black  curra 
called  wine-berry;  as  are  also  the  edible 

like  fruits  of  the  poisonous  tool-^lant  (i 
santu'iitosa),  a  large  shrub  of  \cw  i 

WINE  MEASURE,  an  old  Ei 
lire  by  which  wines  and  spirits  wer^  «, 
galb  n  con:aine<l  Z^\   cubic  inches. 

WINE  PRESS,  a   machine   in 
juice  is  pressed  out  of  grapes.    The 
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of  the  Bible  was  a  vat  in  which  the  juice  was 
expressed  by  the  feet  of  men  who  trampled  the 
fruit. 

WINE  AND  WINE-MAKING.  It  ma> 
have  been  design,  but  it  was  probably  an  acci- 

dent, that  first  led  man  to  crush  or  to  press 
grapes  in  order  to  obtain  a  palatable  and  stimu- 

lating beverage.  As  long  as  the  juice  is  con- 
fined within  the  grape,  it  becomes  sweeter  and 

sweeter  as  the  fruit  grows  riper  and  riper.  But 
when  the  skin  is  broken  by  crushing  or  press- 

ing, and  when  the  juice  is  allowed  to  remain  a 
short  time  exposed  to  warmth  and  air,  it 
changes  its  character  and  develops  new  and  un- 

suspected qualities  or  properties. 
The  changes  from  the  fresh  grape  juice  to 

an  alcoholic  drink  are  briefly  as  follows: 
When  the  juice,  or  "must,®  is  exposed  to 

temperatures  ranging  from  59°  F.  to  65**  F.  the liquid  very  soon  begins  to  become  turbid,  small 
bubbles  collect  on  the  surface  and  the  grape 
sldns,  stems  and  other  solid  particles  form  a 
dense  cover  or  *<cap®  on  the  top.  Carbonic  gas, 
which  is  developed  in  increasing  quantities,  es- 

capes with  a  loud  bubbling  sound,  and,  as  the 
temperature  rises,  the  juice  appears  as  though 
it  were  really  boiling.  After  a  few  days,  and 
sometimes  after  a  few  hours,  the  ebullition  sub- 

sides and  gradually  the  crust  and  undissolved 
substances  fall  to  the  bottom.  Meanwhile,  the 
must  has  lost  its  sweetish  taste  and  its  original 
character  and  chemical  composition;  among 
other  things,  it  has  acquired  a  richer,  deeper 
color,  a  vinous  flavor  and  odor,  and  a  certain 
amount  of  alcohol. 

This  interesting  natural  process,  which  leads 
to  the  formation  of  alcohol,  was  described  by 
the  term  "fermentation,®  from  the  Latin  fer- 
mentum,  the  root  word  being  fervere,  to  boil. 
This  feature  of  the  phenomena,  whereby  the 
evolution  of  the  gas  makes  the  liquid  appear  to 
boil,  evidently  struck  the  early  wine-makers  and 
natural  philosophers  as  most  important.  It  was 
a  long  time  before  the  true  nature  of  the  proc- 

ess of  vinous  or  alcoholic  fermentation  was 
clearly  perceived  and  properly  understood. 

Early  in  the  last  century  (from  1810-25) 
chemical  analyses  by  Gay-Lussac,  Thenard  and 
De  Saussure  fixed  accurately  the  composition 
of  sugar  in  the  must  and  of  alcohol  in  the  wine. 
In  1835  Cagniard  de  Latour  found  that  the 
globules  were  definite  organisms,  capable  of  re- 

producing themselves  by  budding,  and  thus  ap- 
parently belonging  to  the  vegetable  kingdom. 

He  came  to  the  conclusion  that,  in  the  course 
of  vegetation,  these  globules,  or  ̂ ^ferments,*^ 
disengaged  carbonic  acid  gas  and  converted  the 
liquid  into  an  alcoholic  liquor. 

This  discovery  was  confirmed  two  years  later 
(1837)  by  Schwann  at  Jena  and  Kiitzing  at  Ber- 

lin. The  newly- found  organism  was  regarded 
by  some  as  belonging  to  the  fungi  and  by  others 
to  the  algae.  Meyen  showed  that  the  organism 
was  a  fungus  and  established  a  new  genus  for  it 
under  the  name  of  Saccharomyces.  In  other 
words,  the  agents  of  alcoholic  fermentation  are 
called  *ycasts®  and  belong  to  the  order  Sac- 
ckarotnyces. 

Recent  Researches  in  Alcoholic  Fermen- 
tation.—  The  work  of  the  great  chemist  Pasteur 

threw  a  flood  of  light  upon  the  whole  process 
of  fermentation.  His  investigations  extending 
over  a  series  of  years  were  first  summed  up  in 

his  ̂ Studies  on  Wine^  (^Etudes  sur  le  Vin^), 
published  in  1872,  and  further  in  his  book, 
^Studies  on  Beer>  (^Etudes  sur  la  Biere^), pub- 

lished in  1876. 

To  Pasteur  belongs  the  honor  of  establish- 
ing beyond  question  tSat  fermentations  were  the 

work  of  infinitely  small  organisms  called  ̂ ^mi- 
crobes.^  He  classified  and  described  tm\\y  of 
these  micro-organisms.  He  divided  them  into 
two  classes:  aerobic,  those  which  cannot  live 
without  the  presence  of  free  air ;  and  anaerobic, 
those  which  can  exist  in  the  absence  of  air. 
The  former  saccharomyces  are  found  at  or  near 
the  top  of  the  liquid  during  fermentation ;  the 
latter  are  at  work  lower  down  in  the  body  of 
the  liquid. 

^  The  microscopical  examination  of  the  agents 
of  alcoholic  fermentation  has  revealed  quite  a 
number  of  different  forms  and  varieties.  Some 
25  or  30  types  of  the  genus  Saccharomyces  have 
been  identified. 

The  question  may  very  naturally  be  asked: 
Where  do  these  yeast  organisms  come  from? 
Pasteur  showed  very  clearly  that  the  ripe  ̂ ape 
is  covered  with  a  mass  of  micro-organisms. 
These  microbes  collect  on  the  fruit  and  stems, 
and  constitute  the  *bloom^*  of  the  grape.  Just 
why  they  should  fix  themselves  on  the  fruit, 
and  remain,  as  it  were,  in  readiness  to  be  trans- 

formed from  their  dormant  state  to  one  of  great 
activity  when  carried  into  the  juice  of  the  fruit 
is  a  mystery.  At  the  same  time  a  great  number 
of  other  and  less  desirable  yeast  cells  (bacteria) 
become  submerged  in  the  grape  juice,  or  must, 
and  these  foreign  yeasts  are  the  ones  that  give 
the  wine-maker  trouble  and  lead  to  many  dis- 

eases of  wine. 
Cultivated  and  Selected  Yeasts  in  Wine- 

making. —  A  brilliant  Danish  chemist,  Emil  Chr. 
Hansen  took  up  the  study  of  alcoholic  fermen- 

tations and  ̂ disease  ferments,*  where  Pasteur 
left  off.  He  brought  out  many  new  facts  with 
regard  to  the  many  different  races  or  species  of 
Saccharomyces,  which  gave  very  different  char- 

acters to  beers.  Hansen  found  that  it  was  prac- 
tical to  separate  and  cultivate  the  better  species 

or  races  of  brewer's  yeasts.  Witli  great  skill and  much  care  he  was  able  to  select  two  varie- 
ties of  ̂ low'^  yeast  and  then  he  worked  out  a 

method  for  the  cultivation  of  selected  yeasts. 
The  use  of  pure  cultivated  yeasts  has  been 

attended  with  good  results  in  wine-making. 
Musts  which  have  been  prepared  with  pure 
yeasts  have  been  compared  with  musts  fer- 

mented at  the  same  time  without  such  yeast.  In 
most  cases  the  pure-yeast  wine  has  been  re- 

garded as  superior  to  the  other.  One  practical 
value  of  employing  pure  cultivated  yeasts  in 
wine-making  is  that  under  proper  conditions 
they  will  control  the  progress  of  fermentation, 
and  thus  overcome  the  influence  of  the  unde- 

sirable organisms  in  the  must,  such  as  mold- 
fungi,  wild  yeasts,  bacteria  and  mycoderma.  By 
using  selected  yeasts  from  celebrated  vintages, 
wine-makers  have  been  able  to  obtain  finer  fla- 

vors and  bouquets,  all  of  which  adds  to  the 
quality  and  value  of  their  product. 

Feimentation  and  Enzymes. —  In  order  to 
grasp  and  properly  understand  the  various  prob- 

lems connected  with  the  phenomena  of  fermen- 
tation it  is  necessary  to  say  something  about 

its  relation  to  enzymes.  The  term  ̂ ^enzyme**  is 
now   used   to   indicate   the  soluble   ferments 
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secreted  or  formed  in  the  yeast  cell.  Pasteur's 
thi*ory  makes  fermentation  a  vital  act,  depend- 

ing on  a  livinK  orjfanism.  However,  fermenta- 
tion may  also  l)e  a  cliemical  act.  AlK)Ut  20 

years  agc)  Riichner  showed  that  alcoholic 
fermentation  can  he  carried  out  hy  a  soluhle  fer- 

ment which  is  extracted  from  the  yeast  cell. 
So  that  we  can  have  the  phenomena  of  fer- 

mentation without  the  growth  and  multiplica- 
tion of  yeast  cells.  To  this  enzyme  in  the  yeast 

extract  Buchner  gave  the  name  sytnasc. 
The  effect  of  these  recent  discoveries  in  fer- 

mentation may  be  very  great  and  far-reaching, 
and  just  what  practical  form  they  will  take  in 
wine-making  and  other  industries  it  is  impos- 
sihle  to  predict. 

The  Vintage.— The  word  •vintage*  has 
come  to  have  <iuite  a  wide  signification.  It  may 
he  used  to  include  three  distinct  steps:  (1) 
the  gathering  of  the  grapes;  (2)  the  processes 
of  fermentation,  and  (3)  the  general  cellar 
operations  connected  with  the  care  and  handling 
of  the  new  wine. 

The  practices  of  wine-makers  are  diflferent 
in  different  countries  and  in  different  localities 
of  the  same  country.  TTiis  is  owing  to  dif- 

ference in  soils,  climates,  conditions,  varieties 
of  grapes  used,  and  in  the  kinds  or  types  of 
wines  to  he  produced.  And  yet,  the  main  prin- 

ciples which  give  the  hest  results  in  practice  in 
one  country  are  practically  the  same  in  any 
oiher  country  where  wine  is  made. 

It  should  he  !)orne  in  mind,  however,  that 
wine-making  is  partly  an  art  and  partly  a 
scitnce.  As  such,  it  cannot  he  learned  and  mas- 

tered hy  reading,  or  from  lK)oks.  The  l)est  we 
can  here  do  is  to  descril)C  briefly  some  of  the 
more  important  details  connected  with  the 
manufacture  of  wines. 

Gathering  of  the  Grapes.—  The  general  rule 
is  that  grapes  should  not  ht  gathered  till  they 
have  reached  a  state  of  complete  maturity.  This 
condition  is  shown  hy  certain  well-known  indi- 

cations, such  as  the  brownish  color  of  the  stem, 
the  softening  of  the  l»erry  and  its  easy  separa- 

tion from  the  stem,  the  skin  is  translucent,  the 
juice  becomes  sweet,  thick  and  somewhat  sticky. 

The  wine-maker  determines  the  best  time 
for  gathering  the  grapes  by  using  various  in- 

struments, known  as  a  must-scale,  mustimeter, 
glucometer,  etc.  They  are  employed  for  the 
purpose  of  finding  out  the  saccharine  richness 
or  strength  of  the  grape  juice,  or  must.  To 
judge  of  the  sugar  content  of  the  grapes  a  few 
hunches  representing  the  average  condition  are 
first  gathered,  the  juice  is  expressed  and  strained 
through  a  cloth  collected  in  a  suitable  recep- 

tacle, and  then  the  must-scale  is  carefully  drop- 
ped into  it.  The  quality  of  the  must  will  l)e  in- 

dicated on  the  stem  of  the  scale.  The  grapes 
shonid  \k  tcste<l  fmm  day  to  day  until  the 
density,  as  shown  on  the  .scale,  remains  station- 

ary, when  it  is  time,  as  a  rule,  to  gather  the 

The  oldest  scale,  that  of  Baum^>,  was  de- 
vised to  indicate  the  specific  gravity  of  liquids, 

or  their  weight,  as  compared  with  that  of  w^ater. 
l-ater  scales  give  the  density  of  the  liquid  direct, 
the  density  of  water  l>eing  indicated  by  0.  The 
glucometer  invented  by  Dr.  (iuyot  is  very  con- 

venient and  is  u^ed  1  y  the  French  wine-makers. 
This  scab*  indicates  at  once,  the  drgree  Haume. 
the  ()uantity  of  Murar  in  the  must  per  hectoliter. 

and  the  amount  of  alcohol  that  will  result  from 
the  fermentation  of  the  mu^t  per  hectoliter. 
The  Salleron  mustimeter  is  another  very  use- 

ful instrument,  highly  regarded  hy  French  wine- 
makers.  The  instruments  mostly  used  in  the 

United  States  are  Occhsle's  must  scale  and  Ball- 
ing's saccharometer.  The  must  scales  are  also 

used  during  fermentation  to  determine  when 
the  sugar  contained  in  the  must  has  been  par- 

tially or  entirely  transformed  into  alcohol. 
Composition  of  the  Must. —  A  very  good 

idea  of  the  qualities  of  a  good,  average  mn»t 
may  l>e  gained  from  the  following  table  pre- 

pared by  Dr.  Guyot: 
Water    7S 
Grape  ranar  (gluctiae)    20 
Free  acids  (tartaric  and  tannic,  etc.)    •  25 
Bi-tartrate  of  putaih    1  SO 
Mineral  laltt    0  20 
Albuminous  tubatancea 
Essential  oils                                             \    0  05 
MuciUmnntiUs  and  starchy  sutistaaccs 

Toul   

It  should  f>e  pointed  out  that  these  dif- 
ferent ingredients  are  not  always  in  the  same 

proportion;  that  some  of  them  may  rise  to 
double  the  average  quantity  above  given,  or 
may  fall,  in  some  cases,  to  one- fourth  of  it 
In  brief,  the  composition  of  the  must  vanes  ac- 

cording to  the  variety  of  grape,  degree  of  ma- 
turity, kind  of  soil,  climate,  etc. 

After  water,  grape  sugar  or  glucose  is  the 
most  important  element  of  the  must.  By  ibe 
agents  of  fermentation  it  is  transformed  pno- 
cipally  into  alcohol  and  carbonic  acid.  Thi« 
transformation  is  represented  by  the  following 
chemical  formula: 

C.H„0.  =-  2GH,0  +  2CX), 
Grage  sugar.    Alcohol.    Carbonic 

anhydride. 

There  remains  a  very  small  proportion  of  gly- 
cerine and  succinic  acid,  and  matters  dissolved 

in  the  liquid.  According  to  Pasteur,  100  part» 
of  glucose  yield  through  fermentation:  Alco- 

hol, 48.46;  carbonic  acid,  46.67;  glycerine,  33): 
succinic  acid,  .61,  and  other  substances  left,  l.Qi 

The  organic  acids  and  acid  salts,  while  thqr 
exist  in  very  small  proportions,  have  great  is 
fluencc  on  the  course  of  fermentation  and  tbf 
quality  of   the  product.     The  must  of  grapes 
picked  too  soon  will  contain  an  excess  of  acitb 
and  a  corresponding  lack  in  sugar;  while  in 
overripe  grapes  there  will  he  much  sugar  tiot 
a  deficiency  in  acids.     Therefore,  wine-makers 
endeavor  to  correct  such  imperfections  hf  water- 

ing the  must,  or  hy  adding  sugar,  or  by  addins 
tannic  or  tartaric  acids,  etc.    To  detennine  the 
acidity  of  must,  several  instruments,  or  add* 
imeters,   have   l)een    invented.     Most   of  tlm 
require  considerable  skill  and  knowledge  to  be 
pn^perly    iisi-d.    but    the    Dujardin    acitfiMctric 
TuIk*  will  answer  for  all  practical  paipoics. 

The  other  substances  contained  in  the  WUX 
—  albuminous  matters,  etc. —  contribute  to  the 
formation  of  extractive  matters,  after  hafi^C 
served  to  feed  the  yea.<it  organism. 

Vinificmtion.— The  French  word  Hvihct 
tion*  is  a  convenient  and  common  tern  used  to 
cover  the  details  of  wine-making.  Tlie  wdaJ 
treatments  of  the  must  result  in  different  nad^ 
of  wines. 
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Thus,  we  have  two  distinct  classes:  (1) 
*dry^^  wines,  and  (2)  sweet  wines. 

Dry  wines  are  those  in  which  the  sugar  has 
been  fermented  out. 

Sweet  wines  are  those  which,  after  their  ac- 
tive fermentation,  still  retain  a  quantity  of  sugar. 

Many  of  the  sweet  wines  are  fortified  by  the 

addition  of  "brandy. 
Wines  are  often  classed  as  *stilP^  and 

^sparkling.* 
Still  wines  are  those  in  which  the  carbonic 

acid  gas  has  wholly  escaped.  Sparkling  wines 
are  those  which  hold  a  greater  or  less  amount 
of  carbonic  acid  gas. 

It  is  useful  and  convenient  to  make  two 
classes,  namely  (a)  red  wines,  and  (b)  white 
wines.  Red  wines  are  produced  from  red  or 
other  colored  grapes,  the  color  being  extracted 
from  the  skins  during  fermentation.  The  color- 
ine  matter  is  purplish  blue,  but  is  changed  to 
red  by  the  acids  in  the  must.  White  wines  are 
produced  from  both  white  and  colored  grapes. 
In  order  to  avoid  dark  color,  the  must  is  quickly 
separated  from  the  skins  and  other  solid  parts 
of  the  grape.  The  following  is  briefly  the 
method  of  vinification  of  red  wines: 

Crushing. —  The  ancient  method  consisted 
in  tramping  the  grapes  with  the  bare  feet  or 
with  heavy  boots  in  a  big  trough  from  which 
the  juice  ran  as  it  was  expressed.  While  this 
old-fashioned  method  still  obtains  in  a  few  dis- 

tricts in  Europe,  it  has  been  superseded  there 
and  in  the  United  States  by  machines,  which  are 
called  ̂ crushers.*  There  are  several  kind  of 
mechanical  crushers,  but  the  type  most  gener- 

ally used  consists  of  a  hopper  beneath  which 
revolve  two  grooved  cylinders. 

The  grapes  when  dumped  into  the  hopper 
are  then  crushed  between  the  rollers,  which 
only  break  the  skins  without  crushing  the 
seeds.     They  next  pass  into  the  stemmer. 

S'/^wimm^r.—- Formerly  done  by  hand,  or  by a  rake  over  a  sieve  or  screen,  the  stems  are  now 
removed  by  machines  in  a  very  ingenious  man- 

ner. The  grapes  after  passing  through  the 
crusher  fall  into  the  stemmer.  The  stems  are 
carried  to  one  end  of  the  machine,  where  they 
are  discharged;  the  seeds,  skins,  pulp  and  juice 
escape  through  the  bottom,  and  are  conveyed 
by  chutes  into  the  fermenting  tanks,  which  are 
usually  on  the  floor  underneath. 

Stemming  has  its  advocates  and  opponents. 
The  advantages  claimed  for  stemming  are  that 
it  facilitates  the  free  access  of  air  and  so  helps 
the  fermentation,  especially  in  case  of  damaged 
vintages;  that  stemmed  wines  have  more  finesse 
and  are  more  alcoholic  than  wines  from  un- 
stemmed  grapes.  In  the  south  and  southwest 
of  France  wine-makers  seldom  stem  their 
grapes.  As  a  rule  grapes  are  stemmed  in  the 
leading  wineries  in  our  Eastern  States  and  in 
California. 

Fermenting  Tanks  or  Vats.— These  are 
j'cnerally  made  of  oak,  although  in  California 
redwood  has  been  generally  adopted.  The 
capacities  of  fermenting  tanks  vary  from  1,000 
to  10,000  gallons. 

There  is  a  difference  of  opinion  among 
wine-makers  as  to  whether  the  must  should  be 
fermented  in  open  or  in  closed  vats.  For  open 
vats  it  is  claimed  that  the  fermentation  is  gen- 

erally more  rapid  and  complete,  the  wine,  is 

better  colored,  etc  Against  the  open  vat,  it  is 
urged  that  the  exposure  to  the  air  transforms 
the  alcohol  in  the  *head®  or  cap,  which  is 
raised  to  the  top  by  fermentation,  into  acetic 
acid  and  thus  injures  the  wine.  An  easy  way 
to  overcome  this  objection  is  by  having  a  false 
head  resting  on  the  cap,  and  thus  keep  it  sub- 

merged during  the  fermentation.  The  best 
practice  would  seem  to  be  in  having  a  sub- 

merged head  fermentation. 
Duration  of  Fermentation. —  This  depends 

on  a  niunbcr  of  conditions,  such  as  the  amount 
of  sugar  in  the  must,  the  activity  of  the  fer- 

ments, the  temperature  of  the  vat,  etc.  It  may 
be  completed  in  two  or  three  days,  or  it  may 
run  on  for  15  or  20  days. 

Three  distinct  phases  of  fermentation  will 
be  observed :  ( 1 )  the  first  day  or  two  when  the 
ferments  are  multiplying;  (2)  the  tumultuous 
fermentation,  accompanied  by  a  violent  bubbling 
of  the  liquid  and  a  rise  in  temperature,  and 
(3)  the  active  but  relatively  quiet  fermentation. 

As  a  general  rule,  the  more  rapid  the  fer- 
mentation the  better  is  the  result.  In  the  South- 

ern States  and  in  southern  California  the  proc- 
ess may  be  completed  in  one  or  two  days.  In 

the  northern  or  temperate  climates  the  time  will 
run  from  seven  to  ten  days. 

The  Influence  of  Temperature. —  As  we 
have  already  indicated,  temperature  exerts  a 
controlling  influence  on  fermentation.  The 
yeast  works  best  in  temperatures  ranging  from 
59°  F.  to  75°  F.  Below  59°  its  action  is  very 
feeble  and  slow;  above  75°  fermentation  be- 

comes retarded  and  even  stops  if  the  tempera- 
ture passes  much  above  90°. 

Thus,  wine-making  both  in  very  hot  and  in 
very  cool  climates  often  presents  many  difficul- 

ties to  be  overcome.  The  must  frequently  be- 
comes what  is  called  ̂ stuck'*  —  that  is,  fer- 

mentation ceases  before  all  the  sugar  is  trans- 
formed into  alcohol. 

If  the  trouble  comes  from  too  low  a  tempera- 
ture, the  remedies  are:  (1)  To  raise  the  tem- 

perature by  heating  part  of  the  must;  (2)  to 
heat  up  the  fermenting  room;  (3)  to  increase 
the  activity  of  the  yeast  by  adding  sediment 
from  vats  already  through   fermentation,   and 
(4)  to  stir  up  the  pomace  so  as  to  bring  the 
germs  in  contact  with  the  air,  as  the  yeast  is 
always  ̂ ^greedy  for  oxygen.* 

When  the  temperature  of  the  must  in  the 
vats  rises  too  high,  it  is  necessary  to  lower  the 
temperature  in  one  way  or  another.  Several 
methods  are  employed  for  cooling  the  must. 
Among  these  we  may  mention  the  use  of  shal- 

low vats,  racking  off  and  refrigerating  systems. 
The  difficulties  of  wine-making  in  our  Southern 
States  and  in  southern  California  can  be  over- 

come only  by  the  adoption  of  a  suitable  system 
for  cooling  musts. 

The  success  of  the  wine-maker  will  always 
depend  on  his  success  in  being  able  to  control 
the  progress  of  fermentation.  Therefore,  he 
should  be  able  to  control  the  temperature,  which 
during  fermentation  has  a  most  important  in- 

fluence (1)  on  the  yield  in  alcohol,  (2)  on  the 
qualities  of  wine,  and  (3)  on  the  keeping  qual- 

ity of  wines. 
Drawing  oflF  the  Wine-— Active  fermenta- 

tion can  be  recognized  as  being  over,  by  the 
fallings  of  the  temperature,  die  settling  down 
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of  the  sf»Iic!  mass  or  marc,  l»y  the  clcirinp  of 
till*  liiiuid  and  the  vinous  taslc  and  smell.  The 
iiiw  win*'  will  *.liow  fn»m  0"  lo  2**  by  Hallinpf's 
saccharumc'icr,  nearly  all  tlu*  sii5,Mr  having  hcen 
tian>formi'd  into  alcohol,  li  is  viihtT  run  into 
a  lar^e  tnli  an<l  oniptic(l  into  ca<ks  or  it  is 
pumped  into  casks.  The  drawing  f)fT  of  the  new 
wine  l<'aves  in  the  vat  the  "marc,"  which  still 
contain^  a  consideraMc  quantity  of  material 
that  can  he  made  into  an  inferior  wine. 

The  DiflFcrent  Wine  Presses. —  It  is  not 
necessary  to  enter  into  a  detailed  description  of 
the  difTereni  forms  «>f  wine  presses.  They 
work  hy  a  srrew  or  l»y  hydraulic  pressure  and 
they  are  operated  l>y  hand,  steam  and  electric 
pcwer.  Where  grapes  are  handled  on  a  larRc 

scale,  as  in  some  .sections  of  I*' ranee  and  Cali- 
fornia, continuous  pre>»»eN  of  recent  invention 

are  used.  These  aie  c(»miM)std  of  two  or  more 
cylinders,  worked  a>  crushers,  and  after  passing; 
through  these  cylindtis  the  ̂ ;rapes  are  carried 
hy  a  screw,  which  forces  them  in  a  perforated 
h<*ri7ontal  cylinder,  terminating  in  an  orifice 
throuffh  which  the  marc  in  a  compact  cake  is  ex- 

pelled. Kven  the  improved  types  of  presses  are 
not  perfect  as  far  as  the  yield  or  quantity  o£ 
wine  is  concerned.  Recent  experiments  show 
that  the  resi<lue  of  the  marc  can  he  exhausted 
without  presses  hy  a  process  called  ditTusion. 

The  first  run  from  the  press  is  of  course 
the  l»est.  The  second  and  third  pressings  are 
inferior  and  seldom  mixed  >\iih  the  other  wine; 
tiic  last  run  h  used  for  making?  brandy  or 
viiU'Kar. 

Utilization  of  the  By-Products^ —  From  the 
husks  and  lees  are  obtained  the  following  prod- 

ucts: "piquelies,"  brandies  and  tartar.  Second 
wines  arc  produced  by  adthnv;  water  to  half  the 
amount  of  the  wine  already  drawn  off,  siilVi- 
cient  sugar  to  give  from  6  lo  7  per  cent  of 
alcohol  and  tartaric  and  taiuiin  when  acidity 
is  needed.  The  i)i(iueties  are  thin,  sour  wines 

obtained  bv  adding  pure  water  to  the  marc,  be- 
fore or  after  pressing;  the  cask  is  filled  and 

closed.  In  cour.se  of  time  a  wine  having  from 
3  lo  4  per  Cent  of  alcohol  is  prwluced,  but  it 
will  not  k(  ep  long.  This  i.s  the  cheap  but  health- 

ful drink  so  largely  consumed  by  the  peasants 
and  >\orking  peupK-  in  France. 

Brandies. —  They  are  obtained  cither  by  dis- 
tilling the  marc  direct  or  by  the  distillation  of 

a  pi(iuettc  wash.  The  best  kind  of  brandy  of 
the  Cognac  type  i>  produce*!  by  distillation  of 
a  sound,  clean  wine.  This  process  of  distillation 
requires  improved  stills  and  special  treatment. 
The  "wash"  for  brandy  .-ipirits  is  obtained  by 
running  water  into  a  tank  filled  with  the  marc 
or  pomace;  the  overflow  is  allowed  to  run  into 
a  second  tank  containing  pomace,  and  the  over- 

flow from  thi*^  tank  passes  into  a  third  tank 
filled  with  i><)mace.  It  is  seldom  profitable  to 
diNtil  the  wa^-h  unless  it  contains  from  5  to  7 
per  cent  alcohol. 

Tartar. —  This  is  extract  from  the  lees,  or 
diposittd  as  a  cru^-t  in  the  vats.  It  is  obtained 
b>  causing  a  mixture  of  the  marc  and  water  to 
boil  -Inwly  f(»r  ;iii  hour  or  so;  when  the  tK)ilinK 
liquid  i<  drawn  oflF  and  cooled  the  tartar 
crystallizes  «.i:*  Fr-im  the  crude  product  is 
manufacMind  ".:i  .in  of  tartar**  and  tartaric 
acid. 

Mannfacture  of  White  Wine.— The  making 
'^f  white  wine  diflfrrs  from  that  of  red  wine 

principally  in  the  matter  of  not  having  fer- 
mentation of  the  must  take  place  in  contact 

with  the  skin  and  solid  parts  of  the  Rrapr 
Two  processes  are  to  be  taken  into  account: 
<1)  the  making  of  white  wine  from  whin 
grapes,  and  (2)  the  making  of  white  wine  from 
red  or  dark-colored  grapes.  The  6rst-nafned 
process  is  of  course  the  easiest  i>nc.  Briefly 
stated,  it  consists  in  crushing  the  grapes,  drain- 

ing them,  putting  the  rlrained  marc  in  the  pres^ 
and  then  leaving  the  juice  from  tioth  of  the 
operation.s  to  ferment.  The  main  thing  is  to 
get  the  liquid  free  from  impurities,  as  white 
wine  should  be  perfectly  clear.  The  usual 
method  is  to  allow  the  must  to  .settle  and  the 
suspended  impurities  to  be  depo'^ited.  The  liquid 
must,  therefore^  be  kipt  pi'rfcctly  still  for  the lequired  time;  in  other  words,  it  is  kept  from 
starting  into  fermentation.  This  is  accomplished 

by  the  process  called  "sulphuring."  The  effect 
of  applying  sulphurous  acid  to  the  must  is  lo 
paralyze  the  action  of  the  ferment ^  or  yeasts 

After  the  must  has  become  clear,  it  is  sepa- 
rated from  the  deposit  and  run  into  the  %at 

to  undergo  fermentation.  !.)uring  thi>  process 
the  must  should  be  aerated  as  much  as  possible 
in  order  to  drive  off  all  odor  of  the  sulphurous 
acid,  as  \iell  as  to  encourage  the  activity  of  the 
yeast.  The  fermentation  starts  slowly  and  is 
always  less  vigorous  than  in  case  of  red  wines. 
When  the  fermentation  is  over,  the  white  wine 
should  be  racked  and  put  in  casks  which  have 
been  lightly  sulphured  and  allowed  to  remain 

until  perfectly*  cleared. The  manufacture  of  white  wine  from  red 
or  dark-colored  grapes  is  attended  with  much 
ir.ore  ditVicuIty  and  labor  than  in  the  process  of 
using  white  grapes.  Without  going  into  de- 

tails,   the    main    points    to    be    ol»servcd    arc: 
(1)  to  avoid  breaking  the  skin.s  of  the  grapes 
and   thus   start    fermentation   licfore   crushing; 
(2)  to  procedl  rapidly  with  the  work  of  crush- 

ing and  pressing;  (3)  to  crush  the  grapes  «o 
as  not  to  free  the  coloring  matter  in  the  skins; 
(4)  to  suppress  all  traces  of  coloring  nutter  ta 
the  must  and  separate  the  suspended  impmi- 
ties  by  the  method  a|)Ove  descrif>ed.  It  is  the 
opinion  of  expert  wine-makers  that  in  order 
to  obtain  the  best  results,  white  wine  sbouU 
be  made  from  both  white  and  red  grapes. 

Sweet  Wtnes.~The  familiar  French  tcna 
for  sweet  wines  is  vins  dc  liqueur.  These  wines 
are  the  result  of  special  treatment  or  handling 
The  l>est-known  tvpes  of  sweet  wines  are:  Port 
Sherr>',  Tokay,  \ladeira,  Malaga,  etc 

Port  Wine. —  Wines  of  this  type  are  pnt 
duced  by  fermenting  the  must  down  to  6  or  8 
degrees  of  sugar  and  then  from  8  to  10  per 
cent  of  brand V  is  added  to  arrest  further  tcr- 
mentation.  Tnis  will  give  a  wine  havins  frcMi 

14  to  18  decrees  alcoholic  strength.  In  toe  lo)* 
lowing  spring  the  wine  is  racked  and  fran 
2  to  3  degrees  more  of  brandy  added.  Tbin*  in 
the  course  of  a  year  or  sii  Port  mine  is  padtt- 
ally  brought  up.  or  ** fortified.**  to  ̂   and  22  per 
cent  alcoholic  strength.  Contributing  to  thr 
final  result  is  the  "blending."  whereby  un|irorcd 
color,  body,  flavor.  l>ouquet.  etc..  are  ohtaincd. 

Sherry  If 'inc.— Our  word  'Sherry*  U  de- rived from  the  Spanish  name  Xeres,  and  tUl 
type  of  wine  was  originally  produced  and 
shipped  from  the  town  of  Xcres.  It  is 
from  several  varieties  of  white 
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t  province  of  Andalusia.  The  former 
ih  custom  was  to  sprinkle  each  pressing 
.pes  with  a  certain  amount  (two  or  three 
lis)  of  gypsum.  This  operation,  called 

•ing,  was  regarded  as  favoring  fermenta- 
The  must  is  fermented  down  to  about  8 
legrees  of  sugar  and  then  alcohol  is  added, 
tig  the  wine  up  to  18  or  20  degrees  of 
lie  strength. 
e  feature  of  the  manufacture  of  sherry 
:n  Spain  is  the  svstem  of  Soleras.  The 
describes  fine  ola  mother  wine,  and  the 
I  consists  in  blending  wines  of  different 
r  years.  Thus,  the  casks  of  sherry  wine 
ranged  in  groups,  piled  in  tiers  and  the 
;  graded  according  to  quality.  When  wine 
ending  or   shipment   is   drawn    from   the 
of  casks   constituting  the  oldest   solera, 
re  refilled  with  wine  from  the  casks  of 
xt  younger  solera,  and  these  again  from 
xt,  and  so  on  down  to  the  last  group, 
order  to  hasten  the  ageing  or  maturity 
wine,  it  is  baked  by  natural  or  artificial 
The  casks  containing  the  wine  arc  ranged 
uilding  with  the  roof  and  side  exposed 
hot  sun  covered  with  glass.  The  tem- 

re  in  this  shcrry-housc  during  the  day 
,s  high  as  140°  F.  and  is  maintained  at 
by  fires.  The  large  producers  of  sherry 
fornia  and  elsewhere  attain  the  same  pnd 
ing  the  wine  in  a  specially-built  chamber 
m,  which  is  heated  by  steam  or  hot  air. 
impagne  and  Sparkling  Wines. —  The 
^Champagne"  was  originally  very  prop- 
>plied  to  wines,  whether  still  or  sparkHng, 
in  the  Champagne  district  of  France.  It 
as  a  wider  and  more  special  meaning, 
stom  and  popular  usage  champagne  is 
.me  given  to  a  type  of  sparkling  wine 
ed  by  a  process  of  fermentation  in  the 
Thus,  we  have  not  only  French  cham- 
but   German   champagne,   Italian   cham- 
American  champagne,  etc.  Sparkling 

are  produced  in  most  wine-making  dis- 
somc  of  the  best  known  are,  Sparkling 
r,  Spaikling  Burgundy,  Sparkling  Beau- 
in  Franco;  Sparkling  Moselle  in  Ger- 
Sparkling  Catawba,  in  the  United  States, 
There  are  also  ̂ *iniitation  champagnes.** 
arc  still  wines  which  have  been  made 
ng  by  having  carbonic  acid  gas  forced 
em  somewhat  after  the  same  fashion  as 
rater  is  produced. 
r  manufacture  and  manipulation  of  cham- 
requires    considerable   skill    and   knowl- 
Some  of  the  steps  in  the  process  may  be 
cd: 
er  the  wine  has  gone  through  its  first 
tation,  it  is  racked  off  into  casks  and  a 
)f  the  juices  of  different  grapes  is  made, 
ivce,  as  it  is  called,  is  generally  a  blend 
new  wine  with  some  old  wine.  Then 

ne  is  bottled  and  put  in  a  warm  place 
er  to  start  a  second  fermentation.  At 
)per  time  the  bottles  arc  stored  in  cool 

where  the  temperature  is  50°  F.  or  lower 
r  round  and  where  fermentation  proceeds 
owly.  It  is  important  to  keep  the  vaults 
even   temperature,   in    order   to   prevent 
loss  from  breakage  which  a  sudden 

temperature  would  cause.   This  has  been 
the  installation  of  cold  storage  plants 

ipagne  cellars  in  this  country  and  abroad. 

At  first  the  bottles  are  stacked  in  horizontal 
layers,  and  as  the  wine  begins  to  mature  the 
bottles  are  placed  in  A-shaped  racks.  The  l)ot- 
tles  are  gradually  worked  neck  downward,  in 
order  to  bring  the  sediment,  which  forms  dur- 

ing the  slow  fermentation,  down  upon  the  cork. 
This  is  done  bv  the  workmen  giving  each  bot- 

tle a  quick  shake  once  or  twice  a  day  during  a 
period  of  four  to  six  weeks.  In  many  of  the 
champagne  cellars  a  machine  is  used  to  accom- 

plish the  same  result  in  less  than  half  that  time. 
When  the  wine  is  taken  to  the  finishing- 

room,  the  sediment  down  on  the  cork  is  ̂ 'dis- 
gorged**— ̂   that  is,  the  workman  loosens  the  cork 
and  the  lively  pressure  of  the  ̂ ras  in  the  bottle 
forces  out  the  sediment,  leaving  the  l»ody  of 
the  wine  perfectly  clear.  Champagne  in  this 
state  is  *brut*  —  almost  absolutely  «dry.»  To 
please  the  taste  and  palate  of  consumers,  the 
wine  is  sweetened  by  adding  a  little  liqueur  or 
*dosage^  as  the  French  call  it,  composed  of  rock 
candy  synip  dissolved  in  old  wine  or  brandy. 
The  final  operations  comprise  putting  in  a  fine 
cork  in  the  bottle,  wiring  and  capping  it,  pasting 
on  the  label  and  casing  the  bottles  in  boxes  for 
shipment.  It  has  been  figured  that  a  bottle  of 
champagne  from  start  to  finish  is  handled  about 
200  times. 

Handling  and  Taking  Care  of  Wine— It 
is  always  necessary  to  keep  casks  or  barrels  of 
wine  in  a  well- ventilated  cool  place.  When 
wine  is  drawn  off  and  when  there  is  loss  from 
evaporation,   the  barrel   should   be  filled  up. 

New  wine  soon  begins  to  clear  itself  by  the 
deposit  of  solid  matters  held  in  suspension.  The 
thick  deposit  which  forms  at  the  bottom  of  the 
cask  is  called  the  lees.  In  order  to  prevent 
the  lees  from  mixing  with  the  liquid,  wines  are 
^'racked**  or  drawn  off  several  times  a  year. 
The  sudden  changes  of  temperature  in  the 
spring  and  autumn  disturb  wines,  and  so  it  is 
the  practice  to  rack  them  at  these  periods. 
When  racking  it  is  not  desirable  to  let  the 
wine  come  in  contact  with  the  air.  In  order 
to  obtain  perfectly  clear  wines  it  is  usually 
necessary  to  filter  or  clarify  them. 

The  following  method  for  clearing  re»d  wines, 
such  as  claret,  etc.,  may  be  recommended :  Take 
the  whites  of  five  fresh  eggs  for  every  50  gal- 

lons of  wine,  beat  them  up  into  a  foam.  Then 
put  this  foam  into  a  gallon  of  the  wine  to  be 
fined  and  after  beating  it  again  pour  the  mix- 

ture into  the  barrel. 
Then  take  a  stick  and  stir  the  whole  barrel 

of  wine  until  the  foam  appears  at  the  bung- 
hole,  which  should  be  in  about  10  minutes. 
Leave  the  bung  off  over  night.  The  next  day 

fill  up  the  barrel  with  same  kind  of  wine' and drive  in  the  bung.  The  wine  should  be  bright 
in  from  10  to  15  days;  if  not,  then  fill  up,  and 
at  the  end  of  another  week  it  should  be. 

For  clearing  white  wines,  such  as  Riesling, 
Hock,  Sauterne,  etc.,  take  one  wineglassful  of 
dissolved  isinglass  for  every  50  gallons  of  wine. 
Beat  this  into  a  foam  with  a  gallon  of  the  wine 
to  be  fined.  Pour  it  back  into  the  cask  and 
follow  the  directions  above  given  for  red  wines. 
Usually  the  white  wines  take  a  little  longer  time 
to  clarify  than  do  clarets. 

Some  Diseases  of  Wine.— Wines  are  sub- 
ject to  many  diseases.  They  often  become 

^'sick.»  Then  they  need  ̂ nursmg"  and  doctor- 
ing. 
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Acid  Wines. —  They  arc  due  to  the  change 
of  alcohol  into  acetic  acid  under  the  action  of 
the  air  and  heat.  When  wine  has  become 

acetic,  there  is  no  cure  for  it.  A  temporary 
improvement  may  be  made  by  rackinK  it  into 
a  cask  strongly  sulphured  and  clear  it  with  six 
whites  of  egg  to  about  250  bottles.  Some  try  to 
correct  sour  wine  by  mixing  it  with  good,  sound 
new  wines  or  with  fresh  lees,  but  the  cure  is 
only  temporary.  Wines  so  corrected  only  have 
their  acidity  disguised,  and  must  be  used 
soon. 

Greasy  Wines. —  When  wines  turn  greasy 
they  cloud  and  rope  like  oil.  White  wines  are 
more  subject  to  tnis  disease  than  red.  Wines 
weak  in  alcohol  and  tannin  are  subject  to  the 
disease.  Therefore,  the  addition  of  brandy 
spirits  and  tannic  acid  is  recommended.  Some 
also  use  half  a  pound  of  alum  to  a  cask,  which 
should  be  stirred  thoroughly  and  racked  off  sev- 

eral days  afterward. 
Flat  or  Cloudy  Wines.— This  trouble  is 

found  in  wines  poor  in  alcohol  and  having  an 
excess  of  albuminous  material.  Such  wines  can 
he  improved  by  transferring  them  to  a  freshly 
sulphured  cask  and  adding  brandy.  The  wine 
should  !>€  fined  and  after  a  few  days  from  SO 
to  60  grains  of  tartaric  acid  per  50  gallons 
should  tve  added. 

Bitterness. —  French  Burgimdy  wines  have 
been  subject  to  this  disease,  which  is  not  com- 

mon in  America.  The  trouble  may  be  cor- 
rected at  the  start  bv  putting  the  wine  in  sul- 
phured cask  and  adding  sufficient  alcohol,  tan- 

nin and  tartaric  acid. 
Classification  of  Wines.—  The  following  is 

a  list  of  well-known  types  of  wines,  arranged 
according  to  the  countries  where  produced: 

I.  French  Winbs. —  Clam,  Graves,  Sautemes.  Barsoc, 
Bmrimndy.  Hfrmitage,  Koussiiion,  Chabiis,  Frimtitnoc, 
(Muscat).  CkamjMKne,  Saumur.  rtc. 

2.  CtKRMAN  WINES.—  RieitinK.  GuttdfU  etc.  The  terms 
Rhine,  Moteiie  and  Pfals  are  usiially  api>1ied  to  the  growths 
in  these  itistricts.  The  wi»rd  IIo<k  is  also  applif^l  to  certain 
Rhine  trine*. 

J.  ArsrRiAN  Winks. —  Vflxlauer.  Gtidrtk.  Hi'Nga- 
KIAN  Wises.  —  T**kay.  .\u\hrmh.  etc. 

4.  I r At  IAN  Wines.-- /l€jr<j/<>,  liarhera.  Srbhiolo.  Crintto- 
lino.  Vailriiina.  Asti.  Chianti.  lAicryma  Christi.  Vfiletri, 
Capri.  Sfar*ala,  Mustat  ̂ f  Syracuse,  etc. 

5.  SpA.Nlsii  Winks.  -  Skerry,  Malaga,  Val  de  Penas, 
I'lNat  Tinio^  (S{tanish  RimIs). 

6.  Pj^ETi-d'EftB  Wines.—  /'otM.  Lisbon,  CtiUaren.  Car- 
eavelios. 

7.  Madkira  AND  CwARY  IsLAND  WiNEs. —  Madeira, 

Malrasia.  Canary  (sack).  Malmsey's. 
H.  Grecian  anp  Ionian  ^  ines. —  ilymettuf,  Stmssa, 

Kephisia,  Ccrinlk.  l*atra$,  Santorin,  etc. 
9.  Swiss  Wines. —  \etuhAiet.  Gringei.  and  Momtrenx. 
lO.TfRKisH  WiNKv — Candian  (Island  of  Crete). 

Cyprus,  Stfmnt.  l^ebanon.  etc. 
11.  RUSSIAN  Winks. —  Crimean,  Kakhetian  (Caucm- 

stts).  IMmski  and  Krtmtltt   ChampaKnes. 
12.  At*STRAilAN  Winks.  -  .\ustra1ian  If mr gundy.  Her- 

mitage, Sauterne.  Prwt.  etc. 
l.t.  Capr  op  (»<>oi>  I  {on-:  Winks.—  Cape  Madeira. 

Conslauha. 

14.  Pfrsian  Winks.       *<hirn' 
15.  Wines  op  tiip  rNiiKii  States. —  (a)  Fn>m  naltve 

varieties  of  Krapes  Rniwn  east  fi  the  R<H-ky  Mountains 
were  pT*n\utrd,^fupperntmg  (in  the  Southern  States)  Catawba, 
rHavare,  S f»inn' s  <'ftn nua  and  Ire^  Claret,  Cimawd.  ttma. 
Champagne,  etc  <fr)  Kumpoan  or  fi-treiffn  varirticR  of  in'apta 
are  gruwa  in  California  which  als'>  rnxluced  Claret,  Cabernet, 
Burgundy,  Zinfandrl,  Rte'lim.  Sauterne,  Port,  Sherry,  etc. 

For  convenience-  wc  may  group  some  of  the 
leading  wines  as  to  rolor  and  taste,  although 
it  should  be  remembered  that  many  of  them  are 
made  in  color  both  red  and  white,  in  taste, 
s-weet  and  dr>*. 

Rid  DiT  Wmii Rbd  9mwMt  Won 

cunt rOfi Borsandy Tbkiy 

CftbcriMt CoQttant^ 
Hermitage 

RouisiDon    ^_^ 

B«n>k> TsfTiconn  (IH>ft) BartMm 
Chianti 
Zinfandel 

Norton's 

Ives 

Concord,  etc. 
Want  SirisT  W 

Wmn  Dby  Wnm 
Sauternee 
Sherry 

(iravcs 
Muscatel 

Sautemes 
Amcelica Chabiis Lacryma  Chrieli 

Montrachet 
Rhine,  or MataKa Riesling 

Madeira 
Moselle Catawtm 
Cauwba DcUware 
Delaware,  etc Scuppemoflg.  etc. 

Alcoholic  Strength,  etc.,  of  Wines-^The 
figures  in  the  following  table  ha\-e  hem  takm 
from  the  various  analyses  by  competent  autbori- ties: 

Claret     
Rhine   

per  ceal Specific  of  alcubJic gravity       ttrvngth 
995  0       10  S 
992.8       lO.S 

Sauterne   
BurKUiidy   99i  7 

991  3 
11.0 

11.5 Champagne   
Sherry  (natural)   
Sherry  (fortifie<l)   
Marsala  (natural)   
Marsala  (fortified)      
Port  (natural)   . . 
Port  (fintifie«l)   

(Specific  gravity  water  = 

1 .010  9 
9SS  9 

995.9 

999. i 

=  1.000) 

tl  t 

U.O ».o 
U.O 

20.0 
U.O 

22  0 

It  may  here  l>c  noted  that  many  chemical 
analyses  of  European  wints  have  been  made 
and  the  data  thus  obtained  have  been  used  for 
the  purpose  of  arriving  at  a  standard  for  jodg- 
ing  wines.  In  this  way  it  is  possible  to  deter- 
nune  the  purity  and  quality  of  any  type  of  wine 
The  limits  of  composition  and  the  ratios  whick 
have  l>een  adopted  in  £urf>pean  countries  for 
applying  analytical  results  in  judging  ifcc 
purity  and  quality  of  wines,  togetht  r  witk  • 
number  of  analyses  of  American  wines, 
been  compiled  by  Dr.  W.  D.  Bigelow  of 
States  IVpartment  of  Agriculture. 
Hureau  of  Chemistry  Bulletin  No.  59,  *Tkt 
Composition  of  American  Wines,*   1900L 

The  standards  which  have  been  adopted  for 
European  wines  are  met  in  all  particulan  iff 
the  best  American  wines.  This  is  shown  Iqr 
the  chemical  analyses  of  American  wines  re- 

ceiving awards  at  the  Paris  Exposition  of  19Q01 
(Consult  Bulletin  No.  72,  Bureau  of  Chenistrr. 

I'nited  States  Department  of  Agriculture,  IW). 
.According  to  this  report,  "the  percentage  of 
alcohol  in  the  .^mple«  of  dry  wines  cooforai 
to  the  standards  that  have  been  adnfHed  for 
ruropean  wines.  The  ratio  of  alcohol  to  eJt- 
tract  and  the  sum  of  the  alcohol  exm^cucd  ii 
grams  pi*r  litre  and  the  total  acidity  exfmsti 
as  grams  per  100  cubic  centimeters  confom  •• 
the  ratio*  adopted  in  France  for  wineit  to 
neither  alcohol  nor  water  has  been 
It  i<  also  stated  that  the  percentage  of 
in  the  samples  examined  conforms  to  the 
ards  of  the  wine-producing  countries. 
and  other  facts  go  to  prove  that  otir 
wines    challenge    favorable 
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!Ui  wines.  It  Is  onfy  a  few  foreign  hrpes 
da)  excellence  whicn  snnrass  those  ot  the 

dnd  that  we  produce.  In  all  respects  — 
ty,  color,  taste,  bouquet,  etc. —  the  average 
can  wines  are  better  than  the  average 
of  Europe.  Consult  Alwood,  Wm.  B„ 

)gical  Studies'  <tn  Bulletins  No.  140 
JO.    145,    Bureau    of    Chemistry,   United 
Department  of  Ajfriculture,  Washington 

Vance.  Lee  J.,  'Some  Characteristics  of 
can  Wines'  in  Original  Communica- 
Eighth  International  Congress  of  Applied 
stry,  1912.  Vol,  XFV,  p.  173) ;  Aschi, 
5.,  'Interpretation  of  the  Results  of  Wine 
lis'  (in  Original  Communications,  Ei^th 
ational  Congress  of  Applied  Chemistry, 
:Vin,  p.  17)  ;  consult  also  various  papers 
Report  of  thr  international  Congress  of 
Iture,  at  San  Francisco,  Cal.,  1915. 
e  Wine  Production  of  the  World.— The 
(reduction  of  every  country,  and,  therc- 
if  the  world,  varies  greatly  from  year  to 
due  for  the  most  part  to  climatic  or 
!r  conditions.  Thus  when  the  season  is 
irable  and  the  vines  bear  lighl  crops,  the 
mtput  falls  below  normal. 
s  great  European  War.  which  broke  out 
summer  of  1914.  did  not  have  the  im- 

c  effect  of  unduly  decreasing  the  wine 
:tion  of  ihat  year.  But  in  the  following 
the  labor  shortage  and  the  consequent 
t  of  the  vineyards,  cotnUned  with  un- 
T  'bad  weather,  resulted  in  the  smallest 
Tops  in  Europe  in  the  last  SO  years. 
;  following  figures,  which  are  compiled 
illicial  sources,  show  the  wide  fluctuations 

■  vintages  of  the  leading  wine- making 
ies  of  the  world  for  three  recent  years : 

«v 
g^ltons 

.^ni^ 

Jn.'.,;- 
1M.4T*,(M0 

113,0=S.lJiMl 

tiiA.
'.' 

It.OM.OOO U,S40,000 ,«,«», 000 

2;oO";oOO liobo.oon is.'ooolooo 

ce  1915  the  wine  production  both  in 
:  and  Ilaly  has  steadily  increased:  in 
i.  it  was  760,000,000  gallons  in  1916;  840.- 
t  gallons  in  1917.  and  980,000,000  gallons 
8L 

hough  the  greatest  wine'produdng  coun- 
the  world^  France  imports  more  wine 

t  exports.  The  average  Frenchman,  ac- 
g  to  statistics,  drinks  70  times  as  much 
ts  the  average  American.  In  other  words, 
r  capita  consumption  of  wine  in   France 

S lions;  in  Italy  2S  gallons;  in  Spain 
»is;  in  Austria.  3.5  gallons;  in  Ger- 

1.S  gallons;  in  Belgium  1.04  gallons; 
-  United  States  0,4S  gallon,  and  in 
Britain  0.35  gallon.  Thus,  with  a 
ion  of  about  100,000,000  peoole  the 

uption  of  domestic  and  intportm  tmiA 

in  the  United  States  has  been  from  45,000,000 
to  50,000,000  gallons  per  anrnnn. 

However,  the  consumption  of  wine  has 
slowly  increased  from  year  to  year  in  the 
United  States,  and  this  increase  would  have 

been  much  larger  if  there  had  been  better 
means  of  distnbution  and  if  there  had  not 
been  so  mudi  unfavorable  legislation.  Many 

people  still  need  to  be  educated  to  the  use  of 
light  wine  with  their  meals,  sndi  as  is  the 
cftsiora  in  the  grape-growing  countries  of  Eu- 

rope, where  almost  everyone  —  men,  women 
and  children  —  drink  the  wine  of  their  countiy 
daily  at  table  with  tfieir  other  food,  and  they 
are  among  the  most  sober,  thrifty,  tndustriout 
and  temperate  people  of  the  worlcL 

The  Wine  Indnatrr  in  the  United  Statm^— 
The  wine  industry  in  the  United  States  !a  ol 
comparatively  recent  date  and  growth.  In  1850 
the  total  output  of  wine  in  the  United  States  . 
was  not  more  than  250.000  gallons.  In  1860 
it  was  about  500,000  gallons.  In  1870  it  had 
risen  to  about  5.000.000  gallons.  In  1880  the 
wine  yidd  of  the  country  was  about  15,000.000 

gallon*.  In  1S90,  when  die  statistics  of  viticul- 
ture were  gathered  for  the  first  time  in  the 

United  States,  there  were  307.000  acres  of  vine- 
yards and  a  production  of  over  24,000,000  gal- 

lons of  wine.  The  census  of  1900  showed  a  pro- 
duction of  over  30,000,000  gallons  of  wine.  In 

1910  it  was  more  than  45,000.000  gallons. 
The  wine  production  of  the  United  States 

during  the  10  years  1910-19  averaged  about 
44,000,000  gallons.  There  were  sharp  decresses 
in  production  in  1915  and  1918.  due  almost  en- 

tirely to  excessive  war  revenue  taxation.  The 
vintage  of  1916.  which  was  a  good  one,  was 
made  up  as  follows : 

Nnryork    4,<m0.a» 
Sawjanv    S50.000 
Ohto    3,500,000 
W«i«n  Staina    SOO.OOO 
CaUfcrnia.    U.JU.OOO 
Allothn  Sui««    SOO.OOO 

Total       W.  111.000 

The  greatest  progress  in  viticulture  and 
wine-tnaking  has  been  made  in  California  dur- 

ing the  past  20  years.  That  Golden  State  with 
its  great  range  of  climate  and  with  its  variety 
of  soils  has  an  area  almost  equal  to  that  of 
France,  The  production  of  wine  in  California 
began  to  assume  large  figures  in  1877.  when 
it  waa  4tOOO,000  gallons.  In  1880  the  yield  was 
more  than  d<MihK  or  10,000.000  gallons;  in 
1S90  it  was  I5,00a000  gallons.  In  1900  the 
wine  production  bad  risen  to  23,400,000  gaUons ; 
and  in  1910  it  reached  45.486,000  gallons. 

The  wine  production  of  California  in  recent 
years  has  been  as  follows: 

17,917,812  99,91>,at2 
17.4T3.SS3  U.T73.353 
4.03S,IU  li.fOi.Ua 
19.101.419  42.H2,4IS 
I«.5U,5W  96.MS,SM 

■   —   '  29. 108.140 

The  figures  for  the  year*  1913-14  are  taken 
from  the  1915  atmual  report  of  the  California 
Slate  Board  of  Agriculture;. those  for. the  years 
1915-16-17  and  18  from  Ballatino  Nos.  10  and 
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\^  iNsiud  tiy  the  California  Board  of  Stale  Viti- 
riihiir.il  Commissiniurs.  In  tlic  season  ui  I'MS, 
()JKN)  (-arl«>a<Is  of  wine  f.;rapcs,  amounting  to 
al'out  *M),(MX>  icjii^.  Wire  ship]K.-il  out  ol  tin*  St:ilr. 
Tlir  sliarp drop  in  swrti-wiiir  iModuition  in  I'M 3 
:ii:d  I'MH  was  due,  aN  ha<^  Incn  nicniioni'd,  to 
Uiw  and  ixr*-.-i\f  taxation.  At  the  present 

writinvc  (1*'1*M  the  wine  industry  of  the  I'nited 
Slali-s  is  facii'k'  a  most  xrioUN  situation,  namely, 
national  priihil>inc»n.  The  prohihiiion  of  the 
man u tact u re  and  sile  of  wines  strikes  at  the 
tliousands  of  xiiuyard  owners  who>e  cro])s  are 
taken  and  u^d  l»y  the  wine-makers.  Thus,  of 
the  .V^O.tMMI  .'■cri  s  of  vineyards  in  California 
just  ahout  (»n<'-half.  <»r  170,(XX)  acres,  are  de- 
\n;eil  iniirily  lo  "wine  ̂ :raiKs,"  that  is,  to  spe- 

cial varieties  of  ̂ ^rapes  which  are  not  fit  or 
wantc'l  fnr  oatinj;  <.r  \:i\Ar  purposes,  liui  on 
account  of  their  vinous  qualities  these  KrapC)» 
are  piculiarly  adapttd  for  making  wines  It 
is  e\idcnt  that  the  enfiirremeni  of  prohiliition 
will  liriuR  heavy  lo>s  to  the  growers  and  will 

greatly  dcpri*ciate  the  value  of  their  properties.* 
Such  legislation  is  all  the  mnre  unfortunaie 

in  \iew  of  the  fact  that  ̂ rape  and  wine  grow- 
ing have  heen  fostered  and  encouraged  for 

the  past  50  years  hy  our  State  and  national 
governments.  Large  appropriations  have  heen 
n:ade  from  year  to  year;  experts  have  heen 
engavied  to  help  the  vineyardists ;  exi)erimental 
grape  stations  have  Ikhmi  estahHshcd  —  there  are 
now  14  such  stations  in  California  alone — tht 
farmers  an<l  growers  have  put  in  their  laltor  and 
capital  in  the  confidence  that  viticulture,  which 
is  such  an  important  hranch  of  agriculture, 
would  not  he  ruined  or  destroyed.  Few  there 

are  who  will  claim  that  the  grape  and  wim- 
industries  are  rcspniisihlc  for  the  alleged  evils 
which  are  s-  nuht  tn  he  remedied  hy  prohihi- 
tion.  lliiue  ii  is  tn  hr  hi'i»eil  that  a  ur«  at  wrong 
and  iiiJM-tiee  will  int  l-i-  dmie  hy  drastic  and 
e<'nfi'«i  alfny  h  v:i  «]:iiion  to  these  two  iireat  in- 
fhi^trifs,  whirh  give  employment  to  snni''  WOtIO 
persons  and  which  repn  sent  an  investment  of 
$l.=MUX10.nOO  e;ipital. 

Two  Distinct  "Types"  of  American  Wines. 
-  -The  wines  pnuhiced  in  the  I'niied  Siatt  s  arr 
<iivi«l<"d  into  two  clas^e*; :  (\)  wines  ni.'nlr  ea«»! 
of  the  Rdcky  Mouniain^^;  (2)  \%ines  of  Cali- 

fornia and  the  Pacific  Coast  Slates. 
This  division  is  due  to  th(  fact  that  there 

are  two  entirely  different  stocks,  or  kinds,  of 
grapi  s  grown  in  the  United  States. 

Kast  of  the  Rnrkv  Mountains  onlv  .\meri- 
ran  or  tiati\e  varieties  of  grapes  are  grown. 

In  California  an<f  on  the  Pacific  Coast,  prar- 
ti rally  only  Furopean  or  foreign  varieties  of 
gr.ipi  s  are  crown. 

Til  "re  fore,  o'.ir  F.a*»tern  wines  are  of  a  dif- 
f'Ti:?  "l\pe"  fr»'m  California  wines,  which  for 
I  hi-  most  part  re^emMe  arnl  have  the  will-known 
c  Iiji'-icferi'itic'i  of  their  Kuropean  prf)iolypes. 

Till'  leadine  gra|)e  and  wine-e rowing;  States 
en*-'  f"»  thp  Rockv  Nfountains  are:    North  Caro- 

•  A  ■  "rT'ifu*  to  !;iti  -t  r«  ]*t%rls  Ihir  Califumia  vir.«-yardiit«. 
far  fnir:  n.r-i-Tintr  lunvv  (•■mt^  fmrn  w  >-ljiII<-«1  Pnihilutinn. 
rrft{M.-il  k"Ttu*t-r  prufii-  'Ji  in  rvrt-.  Thr%'  *hipp«'(!  lr»"«h  wim- 
nrapcit  ail  -vrr  thr  .•  rintn*  and  tn  Canada,  and  to  ktill 
furthi-r  ;-■■!«»*  !*•<-.■  «*  i;  jh-*!  thi-  k'ni(rt^  in  a  dni-d  frim  tor 
winc-niakink'-  Th*-  •?  ir.and  wa«  rrratnl  bv  the  fait  that 
the  pniplr  in  1019  ::..iilr  thi-ir  i-wn  winrv  Grapr  synij* 
WAS  nutdr  in  kTi*:!!  jis.i'-titit  •■  it:  1919.  It  wa<  hoped  that  it 
«T«uk!  Mipplant  maple  and  mntaswn  syrupt,  butquantitieaof 
It  vrrre  uatd  m  win^-makmg. 

lina,  \irginia,  N«  w  Jersey,  New  York.  Ohio. 
Michigan  and   Missouri. 

Considerahle  progress  in  F^astern  winc-mak 
ir.g  has  heen  made  in  producing  a  fnie  f|uahty 

of   champagne  hy   the   French   priHes-*  of   fir- 
nentation  in  the  hot  lie.   A  number  of  hratwK  o: 

Ami  ri can   champagne,   in    color.    t:isie,    Np^rkii- 

rnd   purity,   compare   \iry    favor.dj'y    with    ih hest  imiK)rted  kindv    The  h' ad(|uaru  i*«  of   thr 

rh.'impagnc  in(hHity  in  the  I'nited  States  i%  in 
the  Lake  Keuka  m;ion  of  wi-sti  rn  New   York, 
which  produces  ahoiu  7S  per  cent   ol   thi    ou' 
|>ui.    Considerahle  champagne  is  aNo  produic! 
in   northern  Ohio  and   a   fair  amount    in   Cjh 
f<»rnia.     The    total    production    of     .American 
champagne  is  now  i-stimated  at  more  than  I.^).* 
WK)  cases,  or   l,.S(M).()tK)  quart   liotiles  per  year 

In  concluMon,  the  manufacture  of  wine  anil 

champagne  is  an  infant  industr>'  in  the  L'nitrJ State.  But  we  have  in  the  Eastern  States  and 
in  California  all  the  opp<jrtunities  and  all  the 
conditions  for  success.  ^  \\e  have  hire  the  right 
climates,  the  proper  soihs,  the  hest  \aric:ie^  of 

grape.s,  sni'ticic  nt  capital  and  the  mo-^t  intrlh- ^ent  lahor  and  super\ision  in  the  world.  There- 
fore, with  all  these  things  and  with  the  grow- 

ing demand^  for  .\merican  wine'i.  the  wine  in- 
dustry in  this  country,  if  it  is  not  discouraged  or 

forhidden  hy  unfavorahlc  legislation,  ̂ ould 
ha\e  a  prosper* 'US  future. 

Bibliography.— The  hest  l>ook^  on  wines 
and  on  tiie  technical  details  of  win« -making 
are  in  French.  The  following  standard  French 

works  may  he  noted:  Cosie- Floret,  *  Procedes 
niodernes  de  Vinificaiion,*  in  3  pans.  (1)  Vim 
rouges,  (2)  vins  blaiics.  (3)  Ic  n  sidus  (IS9S- 
1*X)2)  ;  Jacquemin,  *rroducti<»n  raiionelle  c! 
ronservati<»n  des  vins*  (1*JK''));  Cazalis.  'Traiic 

pratif|uc  dc  Tart  de  faire  le  \in*  <  I'HK))  ;  con- 
sult also  a  valuable  little  l»ook  by  Chanrrin. 

'  Le  vin*  (1010).  For  niakinkr  wnie^  in  h«>! 

climates  cotisult  Roo«,  *L'indu<itric  vinicole 
meridionalc*  (1898).  For  making  .swrci  winet, 
Sebastian.  *Les  vins  de  luxe*  (IS'>7>.  For 

making  champagne  and  sparkling  wines.  Rohen's 
'Manuel  pratique  vins  mousseux*  ( rifU)  ;  Sal- 
leron  et  Mathieu,  *  Htudes  sur  le  vin  mousscnx' 
(1S«'5),  and  Manceau's  *Oenologic  Chani' 
penoise*    (1917). 

Th«'rc  arc  hut  few  really  useful  UHtkH  in 
Fi'.glish  of  recent  date  on  the  practical  side  of 
wine-making.  We  note  the  following:  Thudi- 
cnm  and  Dupre,  'Origin.  Nature  and  Varieties 
«f  Wim'  (1H72>:  Kixford.  *The  Wine  PfW» 
and  the  Cellar'  (1SS3);  Husmann.  'Grape 
drouin^'  .-iimI  Wine  Making'  (1897)  ;  Maihrws. 
'Manual  of  .Mcoholic  Fermentation'  (1*W). 
lordan.  'Qualitv  in  Dry  Wines*  (San  FranciKO. 
Cal..  1011);  Hiolctti.  f.  T.,  «The  Manufactun 
of  nr>-  Wine*  in  Hot  Countries*  (in  Bulletir 
\o.  167,  Tniversity  of  California,  Ccllefre  of 

.\i:riculture  1 005),'  and  Bulletin  No.  177  f-r 
'  \'ew  Methods  of  Making  Dry  Red  Wm*' 
(1*H16).  Consult  also  bulletins  issued  hy  t^^ 
Tnited  States  Department  of  .\gncultare,  dw 

Cnlifornia  State  Board  of  Viticulture  and  »pr- 
cial  articles  in  the  trade  joumaN. 

Lef.  T.  V.\strt 
Pu^^U^hrr,  *Thc  Bcz'erage  Snvs^  Krve  Yc^ 

WINEBRENNSR,  win'hrin^r.  Jola 
American  clergyman,  fotnidcr  of  the  denoai- 
nation  known  as  the  "Church  of  God':  ̂  
Frederick.  County,  Md,  24 -March.  1797;  d  U 



WINSBiUBNlfSSIANS^  WINQBD  BULL 

.860.    He  was  ordained  a  minister  of  the 
n  Reformed  Church  in  1820,  and  was 
in  the  same  year  to  the  Salem  church. 
burg.  Pa.    He  retained  that  charge  until 

n  his  outspoken  attitude  against  slavery 
traffic  in  intoxicating  drinks  led  to  Us 
ed  to  withdraw,  and  in  1828  he  ceased 

A/unected  with  the  Reformed  Churdl    In 
X  1830  he  established  the  denomination 

the  ̂ Church  of  God,^  whose  members 
ecame  known  as  Winebrennerians.     He 
for   some  time   the   Gospel  Pubksher. 

ard  the   Church   Advocate,  and  issued 
1  works,  including   ̂ A  Treatise  on  Re- 
tioa^ ;     ̂ Practical    and    Doctrinal    Ser- 
;  the   ̂ Church  Hymn  Book\  etc.     See 
HEs  09  God. 

NEBRENNERIANS.  See  Churches 
n 

NSS,  Enoch  Cobb,  American  penolo- 
».  Hanover,  N.  J.,  17  Feb.  1806;  d.  Cam- 
Mass..  10  Dec.  1879.  He  was  graduated 

l£iddlebury  College,  Vt,  in  1827,  taught 
in  Philadelphia  and  Burlington,  N.  J., 

itering  the  Congregationalist  ministry  in 
*ld  pastorates  at  Cornwall,  Vt.,  and  East- 
>ii,  L.  I.  In  1853  he  became  professor  of 
g^es  in  Washington  College,  Pennsylvania, 
:  was  appointed  president  of  Saint  Louis 
fity  in  1859.  He  became  secretary  of 
cw  York  State  Prison  Association  in 
nd  afterward  devoted  his  life  to  the  pro- 
.  of  reform  in  the  administration  of 
d  law  and  treatment  of  criminals.  He 
;d  the  National  Prison  Association  in 

was  instrumental  in  securing  the  at- 
tc  of  representatives  from  26  govern* 
It  the  International  Penitentiary  Congress 
don  4  July  1872.  Among  his  writings  arc 
td  ̂ Two  Years  and  a  Half  in  the  Navy' 
:  <A  Trip  to  China>  (1832)  ;  <Hints  on 
Education^  (1838);  ̂ Prisons  and  Re- 

^es  in  the  United  States  and  Canada' 
:  < State  of  Prisons  and  (Thild-Saving 
tions>   (1880). 
NBS,  Frederick  Howard,  American 
nan,  son  of  E.  C.  Wines  (q.v.) :  b. 
tlphia,  Pa.,  9  April  1838;  d.  1912.  He 
aduated  at  Washington  College,  Pa.,  in 
and    studied    at    Princeton    Theological 
y;  was  a  chaplain  in  the  Union  army 

r,  pastor  of  the  First  Presbyterian  Churdi, 
lield,  III.,  1865-69,  was  secretary  of  the 
State  Board  of  Commissioners  of  Pub- 

irities  1869-93,  and  again  1897-99.  He 
1  much  time  to  the  interests  of  the  work 
on  by  the  National  Conference  of 

cs  and  Correction,  being  its  president  in 
lie  National  Prison  Association  of  which 
president  in  1904;  and  the  International 
Congress.  He  was  assistant  director  of 
lited  States  census  in  189^1902.  His 
tions  include  ̂ Defective,  Dependent  and 
lent  Classes  in  the  United  States^  (10th 
) ;  < Crime,  Pauperism,  and  Benevolence 
United  States^  (11th  Census);  <Punish- 
ad  Reformation>  (1895;  rev.  ed.,  1910); 
r  Problem  in  Its  Legislative  Aspects 
2d  cd.,  1898)  ;  <  Punishment  and  Refor- 
(posthumously,  1919). 
?IBLD,  Kan.,  city  and  cotiniy-seat  of 
County,  on  the  Walnut  River  and  on 

the  Atchison,  Topeka.  and  Santa  F^  (three 
lines).  Missouri  Pacific  and  Frisco  railroads, 
also  the  Southwestern  Interurban.  It  was  set' 
tied  in  1870  and  incorporated  in  1871.  The 
chief  industrial  estabUsmnents  are  butter  plant, 
poultry  packing,  flottr  mills,  metal  manufacture 
ing,  stock  food  plant  and  cold  storage.  Plenty 
of  natural  gas,  at  door,  for  domestic  consump- 

tion. WinSeld  has  two  colleges  of  Libend 
Arts,  Southwestern  (Methodist  Episcopal)  and 
Saint  John's  Lutheran,  also  College  of  Music 
The  public  schools  of  Winfield  are  rated  first  by 
the  State  University  and  the  Manual  Arts  build- 

ing was  erected  in  1916  in  addition  to  regular 
Hieh  School  and  Junior  High  School  Music 
and  drama  are  tatight  and  also  community  ex- 

tension work  emphasized.  The  Commercial 
Qub  is  unique  in  its  size  and  operation  and 
has  among  its  committees  one  on  C^ld  Welfare. 
Winfield  also  has  the  unique  distinction  of  hav- 

ing won  Ae  Sttibbs-Homer  pjrizc  In.  1915  for 
beine  the  best  second  class  city  in  Kansas  in 
which  to  rear  children.  The  electric  lighting 
and  water  plant  is  municipally  owned  and  the 
water  supply  for  palatability  and 'purity  is  not outranked  in  Kansas.  The  city  fire  apparatus  is 
all  motor  driven.    Pop.  8,500. 

WING,  an  organ  of  flight.  In  birds,  the 
wings  consist  of  the  bones  of  the  fore  limbs, 
specially  modified  to  form  a  support  and  axis, 
while  attached  to  this  skeleton  are  the  muscles 
moving  the  limb  (see  Ornithology),  externally 
clothed  with  strong  flight-feathers  or  *wing 
qiiills.»  (Sec  Pught).  In  the  bat  (q.v.)  the 
wing  consists  of  an  expansion  of  the  skin,  sup- 

ported on  four  of  the  fingers,  which  are  ex- 
tremely long.  This  leather-like  membrane,  or 

*jpatagium,»  extends  from  the  fore  limbs  to  the 
hmd  Umbs,  and  in  many  cases  between  the  hind 
limbs  and  tail  as  well.  In  such  mammalia  as 
the  fiyiiM:;foxes,  flying-squirrels,  flying  phalan- 
gers,  and  in  the  lizards  known  as  flying-dragons 
(qq.v.),  the  wing  is  a  mere  expansion  of  skin, 
extending  along  the  sides  of  the  body,  often 
connecting  hind  and  fore  limbs,  and  serving  as 
a  parachute  to  sustain  the  animals  in  their  fly- 

ing leaps  from  tree  to  tree,  but  in  no  sense 
serving  as  an  or^an  of  true  flight.  In  insects 
(q.v.),  the  wing  is  formed  of  two  delicate  skin 
layers,  supported  on  hollow  tubes  or  nenmres, 
placecl  in  communication  with  die  respiratory 
or  breathing  system.  The  wings  of  insects  be- 

come thus  related  to  respiration,  and  by  their 
movements  probably  aid  m  the  mffusion  of  air 
through  the  breathing  tubes. 

WINQATB,  Oeorffe  Wood,  American  law- 
yer: b.  New  York,  1  July  1840.  He  was  edu- 

cated in  the  public  schools,  and  served  with 
die  22d  New  York  Volunteers  during  the  Qvil 
War.  He  originated  systematic  rifle  practice 
for  the  instruction  of  the  National  Guard,  and 
through  his  efforts  the  Creedmoor  rifle  range 
on  Long  Island  was  established.  He  was  presir 
dent  of  the  National  Rifle  Association  for  25 

years,  and  is  the  author  of  ̂ Wingate's  Manual 
of  Rifle  Practice>  (1872) ;  <The  Great  Cholera 
Riots>  (1880);  <On  Horseback  Through  the 
Yellowatone>  (1886)  ;  <  History  of  the  22d  Regi- 

ment^ (1896),  also  of  many  articles  on  military 
subjects. 

WINQBD  fiULL^Ai  orcMMfwre,  a  decora- 
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ScKU'ty.  the  Manitolta  Nc^lfctt'd  CTiildrcn's  So- 
ciety, ilu-  Old  Folks  Momf.  rtc. 

Libraries.-  Tliir  \Viniiii)Cjj  city  library  was 
(TCi'tcd  liy  the*  CarncKie  Koiin<iatioii  and  is 
niaiiitaiiu-d  liv  the  city  council.  It  cares  lor  the 
collections  of  the  Manitoba  Fiistorical  Society. 
There  are  sevrral  branches  throti^'hout  the  city 
in  which  iiili(»n  and  books  of  popular  circula- 

tion arc  housfd  for  the  convenience  <»t  readers 
and  borrowers.  The  l-ei^islativc  Library  is 

housed  in  the  l*rovincial  Parliament  Huildinj^s 
an<l  i^  lari:e  and  complete  in  its  special  field. 
The  University  and  several  colle^^e  liiiraries  are 
.unple  and  elal>orate.  There  is  a  valuable  law 

library  in   the   new    C'ourthouse. 
Banks  and  Banking.—  The  banking  system 

is  carried  on  by  private  companies  !»ui  under 
strict  snpcrvisicjii  hy  both  the  provincial  and 

Dominion  j.'overnmenis.  The  Merchants'  Bank 
of  (.'anada  bc^ran  its  business  in  1872  in  Win- 

nipeg. Other  banks  now  operating  there  arc 
the  Hank  r)f  Hamilton,  the  Bank  of  Nova 
Scotia,  the  iSank  of  Oiiawa.  the  IJank  of  To- 

ronto, l.a  I'amini.'  (Ie  liochela^^a,  Canadian  liank 
of  C'omnuTce,  ("redii  Foncier  Kranco-Canadien, 
I'nion  liank  if  (anada.  Home  JUmk  of  Can- 

ada, Imperial  J  Sank  of  Canada.  MolMm's  iSank. 
Koyal  Hank  of  ('anada  and  the  Winnipeg  Fi- nancial  Corporation. 

Industries.-  l>«ini^  the  outlet  of  a  vast 
airriciiltnral  area  to  the  markets  of  the  world, 
Winnipeg'  ranks  a-^  one  of  the  ̂ real  HTdin  cen- 

tres both  of  America  and  Kuropc.  It  is  also 
a  market  centre  for  horses,  cattle  and  swine 
fn)m  the  va'^t  prairie  areas.  There  are  lar^e 
enjK'ine,  machine  and  railroad  car  shops  of  the 
three  j^reat  m stems  cnierin^^  the  city.  There 
arc  in  addition  slaughter-houses,  packing;  es- 
tablishmenis,  lumU'r  mills,  rolling;  mills,  foun- 

dries, tlonr  mills.  Iioiler  and  carriage  works  and 
a  ̂ reat  number  of  minor  manufacturing  estal»- 
lishments.  The  value  of  its  manufactured  pnxl- 
ucts  is  aUmt  $75.()(K).()(K)  annually.  Ample 
power  facilities  are  afforded  by  ̂ he  Winnipeg 
River,  (li)  ituIcs  distant.  The  water-supply  sys- 

tem, miniicipally  (»\\ned,  brings  water  through 
a  ̂ 'reat  aqueduct  alxtut  1(K)  miles  long  from 
Lake  of  the  \\  oods.  the  latter  being  al)out  100 

fiet  al'tive  the  level  of  the  city. 
History.-  On  the  ̂ iie  of  the  present  city  in 

the  days  (»f  the  fur  trade  there  was  built  I'ori 
kouvie,  in  \7M<.  foll«)wed  by  Fort  C*iibraltar. 
Fidler's  Fort,  b'ort  Douglas  and  Fort  (iarry, 
the  la^i  named  a  p(»^i  (»f  the  Hudson's  Hay 
Company  The  fort  was  dismantled  in  ISSl. 
The  mrnlern  city  may  be  said  to  date  from 
1871,  when  there  was  a  settled  population  of 
21.^.  The  present  city  was  incorporated  in  1874, 
whin    the    population    was    between    3.(100   and 

Government  and  Population.—  The  city's a  flairs  are  veste<!  in  a  mayor,  four  controllers 
antl  a  Uiard  of  \2  aldermen.  The  Parks  Hoard 
is  appointed  b\  the  city  council  and  administers 
a  fixed  perctniage  of  the  city  revenue.  Since 
IMMi  thi  population  has  increased  rapidly.  In 
HtM  it  \\a>  (i7.2ri2  and  in  1^16  was  UkIOOO. 
With  the  suimrbs  it  i>  at  present  about  200.0(X). 

(iLiik(;k  Hkvo.. 

Authitr    "/    *Slu»rt    His  tor  \    of    the    Canadian 

WINNIPEG.  Lake.  Canada,  is  in  the 
province    of     .Manitoba     (nd    the     district    uf 

Keewatin,  and  lies  at  an  altitude  of  7 

at)ove  sea-level,  frictwccn  lat.  50"  20*  and 
N.  and  long.  96'  20'  and  W  13'  W. over  250  miles  Ioiik.  from  25  to  70  mih 
and  covers  an  area  of  over  8,500  Miuarc 
It  contains  a  nund>er  of  inlands,  the  1 
being  Reindeer  and  Hig  Inland  cm 
respectively  70  and  00  s(|uare  miles, 
ceives  the  surplus  waters  of  I^es 
nipegoosis  and  Manitoki  and  discliarge^  1 
son  River  in  a  nortliea>terly  dir relic 
Hudson  Bay.  The  principal  rivers  tlowi 
it  are,  from  the  south.  Red  River;  ir< 
west,  Dauphin  and  Satkaichewan  river 
from  the  east,  \Vinni|>eg.  KIiMxlvein. 
and  Poplar  rivers.  Lake  \Vinnii)eK  t! 
paratively  >hallow,  nowhere  reaching  th« 
of  100  feet,  a  Consefpieiice  tK:ing  thai  J 
quent  storms  are  often  exceedingly  dan) 
this  feature  is  augmented  by  its  expOM 
dition  owing  to  the  low  character  ot  its 
which,  on  the  south,  are  also  very 
Fish  in  abundance  are  found  in  its  wai* 
white  fish  being  widelv  known  and  val 
account  of  their  size  and  t1a\or. 

WINNEPEG  RIVER.  Canada. 

Savanne  in  lat.  48*"  47'  N.  and  long, 
and  flows  in  a  general  westerly  dire«.iiot 
the  names  of  Savanne,  Seine  and  kainy 
into  the  Lake  of  the  Woods.  After  ii 
this  lake  it  is  known  as  Winnipeg  Kiv 
follows  an  extremely  tortuous  and  of|« 
bulent  course  until  it  finally  dischargi 
Lake  \\  iniiipeg.  It  is  navigable  for  a  <j 
of  208  miles. 

WINNIPEGOOSIS.  win'i-pc-goo'sis a  lake  in  northwestern  Manitoba  c 
ing  into  Saskatchewan.  It  lies  lo  I 
of  Lake  Wiiniipeg  (q.\.)  and  lurallel  « 
itN  length  is  127  miles,  the  width  17  mi 
elevation  a!K»vc  i.ea- level  828  feet.  It 

e rally  shallow,  the  greatest  depth  not 
over  4<)  feel.  It  receives  the  Red  Dc 
Swan  rivers,  and  a  few  other  smaller  s 
and  discharges  into  Lake  Manitoba  to  the 
cast,  through  the  Water  Hen  River. 

WINNIPISEOGEE.  win-e-pc 
in   the   east   central   part   of    New    •« 
Its   a\era}^e   length    is   alMmt  25   inilc»» 
from  one  to  10  miles;  area,  178  square 
and  475    feet   a}»u\e   sea-level.     The   « 
Winnipiseogee  Ri\er,  which  flows  into 
rimac  River,    h  has  an  irregular  o 
contains    a    number    of    i^^lands.       ««.^ 
a!  ()i:nd  with  fi>h.    There  arc  many  su 
tages  on  the  islands  and  along  the  s«« 

WINNOWING    MACHINB. 
for  winnowing  grain  by  means  of  aic«M 
and  a  blower.    The  grain  is  usually  i» 
at  the  top  nf  the  machine  into  a  hnppe* 
it    falls  on  a  sieve  or  series  of  sieres 

rapidl)'  to  and  fro.    Meanwhile  a  stroi 
of  air  is  sent  through  the  machine  i^ 
out  the  chafT  at  one  end.    The  deanfti 
is  then  graded  bv  a  series  of  sieves  of  « 
mesh  and  each  size  led  to  its  proper  c 
early  type  of  winnowing  machines  was-  u 
and  was  moved  by  hand.    The  present 
chine,  in  America  at  least,  is  merely  , 
merit    lo   the   l»ig   pt»wer-d riven    thresiui 
chines.      Before    the    inlroduction    ol 
machines  the  process  of  winnown 
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orious.  It  consisted  in  throwing  tip  the 
y  means  of  sieves  or  shovels  while  an 
rent,  blowing  across,  carried  away  the 
Conseqaently  winnowing  was  impossible 
rindless  day.  When  the  first  machine 
trodnced  into  Britain,  by  a  farmer  in 
d  in  1737,  it  met  strong  opposition,  as 
ing  with  the  divine  prerogative  which 
ad  power  over  the  wmds.  But  the  ad- 

soon  overcame  the  prejudice  whose 
i^/ alter  Scott  has  preserved  in  ̂ Old 

ty^  —  maldng  Mause  Headrigg  speak 
»nously  to  her  mistress  about  ̂   new- 
machine  for  dighting  the  corn  frae  the 

lus  impiously  thwarting  the  will  o*Divine 
ice,  by  raising  wind  for  your  ledd3r- 

ae  by  himian  art,  instead  of  soliciting  it 
er,  or  patiently  waiting  for  whatever  ais- 
m  of  wind  rrovidence  was  pleased  to 
K)n  the  shielin-hill.* 
^INSBORO,  S.  C,  city  and  county-seat 
field  County  on  the  Southern  Railroad, 
4  miles  north  of  Columbia.  It  is  in  an 
ural  region,  and  in  the  vicinity  are  large 
uarries.  At  one  time  the  city  manufac- 
dl  the  cotton-gins  used  in  the  United 
The  educational  institutions  arc  Mount 

istitute,  established  in  1878,  as  a  public 
hool,  but  chartered  as  a  school  in  1777, 
adcd  elementary  schools.     Pop.  1,800. 

MONA,  wi-no'na,  Minn.,  city  and 
seat  of  Winona  County,  on  the  Missis- 
iver,  and  on  the  Chicago,  Milwaukee  and 
Paul,  the  Chicago,  Burlington  and 

^  the  Green  Bay  and  Western,  the  Chi- 
vreat  Western,  and  the  Chicago  and 
restern  railroads,  about  105  miles  south- 
Saint  Paul.  The  surrounding  scenery 

;  picturesque,  the  peculiar  rocks  in  and 
e  city  are  of  interest.  Sugar  Loaf  and 
ialeau  Mountains  are  remnants  of  once 
evations,  but  are  now  included  with  the 
.uffs  which  border  the  city.  The  city 
uner  connection  with  all  the  Mississippi 
jorts,  and  the  bridges  which  span  the 
:  this  point  connect  the  city  with  places 
consin.  It  is  in  an  agricultural  and 
iising  region.  The  chief  manufacturing 
aments  are  flour  and  lumber  mills,  a^ri- 
implement  works,  wagon  and  carnage 

s.  railroad  shops,  breweries  and  patent 
e  works.  In  1914  the  reported  com- 
apital  of  the  manufacturing  establish- 
imounted  to  $12,013,000,  while  the  value 
iuction  was  $14,304,000.  Winona  has 
it  transportation  facilities  and  ships  an- 
arge  quantities  of  grain,  hay,  vegetables, 
and  livestock.  The  principal  public 

,^  are  the  government  buildings,  the 
use,  municipal  buildings,  the  Winona 
Hospital,  the  Margaret  Simpson  Home, 
ouse,  churches  and  schools.  There  are 
churches,  including  a  Roman  Catholic 
il.  The  educational  institutions  are  a 
lormal  school,  established  in  1868; 

Seminary  (Roman  Catholic),  for 
vomen,  a  public  high  school,  opened  in 

iblic  and  parish  schools,  Toland's  Busi- 
niversity,  and  several  private  schools. 
Y  owns  and  operates  the  waterworks, 
was  settled  in  1851  and  in  1852  was 

t  as  a  town.  In  1857  it  received  a 
irter.     Its  growth  has  been  somewhat 

rapid;  hot  it  has  had  no  fictitiotu  booms  nor 
serious  drawback.    Pop.  18,583. 

WINONA^  Miss.,  town  and  connty-seat  of 
Mont^mery  County,  on  the  Southern  and  die 
Illinois  Central  railroads,  about  85  miles  north 
by  east  of  Jackson.  It  is  in  an  agricultural 
region  in  wmch  cotton  and  grain  are  the  chief 
products.  It  has  flour  and  grist  mills,  cotton 
gins  and  agricultural  implement  works.  The 
two  banks  have  a  combined  capital  of  $150^000. 
The  high  school  was  established  in  1887.  rop. 

2,512. 
WINOOSKI»  Vt,  village  in  the  town  of 

Colchester  (q.v.),  in  Chittenden  County,  on  the 
Central  Vermont  Railroad,  two  miles  north  of 
Burlington.  It  has  an  electric  railway  to  Bur- 

lington. It  is  in  a  fertile  agricultural  region, 
and  has  considerable  manufacturing  interests. 
The  chief  industrial  establishments  are  sash, 
door  and  blinds  factories,  wagon  and  carriage 
works,  cotton  and  woolen  mills,  iron  and  brass 
works,  machine  shops,  flour  mill  and  furniture 
factory.  It  has  a  high  school.  Providence  Acad- 

emy (Roman  Catholic),  public  and  parish 
schools  and  the  Fanny  Allen  Hospital  Pop. 

4,520. 
WINOOSKI,  or  ONION,  a  river  in  Ver- 

mont, which  has  its  rise  in  the  northeastern 
part  of  the  State,  flows  in  a  southwesterly,  then 
northwesterly  direction,  breaking  through  the 
Green  Mountains,  and  enters  Lake  Champlain 
about  five  miles  northwest  of  Burlington.  To- 

tal length  about  100  miles.  In  several  places  it 
has  cot  deep  picturesque  gorges,  and  it  has 
several  falls.  The  falls  at  Middlesex  and 
Winooski  furnish  extensive  water  power  for 
manufacturing.  The  valley  of  the  Winooski  is 
noted  for  its  beautiful  scenery. 

WINSHIP,  Albert  Edward,  American 
editor:  b.  West  Bridgewater,  Mass^  24  Feb. 
1845.  He  studied  at  Andover  Theological 
Seminary,  and  in  1876^  was  pastor  of  the 
Prospect  Hill  Church,  Somerville.  Since  1886 
he  has  edited  the  Journal  of  Education,  Bos- 

ton. He  was  a  member  of  the  Massachusetts 
Board  of  Education  in  1903-09.  He  has  lec- 

tured extensively,  and  is  author  of  ̂ life  of 
Horace  Mann>  (\S96)  ;  *Great  American  Edu- 
cators>  (1900) ;  <Our  Boys>  (1909),  etc. 

WINSHIP,  George  Parker,  American  au- thor and  librarian:  b.  Bridgewater,  Mass.,  1871. 
He  was  graduated  from  Harvard  in  1893,  and 
was  assistant  in  history  there  in  1893-95.  He 
was  librarian  in  charge  of  the  John  Carter 
Brown  Library,  Providence,  R.  I.,  from  1895  to 
1915,  when  he  became  librarian  of  the  Harry 
Elkins  Widener  Collection,  in  the  Widener 
Memorial  Library,  Harvard.  He  has  written 
<The  Coronado  Expedition >  (1896) ;  ̂GreoflFrey 
Chaucer >  (1900);  « Cabot  Bibliograrfiy>  (1900), 
etc.,  and  has  edited  Wafer's  <Darien^  (1903)  ; 
<The  Letters  of  Three  Rhode  Island  Children^ 
(1904);  ̂ Boston  in  1699>  (1905);  <Three 
Proclamations  (deeming  the  Lottery  for 
Virginia,  1615-21  >  (1907);  ̂ Fifteenth  Century 
Books  in  Brown  Universi^  Libraries  >  (1910); 
<  Major  Bradford's  Letter,  1676>  (1914). 
WINSLOW,  Vfkalb,  Edward,  American 

colonial  governor:  b.  Droitwitch,  Worcester- 
shire, England,  19  Oct  1595;  d.  at  sea.  between 

Santo   Domingo   and  Jamaica,  8  May   1655. 
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While  making  a  tour  of  the  Continent  he  l»c- 

came  a  nienif)cr  of  John  Robinson's  Leydcn 
congregation.  He  was  one  of  the  passcnvcer^ 
in  tnc  Mayflower,  and  in  the  first  conference 
with  MaSi»aboit  offered  himself  as  a  hostsLge, 
and  won  the  attachment  of  the  Indian  chief, 
which  he  increased  in  1623  l)y  curing  him  of  a 
severe  illne>s.  After  the  death  of  his  wife  dur- 

ing the  first  winter  at  Plymouth  he  married 
Mrs.  Susannah  White,  mother  of  Peregrine 
White,  her  husl»and  having  ditd  in  that  same 
winter  also,  and  theirs  was  the  first  marriage  in 
New  England.  In  K)2»V-24  he  made  two  voy- 

ages to  Hurope  as  agent  for  the  colony,  of 
which  he  was  chosen  governor  in  1633.  1636 
and  1644.  While  visiting  Kngland  again  in 
1635  as  agent  for  the  colony,  he  was  im- 

prisoned hy  Land  in  the  F'leet  prison  for  17 weeks  on  the  charges  of  having  taught  in  the 
church,  although  a  la>Tnan,  and  of  having  per- 

formed marriage  as  a  magistrate.  Another 
voyage  was  made  l)y  him  in  1646  to  answer 

charges  against  the  colonis'ts  of  religious  per- 
seciition  and  intolerance.  In  1649  he  again 
visited  England,  was  instrumental  in  the  organ- 
ziation  of  the  society  for  the  propagation  of 

the  gospel  in  N'cw  iMigland,  and  was  employed 
in  various  puhlic  affairs  under  the  Common- 

wealth. In  1655  Cromwell  appointed  him  one 
of  three  commissioners  to  superintend  an  ex- 

pedition against  the  Spaniards  in  the  West  In- 
dies, and  he  died  lie  fore  its  completion.  He 

was  the  author  of  several  works,  mostly  con- 
troversial writings  in  defense  of  New  England. 

The  principal  arc  Hiood  News  from  New  Eiig- 
huuP  (1624);  ̂ Hx-pocrisie  Unmasked*  (1646); 
*The  Dan^rer  of  Tolerating  Levellers  in  a  Civil 
State*  (U)4y),  and  ̂ Glorious  Progress  of  the 
(iosiK'lI  anionirst  the  Indians^  (1649).  These 
have  been  reprinted  Ity  the  Massachusetts  His- 

torical Society. 

WINSLOW,  Forbes  Benienut.  English 
alienist:  h.  London,  of  a  Massachusetts  family, 
AniiUst  ISIO;  d.  Brighton,  Sus.sex,  3  March 
1874.  He  came  to  this  country  in  early  life, 
studie<l  midirine  in  New  York,  was  graduated 

from  the  (.'ollevre  of  Snr^^eons,  London,  in  1835, and  took  his  M.I),  at  Alicrdeen.  Having  after 
183()  paid  si>ecial  atti-ntion  to  the  study  of  in- 

sanity, he  opened  a  private  asylum  at  Hammer- 
smith, and  later  another  in  London,  and  came 

in  time  to  l)e  a  supreme  authority  on  all  relat- 
ing to  diseases  of  the  brain.  He  founded  and 

edited  the  Qunrtcrly  Journal  of  Psychological 
Medicine  and  Mental  Pathology  (1848)  and  the 
MediCid  Critic  (1S()1),  was  the  juridical  and 
pre5i<tent  of  the  Medical  Society  of  Ix)ndon 
(1853),  and  a  meml>er  of  numerous  scientific 
liodies.  He  pnl>li>hrd  *The  Application  of 
Phrenolov-v  to  the  Elucidation  and  Cure  of  In- 

sanity' (ikU);  *  Anatomy  of  Suicide*  (liMO); 
M'lea  of  liiNanity  in  Criminal  Cahes^  (1843); 
'  Notes  on  the  Lunacy  Act*  (1845);  ̂ Softening 
oi  the  Mrain*  (184'>);  M.ethsuiiian  Lectures  on 
Insanity'  (1854);  'Obscure  Diseases  of  the 
Urain  and  DisordiTs  of  the  Mind*  (18^i();  4th 
ed.  I8/18)  ;  Mjk:ht.  it>  Influence  on  Life  and 
Health'    (18(>7). 

WINSLOW,  Hubbard,  American  Presby- 
terian cler;;yman  b.  Williston,  \'t..  M\  Oct. 

\7^t\  d  there.  13  .\ng.  I8M.  He  was  graduated 
from  Yale  in   1825  and  from  Yale  Theological 

Seminary  in  182&  He  was  pastor  of  the  First 
Church,  Dover,  N.  H.,  18&-J2.  and  of  the 
Bowdoin  Street  Church.  Boston,  1832-44.  and 
during  the  next  10  years  was  the  principal  oi 

the  Mount  Vernon  Young  Ladies'  Institute  at 
Boston.  He  edited  the  Religious  Magastme 

1837-40^  lectured  widely  on  religious  and  secu- 
lar topics,  was  pastor  of  the  First  Prc^l»>- 

terian  Cliurch,  (jeneva,  1857-59,  and  of  the 
Fiftieth  Street  Presb>ierian  Cliurch,  New  York. 
1861-62.  He  was  a  \oluminous  writrr,  ami 
among  his  works  mav  l»e  cited  *The  Doctrine 
of  the  Trinity*  (ISJl);  Controversial  The- 

ology>  (1832);  <The  Appropriate  Sphere  <if 
Woman  ^  (1837).  repuMibned  as  *  Woman  as 
She  Should  !«*  (1838);  <  Elements  of  intel- 

lectual Philosophy*  (1852) ;  «The  Hidden  Life* 
(1863). 

WINSLOW,  John.  American  soldier:  b 
Pl>Tnouth,  Mass  27  May  1702;  d.  Hingham. 
Mass.,  17  April  1774.  In  1740  he  was  appointed 
by  the  council  captain  of  a  company  recruited 
in  Boston  for  the  expedition  against  Cartagena 
(q.v.) ;  and  in  June  1754  sailed  in  the  prnvinrial 
ship  Massachusetts  to  build  a  fort  on  the  Ken- 

nebec. This  he  !)egan  on  a  point  half  a  naU 
below  the  Teconick  Falls,  where  it  was  finished 
by  William  Lithgow  in  the  next  year  With 
Scott  he  was  a  commander  of  the  IJROO  troop) 

sent  by  New  England  in  1755  to  rcmo\-e  the 
French  from  the  m)sts  established  on  the  fiar 
of  Fundy.  The  French  forts  at  Beausejoar 
and  Gaspereau  were  taken,  and  on  11  Auguti 
Winslow.  then  with  rank  of  lieu  tenant -colonel 
and  in  command  at  Mines,  was  instructed  to 
remove  the  Acadians  in  his  vicinity,  a  task 
which  he  described  to  the  French  inhabitants  as 

•very  disagreealde.*  He  strictly  followed  hi* 
orders,  however,  as  •it  is  not  my  business  to 
animadvert.*  In  1756  he  was  appointed  to  con- 
mand  the  campaign  on  l^e  (Thamplain,  hold- 

ing now  the  grade  of  major-general,  and  wa« 
stationed  at  Fort  William  Henry.  He  led  an- 

other expedition  to  the  Kennefiec  in  175^59. 
and  sul»sequently  was  chief  justice  of  the  Coon 
of  Common  Pleas  for  Pl>'motith  County  ami  a 
member  of  the  legislature  and  the  council  He 
was  associated  with  Samuel  Adams  in  the 
preparation  of  documents  regarding  the  Stamp 
Act   troubles. 

WINSLOW.  John  Ancnim.  Americas 
naval  olTicer:  K  VVilmington,  N.  C,  19  Nov 
181 1 ;  d.  Boston.  Mass..  29  Sept  187J.  He  was 
appointed  midshipman  in  the  navy  in  1827,  was 
Sromoted  lieutenant  in  18J9.  and  served  in  the 
fexican  War.  participating  in  the  expeditions 

against    Tabasco,    Taminco   and    TuspwL    He 
was  made  commander  in  1855,  in  1861  ioiiie<i 
the  Mississippi  flotilla,  and  in  1862  was  con- 
missiuned  captain.     In  1863-64  he  was  in  cos- 
mand  of  the  steamer  Kcarsarge,  assigned  lotbc 

special  duty  of  pursuing  the  Confederate  |n* 
vateir  Alabama.     On   14  June   18M  he  fovxJ 
the     Alabama    off     Clierbourg,     France,    and 
blockaded  her   in    that   harhor   until    19  Jane. 
^  hen  Captain  Si'mmes  notified  Winslow  of  bi* 
intention    to    fight.      The    Ketursargr   stctfM«l 
seven  miles  out   from  shore  in  order  to  be  oa 
neutral   waters,   and   then   turned   to  oicet  tbe 
privateer.     The  Alabama  fired   the   first  fhof. 
and  the  kittle  continued  for  an  hour  and  a  Wi 
the   vessels  fighting  in  circles,   wUch  bro«k( 
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them  constantly  closer  until  the  distance  be- 
tween them  was  but  600  yards.  The  Alabama 

then  began  to  sink  and  raised  the  white  flag. 
Winslow  numbered  but  three  killed  and  wounded 
out  of  his  crew  of  163  officers  and  men,  and 
took  65  prisoners.  It  was  the  most  important 
sea  fight  of  the  war  between  two  ships,  and 
Captain  Winslow  received  a  vote  of  thanks  from 
Congress,  and  was  promoted  commodore,  his 
commission  dating  from  the  hour  of  his  vic- 

tory. He  was  in  command  of  the  Gulf  squad- 
ron in  1866-67,  was  promoted  rear-admiral  in 

1870,  and  was  commander-in-chief  of  the  Pacific 
squadron  in  1870-72.  Consult  Ellicott,  ̂ The 
Life  of  John  Ancrum  Winslow*  (New  York 
1902). 

WINSLOW,  Josiah,  American  colonial 
governor,  son  of  Edward  Winslow  (q.v.)  : 
b.  Marshfield,  Mass.,  1629;  d.  there,  18  Dec. 
1680.  From  the  command  of  the  Marshfield 
military  company  in  1652  he  rose  to  the  rank 
of  major  and  commander-in-chief  of  the  forces 
of  the  Plymouth  colony  in  1658.  He  was  chosen 
deputy  to  the  general  court  in  1653,  and  was 
one  of  the  commissioners  of  the  united  colonies 
from  1658  to  1672.  He  was  assistant  governor 
of  the  Plymouth  colony  for  several  years  prior 
to  1673.  and  from  that  date  till  his  death  was 
its  governor,  the  first  native-born  governor  in 
New  England.  During  King  Philip's  War  he 
was  ex  officio,  and,  according  to  rank,  general- 
in-chief  of  the  entire  army  of  the  united 
colonies.  He  wrote  a  poem  commemorative 
of  Governor  Bradford,  which  may  be  found  in 

Morton's   ^New  England  Memorial*    (1669). 
WINSLOW,  Miron,  American  missionary: 

b.  Williston,  Vt.,  11  Dec.  1789;  d.  Cape  of 
Good  Hope,  Africa,  22  Oct.  1864.  He  was 
graduated  from  Middlebury  College,  Vermont,  in 
1815,  and  from  Andover  Theological  Seminary 
in  1818.  He  went  as  a  missionary  of  the 
American  Board  to  Ceylon  1819,  and  continued 
in  the  mission  field  for  44  years.  He  founded 
the  Madras  mission  1836;  was  president  of  the 
native  college  at  Madras  1840;  translated  the 
Bible  into  Tamil  1835,  and  published  *A  Tamil 
and  English  Dictionary^  (1862),  a  great  work, 
containing  over  67,000  Tamil  words,  the  most 
complete  of  its  time. 
WINSLOW,  William  Copley,  American 

Egyptologist,  son  of  Hubbard  Winslow  (q.v.)  : 
b.  Boston,  Mass.,  13  Jan.  1840.  He  was  gradu- 

ated from  Hamilton  College,  Clinton,  N.  Y.,  in 
1862,  and  from  the  General  Theological  Sem- 

inary, New  York,  in  1865.  He  took  orders  in 
the  Episcopal  Church,  was  rector  of  Saint 

Luke's  Church,  Lee,  Mass.,  1867-70,  and  in 
1883  became  secretary  of  the  Free  Church  Asso- 

ciation in  the  Episcopal  Church,  He  was  assist- 
ant editor  of  the  New  York  World  1862-63,  and 

of  the  Christian  Times  1864-^5.  He  founded 
the  American  branch  of  the  Egypt  Exploration 
Fund  in  1883,  and  served  until  1903  in  some 
official  capacity.  He  has  written  ̂ Israel  in 
Eg>'pt>  (1883);  <The  Store  City  of  Pithom> 
(1885)  ;  <A  Greek  City  in  Egypt>  (1887)  ;  <The 
Egyptian  Collection  in  Boston*  (1890);  <The 
Pilgrim  Fathers  in  Holland*  (1891);  <Gover- 
nor  Edward  Winslow,*   etc. 
WINSLOW,  Me.,  town  in  Kennebec  County, 

at  the  confluence  of  the  Kennebec  and  Sebasti- 
cook  rivers,  18  miles  north  of  Augusta,  on  the 
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Maine  Central  Railroad.  The  Block  House, 
built  in  1754,  is  still  in  excellent  condition. 
There  is  a  high  school.  Manufactures  include 
woodwork  and  paper.  The  town  was  incorpo- 

rated in  1771.    Pop.  about  2,709. 

WINSOR,  win'zdr,  Justin,  American  his- torian and  librarian:  b.  Boston,  Mass.,  2  Jan. 
1831;  d.  Cambridge,  22  Oct.  1897.  He  was 
educated  at  Harvard,  and  subsequently  studied 
at  Paris  and  Heidelberg.  He  was  superintend- 

ent of  the  Boston  Public  Library  1868-77,  and 
librarian  of  Harvard  1877-97.  He  published 
<History  of  the  Town  of  Duxbury>  (184Q)  ; 
^Bibliography  of  Original  Quartos  and  FoHos 
of  Shakespeare*  (1876);  *  Reader's  Handbook 
of  the  American  Revolution*  (1880) ;  *  Me- 

morial History  of  Boston*  (edited  1880-82); 
^Narrative  and  Critical  History  of  America* 
(edited  8  vols.,  1884-89),  his  most  scholarly 
achievement;  ^Christopher  Columbus*  (1891); 
^From  Car  tier  to  Frontenac*  (1894)  ;  ̂ Thc 
Mississippi  Basin:  The  Struggle  in  America 
between  England  and  France*  (1895).  He 
ranked  as  the  highest  authority  on  the  early 
history  of  North  America. 

WINSTED,  Conn.,  city,  one  of  the  county- 
seats  of  Litchfield  County,  on  the  Mad  and 
Still  rivers,  and  on  the  Central  New  England 
and  the  New  York,  New  Haven  and  Hartford 
railroads,  about  26  miles  northwest  of  Hart- 

ford. It  is  in  an  agricultural  region,  and  is  the 
commercial  and  industrial  centre  for  quite  an 
extent  of  country.  The  Mad  River  furnishes 
considera-ljle  water  power,  which  is  utilized  for 
manufactories  for  cutlery,  clocks,  sheet  brass, 
brass  novelties,  bolts,  chain  hoists,  spool  silk, 

edge  tools,  pins,  hosiery  and  undertakers'  sup- plies. The  town  of  Winchester,  in  which  is 
the  city  of  Winsted,  had,  in  1914  (government 
census),  147  manufacturing  establishments, 
capitaHzed  at  $4,233,578,  and  employing  3,16^ 
wage-earners.  The  value  of  the  annual  prod- 

ucts was  $4,131,327.  From  1914  to  1919  the 
manufacturing  industries  have  increased;  the 
number  of  employees  is  now  about  4,000. 
The  educationaF  institutions  are  Gilbert  (high) 
school.  Saint  Margaret  of  Cortona  Academy, 
public  and  parish  schools  and  the  Memorial 
and  Gilbert  Scfcool  libraries.  Located  in  Win- 

sted are  the  Litchfield  County  Hospital  of 
Winchester,  and  the  William  L.  Gilbert  Home 
for  Indigent  Children.  There  are  four  banks, 
which  in  1918  had  deposits  amounting  to 
$4,537,534..  Winsted  receives  considerable  water 
power  from  Highland  Lake,  a  body  of  water 
on  the  western  side  of  the  city;  and  the  water 
supply  comes  from  Crystal  Lake.  The  place 
was  settled  in  1756.  The  town  of  Winchester 
war  founded  in  1771.  Winsted  was  incor- 

porated as  a  borough  in  1858,  and  town  and 
borough  governments  were  consolidated  in 
1915.  The  town  government  is  vested  in  a 
commission  of  five  selectmen.  Pop.  about 

9,000. 
WINSTON,  John  Anthony,  American 

politician :  b.  Madison  County,  Ala.,  4  Sept 
1812;  d.  Mobile,  Ala.,  21  Dec.  1871.  He  was 
educated  at  Lagrange  College,  Alabama,  and  at 
the  University  of  Nashville,  Tennessee,  and 
subsequently  engaged  as  a  cotton  planter  and 
commission  merchant.  He  was  elected  to  the 
State  assembly  in  183SMO  and  in  1842;  to  the 
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State  smatc  in  1843,  serving  until  1852.  and 
was  president  of  that  liodv  in  1845—48.  At  the 
Baltimore  convention  of  1848  he  was  the 
recognized  leader  of  the  Alabama  Democracy, 
and  in  1853-56  was  Rovemor  of  his  State.  He 
was  the  first  nativc-l)orn  governor  of  Alabama, 
and  by  his  refusal  to  sign  certain  bills  for 
aiding  railroad  companies  by  State  loans  he 
gained  the  title  of  the  "veto  governor.*  His 
course  was  sanctioned,  however,  by  the  people, 
as  he  was  re-elected  in  1855,  and  his  measures 
were  sustained  by  the  legislature  in  the  fol- 

lowing session.  He  was  a  delegate  to  the 
Charleston  convention  of  1860  and  opposed 
secession,  but  later  became  a  colonel  in  the 
Confederate  army.  He  commanded  a  brigade 
in  the  Peninsular  campaign,  and  was  con- 

spicuous for  gallantr>'  at  Seven  Pines,  but  his 
health  compelled  His  retirement  from  the  army 
soon  afterward,  artd  he  took  no  further  active 
part  in  the  war.  He  was  a  member  of  the 
State  constitutional  convention  in  1865,  and  in 
1866  was  elected  to  the  United  States  Senate, 
but  was  refused  admission. 

WINSTON,  N.  C    See  Winston-Salem. 

WINSTON-SALEM,    N.    C,    twin    city, 
county-seat   of   Forsyth  County,  on   the   Nor- 

folk and  Western  and  the  Southern  railroads, 
115  miles  north  of  Raleigh  and  28  miles  west 
of  Greensboro.     Winston  and  Salem  have  in- 

dependent municipalities,  but  as  they  are  one 
commercially  and  industrially,  they  are  usually 
called  Winston-Salem.     The  city  is   the  com- 

mercial centre  of  a  fertile  agricultural  region, 
especially  noted  for  its  tobacco.    It  is  a  manu- 

facturing   city    of    importance;    the    tobacco 
manufacture  is  the  leading  industry;  there  arc 
large  tobacco  warehouses,  and  plug  and   leaf 
tobacco  factories,  representing  about  $2,000,000 
capital  invested;  other  industrial  establishments 
include    chemical    works    (the    largest    in    the 
South),  roller  mills,  cotton  mills,  knitting  mills, 

a  box   factor^',  machine   shops  and   foundries. The  business  is  mostly  concentrated  in  Winston, 
while  Salem  is  mainly  residential.    The  streets 
are  broad  and  well  paved,  and  there  is  a  large 
park;  the  city  has  an  electric  railway  and  two 
systems  of  waterworks,  one  under  the  owner- 

ship of  the  municipal  government  of  Winston. 
Of  the  public  buihiings  the  courthouse  in  the 
central  square  of  Winston  and  the  city  hall  and 
armory  are   the  most   notable;    in    1904   plans 
were  laid  out  and  soon  work  was  liegun  on  the 
erection  of  a  United  States  government  Iniild- 
ing.     There  is  an  excellent  pul>lic  school  sys- 

tem,   including    a    graded    school    for    colored 
children;  and  the  city  is  also  the  seat  of  the 
Salem  Academy  and  C  ollege ;  a  Moravian  school 
for  young  women,  founded  in  1802;  the  Salem 
Boys*  School   (Moravian),  and  the  Slater  In- 

dustrial   and    Normal    School,   a   non-sectarian 
institution    for   the   colored    race.     Salem   was 

founded  in  1766  by  Moravians  as  a  church  com- 
munity.     For    a    number    of    years    the    town 

was  governed  by  the  church  in  affairs  secular 
as   well    as    religious.      The    Moravian    bishop, 
Count   Zinzeiidorf    (q.v),   made   the   plans   for 
the  city  and  for  the  government  which  existed 
during    the    fir>t    \ears.      The    government    of 
Salem   is   now   administered   under   the   revised 
charter   of    1S*M  ;    the   u'overnmeiit   of   Winston 
under   the  charter  of    IS*)");   in   btith  cases   the 

mayor    is    elected    every    two    years.      Pop 
Winston  17,167;  pop.  Salem  SJSJ3. 

WINT,  Peter  De.  See  Dc  Wikt.  Pethl 
WINTCHBV8KY,  Morris  (nom  de  plmmr 

of  L.  Benedict),  Yiddish  poet:  b.  Government 
of  Kovno,  Russia,  1856.  He  received  a  good 
education,  and  his  verse  first  appeared  in  the 
periodical  Ha-Magid  in  1873.  He  was  con- 

nected with  Socialistic  propaganda  work  in  Lon- 
don in  1879^1906;  and  in  190^14  he  edited 

Die  Zukunft,  a  Socialistic  periodical  publiUied 
in  Yiddish,  in  New  York.  ̂   He  ranks  among  the 
leading  Yiddish  poets  and  is  known  also  for  his 
satirical  and  philosophical  sketches.  In  English 
he  is  author  of  ̂ Stories  of  the  Struggle* 

(1908). WINTER,  Sir  James  Spearman.  Canadian 
statesman:  b.  Lamaline,  Placentia  Bay.  New- 

foundland. 1  Jan.  1845;  d.  Toronto.  6  Oct.  1911. 
He  was  called  to  the  bar  in  1867  and  was 
notalilv  successful  in  his  profession.  He 
served  in  the  Newfoundland  House  of  Assem- 

bly in  I874-S9,  was  its  Speaker  in  1877-78, 
Solicitor-General  in  1882--85,  and  Attorney- 
General  in  1885-89.  He  was  a  judge  of  toe 
Supreme  Court  of  Newfoundland  in  ld93-96: 
and  in  1897-1900  he  was  Premier.  He  repre- 

sented Newfoundland  at  the  Washington  Fish- 
eries Conference  in  1887-88;  and  in  1890  and 

18^^  he  was  a  delegate  to  the  London  confer- 
ences in  regard  to  the  French  Treaties  ques- 
tion. He  was  also  a  member  of  the  Anglo- 

American  International  Conferences  at  Quebec 
and  at  Washington  in  1898. 

WINTER,  John  Stranfe.    See  STAsnfAm 
Henrietta. 

WINTER,  William,  American  author  and 
dramatic  critic:  b.  Gloucester,  Mass.,   15  JvSy 
1836;  d.  30  Tune  1917.   He  was  graduated  froa 
the  Harvard  Law  School  in  18:>/  was  admitted 
to  the  Suffolk  County  bar,  but  never  practised, 
preferring  to  devote  his  time  to  literature    He 
published  in  1854  a  book  of  verse,  *The  Cbo- 
vent,  and  Other  Poems* ;  and  was  for  a  tiflK 
a  successful  lyceum  lecturer.    From  1860  he  wu 
a  contributor  to  the  Saturday  Press  and  other 
New  York  periodicals;   for  several  years  wu 
assistant  editor  of  the  Albion;  and  in  1865  be- 

came  dramatic    reviewer    for   the    New   York 
Tribune  for  which  he  continued  to  write  antl 
1909.    He  was  at  one  time  also  managing  editor 
of  the  New  York  IVeekly  Review;  and  he  has 
t>een  a  frequent  contributor  to  leading  nap- 
zines  and  re\'iews.    In  addition  to  his  criticisn. 
he    became   known    also    for   his    hiographiail 
studies,  and  his  sketches  of  travel  abroad  and 
historic   foreign  localities.     His  prose  stjrie  is 
one  of  considerable  distinction,  and  his  vent 
is  finished  in  character.    He  wrote  further  *TV 
Queen's   Domain,  and   Other  Poems^    (1856): 
'Mv  Witness*    (185HV  poems;     ̂ Thistledovi' 
(1878).    poems;     < Poems,*     complete    edim 
(1881);     <The    Jeffcrsons>     (1881);    'Es^ 
Rambles*     (18M):     <Henry    Irvins*     (1»S); 
<  Stage  Life  of  Mar>' Anderson >  (188$;  ̂ StakOr 
pearc's     Ennland*     (1888-1910JL    cfaaplen   of 
travel  and  historical  study;   *Tlie  Wandeim* 
(1^<S<^'^2) :  M;rav  l>avs  and  Ciold*  (188^1911). 
and   'Old  Shrines  and  Ivv*    (1892),  cmvs  oa 
I  nglan<l:   < Shadows  of  the  Stage>   (iMw): 
<Thi-  Life  and  Art  of   Kdwin  Booth'   (IM). 
;ind    'The   Life  and  Art  of  Joseph  JcffEfSOB* 
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(1894);  <A  Wreath  of  LaureP  (1898);  <The 
Theatre  and  the  Public*  (1905);  <Over  the 
Border>  (1911);  <Vagrant  Memories*  (1915). 
He  also  edited  (1881)  the  works  of  Fitz-James 
O'Brien  (qv.),  and  ̂ The  Shakespearean  and 
Miscellaneous  Plays  of  Edwin  Booth*    (1899). 

WINTER,  one  of  the  f9ur  seasons,  the 
coldest  of  the  year.  Astronomically  considered, 
winter  begins  in  northern  latitudes  when  the 
sun  enters  the  sign  of  Capricorn,  or  at  the 
solstice  about  21  December,  and  ends  at  the 
equinox  in  March;  but  in  its  ordinary  sense 
it  is  taken  to  include  the  months  of  December, 
January  and  February. 
WINTER-BERRY.  Several  members  of 

the  genus  Hex,  of  the  holly  family,  are  known 
by  this  name,  including  the  inkberry  (q.v.). 
They  are  all  native  to  eastern  North  America, 
but  the  species  commonly  indicated  by  the  name 
is  the  black  alder  (/.  verticillata),  and  abore- 
scent  shrub,  common  in  swampy  places  and 
along  the  banks  of  streams,  often  overhanging 
the  water.  The  acute,  oval  leaves  turn  black  in 
autumn,  and  the  axillary  cymes  of  tiny  polyga- 
modicecious,  whitish  flowers,  are  succeeded  by 
brilliant  scarlet  berries,  that  are  as  large  as  a 
pea,  and  are  so  crowded  on  the  bare  branches  as 
to  appear  verticillate.  They  remain  on  the  shrub 
all  winter,  and  twigs  are  often  sold  by  city 
florists  for  winter  decoration.  The  bark  of  the 

winter-berry  is  tonic  and  astringent,  and  in 
infusion  has  been  employed  as  a  lotion  for 
dressing  ulcers.  The  smooth  winter-berry  (/. 
UnHgata)  is  a  handsome  shrub  at  all  seasons 
and  is  similar  to  the  black  alder,  but  has  larger 
stalked  drupes,  of  a  more  orange  tint,  less 
crowded,  and  ripening  earlier. 

WINTER-CHERRY,  a  solanaceous  herb 
(Physalis  alkeketigi)  of  the  south  of  Europe, 
cultivated  for  its  ornamental  fruit.  It  is  a 
downy  perennial,  with  semi-decumbent  stems 
and  broad  deltoid  leaves.  The  axillary,  sohtaiy 
flowers  have  campanulate  five-lobed  whitish 
corollas.  The  calyces  are  also  five-toothed  and 
campanulate,  but  in  fruit  become  inflated  so 
that  they  are  like  miniature  membranous  bal- 

loons surrounding  a  pulpy,  globose  cherry-like 
berry,  which  is  edible,  well  flavored  and  acidu- 

lous, serving  chiefly  for  preserves.  These  fruit- 
bladders  are  of  a  bright  scarlet  hue,  and  glow 
far  into  the  winter.  They  will  even  keep  their 
color  for  some  time  when  cut.  The  plants  are 
also  known  as  alkekengi,  bladder-herb,  straw- 

berry-tomato, etc.  The  Japanese  winter-cherry 
(Physalis  francheti)  is  very  similar,  but  larger, 
having  branches  perhaps  two  feet  high,  with 
vigorous,  soft,  green  f oHage.  They  are  pro- 
tusely  hung  with  bright  orange-colored  trans- 

lucent lanterns,  three  inches  in  diameter. 
WINTER  CRESS.    See  Cress. 

WINTER  FLOUNDER.     See  Flounder. 

WINTER  WREN.    See  Wren. 

WINTERGREEN,  a  name  applied  to  sev- 
eral ericaceous  plants  which  retain  their  foliage 

over  winter.  In  eastern  North  America,  the 
aromatic  little  Gaultheria  procumbens  (see 
Gaultheria)  is  generally  the  plant  referred  to 
by  this  name.  It  is  a  low  shrub,  barely  six 
inches  high,  found  in  rocky  woods,  with  creep- 

ing stems,  half  hidden,  from  which  arise  erect, 
reddish  branches,  bearing  ovate  glossy  leathery 

leaves.  These  are  serrate  with  bristly  tipped 
teeth  and  are  gathered  in  a  tuft  at  the  top  of 
the  slender  stalk,  the  fleshy,  white  or  pinkish, 
urn-shaped  flowers  nodding  underneath.  The 
fruits  are  bright  scarlet,  mealy,  and.  spicy  in 
flavor;  and  are  really  enlarged  fleshy  calyces 
which  have  enclosed  the  seed-capsules  and  as- 

sumed the  form  of  a  berry.  They  are  some- 
times called  checker-berries,  and  remain 

throughout  the  winter.  The  whole  plant  is 
aromatic  in  taste,  and  is  frequentl}^  eaten,  foli- 

age, berries  and  all.  The  spiciness  is  due  to  the 
volatile  oil  of  Gaultheria  (q.v.)  which  is  a 
stimulant,  astringent  and  diuretic  drug,  but  is 
chiefly  used  for  flavoring,  confectionery  or 
pharmaceutical  preparations.  It  is  a  commer- 

cial product  distilled  from  the  wintergreen 
where  it  is  plentiful,  or  from  the  sweet-birch 
(Betula  lenta).  The  variou[||^iembers  of  the 
genus  Pyrola  are  called  •'^BtSgreen,  such  as the  round-leaved  winterg^Bi,  Vcommon  plant 
with  a  few  orbicular  ori^ra>,  long-petioled, coriaceous  leaves.  The  flowere  arefsomewhat 
like  those  of  the  lily  of  the  valley,  and  are 
fragrant.  The  spotted  wintergreen  (Chima- 
phila  maculata)  is  another  plant  foimd  in  shady 
woods.  It  has  a  decumbent  stem,  sending  up 
slender  branches,  which  bear  a  few  lanceolate 
leaves  mottled  with  white,  and  several  white 
flowers,  tinged  with  purple.  Still  another 
wintergreen  is  the  chickweed-wintergreen 
(Trientalis  americana)  a  spring  blooming  herb, 
with  a  dainty  white,  starry  blossom,  poised 
above  a  whorl  of  foliage  like  tiny  peach  leaves. 

^yINTERHALTER,  vin'ter-hal-ter,  Franz, Xavier,  German  painter:  b.  Menzenschwand, 

near  Saint  Blasien.  20  April  1806;  d.  Frankfort- 
on-the-Main,  8  July  1873.  He  was  educated  at 
the  academies  of  Munich  and  Carlsruhe,  and 
also  studied  a  while  in  Italy.  In  1834  he  estab- 

lished himself  in  Paris,  where  he  obtained  the 
patronage  of  Louis  Philippe,  and  of  many  per- 

sons of  note.  In  like  manner  he  was  liberally 
patronized  by  the  English  court  His  produc- 

tions were  principally  portraits  with  a  few 
fancy  pieces  and  pictures  of  genre.  In  France 
he  painted  portraits  of  Louis  Philippe  and  his 
queen,  of  all  the  members  of  the  Orleans 
family,  of  Napoleon  III  and  his  empress, 
and  of  the  prince  imperial.  He  was  the 
favorite  court  painter  in  England  during  the 
life  of  the  prince  consort  and  executed  por- 

traits of  the  Duke  of  *  Wellington,  Sir  Rob- ert Peel,  and  other  distinguished  persons  for 
the  queen.  His  fancy  pictures  have  lihle  other 
merit  than  as  elegantly  composed  figure  pieces. 
He  finished  carefully,  and  imparted  a  pleasing 
and  well-bred  expression  to  his  faces,  with  little 
or  no  character. 

WINTER'S  BARK,  the  cortex  of  an  ever- 
green magnoliaceous  shrub  (Dritnys  winteri) 

of  the  mountains  of  South  America.  In  com- 
merce this  bark  is  quilled  or  curved,  gray  out- 

side, brown  internally.  It  has  a  peculiar  aro- 
matic odor,  a  very  pungent  and  astringent  taste, 

and  serves  as  a  tonic,  stimulant  and  anti-scor- 
butic drug.  Paratudo  bark  is  a  variety  of 

winter's  bark.  There  are  many  substitutes  for 
the  drug,  and  much  of  the  winter's  bark  of  com- merce IS  obtained  from  the  West  Indian  Ct>i- 
namodendron  corticosum  and  Canella  alba. 

WINTER'S  TALE,  The.  'The  Winter's 
Tale,>   by  William  Shakespeare,  was  probably 
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cumposcd,  and  certainly  performed,  in  1611;  is 
iir^^t  known  to  have*  l^'cn  pulili>liod  in  the  First 
Folii)  of  \(^2^;  and  \>\  all  evidence  l»elonns, 

with  't.  yml»eline'  and  *Thc  Tempest,'  to 
Shakespeare's  latest  work.  In  closely  packed and  elliptical  lanKuaKe,  and  in  verse  which  tends 
to  break  down  into  prose  under  the  strain  of 
its  matter,  each  play  of  this  Rroup  exhibits 
various  and  contrasting,  even  incongruous, 
materials,  loosely  linked  together  to  produce 
from  an  unhappy  and  unpromising  beginning  a 
romantically  happy  close.  From  storm  and 

shipwreck  and  exile,  from  slander  upon  women's virtue,  from  tyrannical  usurpation,  lust,  and 
rage,  from  foul-mouthed  charges  and  unmotived 
and  almost  pathological  jealousies  and  con- 

spiracies, from  the  death  or  exposure  of 
children,  such  ̂ dramatic  romances*  move  on 
through  idyllic  Jg^c-.scenes  and  lucky  voyages 
to  the  happy  nVBLf'e  of  lovers,  the  reconcilia- 

tion of  enemu-ff  am  the  restoration  of  children 
and  of  throinJP  These  closing  works  of 

Shakespciire  wtre'  perhaps  the  outcome  of  a 
golden  sunset  mood --the  mood  which  Dowckrn 
named  "On  the  Height^**;  but  they  are  more 
likely  to  have  l>een  affected  !>y  externals  —  the 

vogue  of  Beaumont  and  Fletcher's  dramatic romances  in  particular,  and  more  generally 
by  the  prevalent  Alexandrianism  of  con- 

temporary taste,  which  preferred  a  staccato  suc- 
cession of  fortuitous  events,  contrasted,  sur- 
prising, picturesque  and  idyllic,  to  any  closely 

Knit  dramatic  structure  or  well-marked  con- 
nection of  action  with  motive,  of  scene  with 

scene  and  of  cause  with  effect. 
Satisfying  this  taste  there  was  present  in 

F!li/alK;than  literature  a  new  ingredient,  the 
Greek  prose  romances,  which  the  Renaissance 
had  made  accessible  in  editions  and  transla- 

tions—  the  */Ktliiopica*  of  Heliodorus,  the 
^Clilophon  and  l-eucip|>e*  of  Achilles  Tatius, 
and  the  ̂ Daphnis  and  Chloe'  of  I^>ngus.  Mat- 

ter from  one  or  more  of  them  had  been  used 

by  Sir  Philip  Sidney  in  his  *  Arcadia*  and  by 
Ko!)ert  Greene  in  several  prose  tales.  From  one 
of  these — 'Pandosto;  The  Triumph  of  Time* 
(1588.  Uj()7,  16(W;  often  afterward  reprinted  as 
^Dorastus  and  Fawnia'),  Shakespeare  in  turn 
took  nearly  the  whole  plot  of  *Thc  Winter's 
Tale.  • 

Tandosto*  is  certainly  compounded  of 
many  simples;  and  nearly  all  come  from  one 
or  another  of  the  Cireek  romances.  Helioilorus 

gives  a  hint  for  Greene's  jealous  king,  and  sup- 
plies outright  his  trial-scene,  oracle,  exposure 

of  child  with  tokens,  finding  of  child,  and 
restoration  of  child  to  a  father  who,  not  know- 

ing her,  is  about  to  condemn  her  to  death ; 
Achilles  Tatius  gives  the  imprisonment  and 
brutal  wooing  of  a  maiden  by  a  would-lK*  lover ; 

Longus  gives  rich  details  of  the  exposed  child's 
rearing  .imong  the  shepherds.  'Pandosto'  is 
a  rechauffe  of  Greek  fiction,  with  all  its 
di\er.sity,   loose  motivation   and    fortuitousness. 

Most  of  the  foregoing  material,  taken  by 
Greene  fmm  the  Greek  romances,  is  in  'The 
Winter's  Tale,  *  The  matters  which  Shakes- 

peare has  <lisrarded  are  all  among  those  which 

Greene  added  the  Queen's  tleatli,  the  King's 
wooing  of  bis  own  dauKhier.  the  King's  ««uicide. 
Shakespeare  •'a\es  Hermione  to  be  restored 
as  a  statue  lonir  to  lite;  and  his  l«eontes  does 
not  woo  Perdita  or  kill  himself.    Such  changes 

bring  the  play  still  nearer  to  the  Greek  ro- 
mance tj-pe;  other  changes,  again,  substitute 

genuine  motive  and  causation  for  the  mere 
coincidences  with  which  Greene  was  content; 
while  still  others  make  it  probable  that  for 
pastoral  material  Shakespeare  went  liehind 
Greene  directly  to  a  Greek  romance,  viz..  Angel 

Day's  English  version  (1587)  of  'Daphnis  and 
C'hloe.*  The  Greek  romances  thus,  both 
mediately  and  immediately,  are  important 
•sources*  of  <The  Winter's  Talc.^  In  fact 
this  play  stands  as  the  t>'pical  rcprescntati\e  of the  Greek  romance  tradition  in  English  drama. 

The  dramatic  stnicture  of  *The  Winter's 
Tale*  is  what  might  l»e  expected  of  such  a  tra- 

dition. Leontes*  jealousy,  for  example,  is  not 
only  without  justification,  Imt  —  unlike  Othel- 

lo's—  without  plausible  motive  or  cause 
Again.  Mween  Act  III  and  Act  IV  the  pby 
breaks  in  two:  in  time  there  is  a  lapse  of  16 
years;  in  place  a  shift  from  Sicilia  to  Bo- 

hemia; in  action  a  complete  transference  of 
interest  to  the  affairs  of  the  younger  genera- 

tion. And  again  at  the  end  the  scene  shifts 

luick  to  Sicilia;  Perdita's  «recognition»  and  her 
l>etrothal  to  Florizel  occur  off-stage  and  are 
only  reported;  while  the  chief  interest  is 
finally  shifted  back  af^in  to  the  reMoration  of 

Hermione.  Sir  Philip  Sidney's  *I3efence  of 
Poesy*  gave  by  anticipation  an  amusing?  cen- 

sure of  the  type;  and  even  the  most  liber^  of 
modern  dramaturgists  —  one  who  is  not  in  the 
least  under  the  spell  of  rules  or  •unities*— is 
severe  upon  these  shifts.  It  is  as  if  Shikr- 
speare  had  set  out  to  exemplify  to  the  full  not 
only  •romantic*  content  but  •romantic"  strtK- 
ture. 

Yet  *The  Winter's  Ta1e>  is  charminR- 
charming  just  so  far  as  it  is  not  a  tvpc  of 
an>ihing,  but  is  mere  Shakespeare.  For.  as 
usual,  Shakespeare  has  transmuted  his  traditioB 
and  has  added  fresh  delights.  His  pastoral  is 

an  idyll  of  the  world's  springtime  —  its  pare 
gold  foiled  just  enough  by  Autolycus's  ropiciy; 
nothing  in  all  the  great  gallery  of  Shakes- 

pearean character  surpasses  in  fimsh  and  rcalitjr 
Autolycus  or  the  loyal  Paulina;  nothing  in  the 
tragedies  is  grander  than  the  grand  cmotioQal 
play  of  the  statue  scene.  What  we  rencmbtr 

of  <The  Winter's  Tale>  is  Pcrdita's  daffodiU 
and  Autolycus'  patter,  Paulina's  plain  spcakiof. 
and  above  all.  Hermione,  every  inch  a  qottn, 
moving  like  some  celestial  luminary  ihromEfc 
all  her  nMe  phases,  from  ascendency,  pasi 
crooked  eclipses,  back  into  the  main  of  tight 

<The  Winter's  Tale>  was  perfomcd  in  1611. 
in  1612-13,  1624  and  1634;  but  when  reviwi 
in  1741,  •it  was  announced  as  not  having  bm 

played  for  nearly  100  years.*  Ilorgaa'i version  of  it,  performed  in  1754.  «» 

superseded  in  1756  by  Garrick's  ( * Florixcl  and 
Perdita  O,  which  continued  to  be  performed  as 
late  as  1796.  Kemhle  revived  the  origiail  al 
Drury  I^ne  in  1802,  playing  Leontes  lo  Un 
Siddons's  Hermione:  and  Charles  Keene  pvc 
it  in  1856  as  a  Greek  play.  Among  celebrated 
Hermiones  have  been  Helen  Faucit  (1847): 
Mary  Anderson  (1887),  who  played  the  doabk 
role  of  Hermione  and  Perdita;  and  Ellco  TcnT 

b'or  the  less  familiar  views  offered  abcn* 
consult  Thorndike.  Ash]e\-  H.,  '"The  Inflocflcc of    Beaumont   and   Fletcher  on 
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(New  York  1901) ;  Baker,  George  Pierce,  <The 
Development  of  Shakespeare  as  a  Dramatist* 
(New  York  1907)  ;  Wolff,  Samuel  Lee,  \The 
Greek  Romances  in  Elizabethan  Prose  Fiction* 
(New  York  1912)  ;  Matthews,  Brander,  <Shake- 
spere  as  a  Playwright*  (New  York  1913). Samuel  Lee  Wolff. 

WINTERSET,  Iowa,  city  and  county-seat 
of  Madison  County,  on  the  Chicago,  Rock  Is- 

land and  Pacific  Railroad,  about  45  miles  south- 
west of  Des  Moines.  It  is  in  an  agricultural 

region  in  which  the  chief  products  are  wheat, 
com  and  hay.  In  the  vicinity  are  large  stone 
quarries.  It  has  Hour  mill,  creameries,  machine 
shop  and  coal  and  stock  yards.  It  has  an  ex- 

tensive trade  in  farm  and  dairy  products. 
There  are  several  churches,  public  and  private 
schools  and  a  public  library,  founded  in  1891, 
Pop.  2,818. 

WINTERTHUR,  Switzerland,  town  in  the 
canton  of  Zurich,  on  the  Eulach,  1/  miles  north- 

east of  Ziirich.  It  has  a  fine  town-house,  a 
number  of  fine  churches,  a  gymnasium,  and  a 
museum  of  natural  history.  Its  situation  among 
hillSj  many  of  which  are  clothed  with  vines,  is 
specially  pleasant.  Cotton-spinning,  cotton- 
printing,  dyeing  and  the  manufacture  of  ma- 

chinery are  actively  carried  on.  Pop.  about 
25,333. 

WINTHER.  vin'ter,  Rasmui  Villads 
Christian  Ferdinand,  Danish  poet:  b.  Fens- 
mark,  Zealand,  Denmark,  29  July  1796;  d.  Paris, 
30  Dec.  1876.  He  was  educated  at  the  University 
of  Copenhagen,  and  became  immediately  popu- 

lar on  the  appearance  in  1828  of  his  first  vol- 
ume of  poems.  He  was  one  of  the  truest 

interpreters  of  the  Danish  national  character. 
Some  of  his  numerous  publications  are  <Sang 
og  Sagn*  (*Song  and  Legend,^  1841)  ;  <Lyriske 
Digte>  (< Lyrical  Poems, >  1849);  <Nye  Digte> 
(<NewPoems,>  1850);  <Hjortens  Flugt>  (<The 
Flight  of  the  Hart,^  1856),  a  lyric  romance 
of  the  Danish  Middle  Ages,  his  greatest  work. 

WINTHROP,  Beekman,  American  gov- 
ernment official:  b.  Orange,  N.  J.,  18  Sept, 

1874.  He  was  graduated  at  Harvard  University 
in  1897  and  took  the  degree  of  LL.D.  there  in 
1900.  He  was  admitted  to  the  bar  in  1899. 
In  1900  he  went  to  the  Philippine  Islands  as 
private  secretary  to  the  governor,  William  H. 
Taft,  whom  he  later  served  as  assistant  execu- 

tive secretary  and  as  acting  executive  secretary; 
and  in  1903-04  he  was  a  judge  of  the  Court 
of  First  Instance.  He  was  governor  of  Porto 
Rico  in  1904-07;  Assistant  Secretary  of  the 
Treasury  in  1907-09 ;  and  Assistant  Secretary  of 
the  Navy  in  1909-13.  He  has  since  been  en- 

gaged in  banking  in  New  York. 

WINTHROP,  wm'thrdp,  Fitz- John,  Amer- ican colonial  governor,  son  of  John  Winthrop 
(1606-76)  (q.v.)  :  b.  Ipswich,  Mass.,  14  March 
1638;  d.  Boston,  Mass.,  27  Nov.  1707.  He 
studied  at  Harvard  and  afterward  in  England, 
where  he  served  in  the  army  of  the  Protectorate 
until  the  Restoration.  Returning  to  Connecti- 

cut in  1663  he  was  elected  to  the  assembly  in 

1671,  served  as  major  in  King  Philip's  War,  and 
in  1686  as  a  member  of  the  council  of  Gover- 

nor Andros.  He  was  a  magistrate  in  1689, 
major-general  commanding  the  expedition 
against  Quebec  in   1690,   Connecticut  agent  at 

London  1693-97,  and  governor  of  Connecticut 
from  1698  till  his  death. 

WINTHROP,  James,  American  jurist,  son 
of  John  Winthrop  (1714-79)  (q.v.):  b.  Cam- 

bridge, Mass.,  1752;  d.  there,  26  Sept.  1821. 
He  was  graduated  from  Harvard  in  1769, 
was  librarian  there  1772-87,  and  for  several 
years  was  chief  justice  of  the  Massachusetts 
Court  of  Common  Pleas,  and  register  of  pro- 

bate. He  published  *An  Attempt  to  Translate 
the  Prophetic  Part  of  the  Apocalypse  into 
Familiar  Language^  (1794) ;  ̂Systematic  Ar- 

rangement of  Prophecies  relating  to  Antichrist' 
(1795),  etc.  His  library  was  bequeathed  to 
Allegheny  College,  Meadville,  Pa. 

WINTHROP,  John,  American  colonial 
governor :  b.  Edwardston,  near  Groton,  Suffolk, 
England  (O.  S.)  12  Jan.  IJ^B^Boston,  Mass. 
(O.  S.)  26  March  1649.  ̂ ^^Hed  at  Trinity 
College,  Cambridge,  was ^^^^V  the  law  and, 
according  to  the  testimoi^l^H^otton  Mather, 
was  commissioned  at  18  a  JtHrce  of  the  peace. 
His  earlier  years  were  spent  on  his  estate  of 
Groton  Manor,  but  his  Puritan  tendencies  and 
the  current  of  his  political  sympathies  pres- 

ently interested  him  in  plans  for  colonization 
in  America.  When  in  1629  a  charter  was  ob- 

tained creating  a  corporation  under  the  name 
of  the  "Governor  and  Company  of  the  Massa- 

chusetts Bay  in  New  England,*  the  piety,  learn- 
ing and  talents  of  Winthrop  led  to  his  election 

as  governor.  Converting  his  hereditary  estate, 
yielding  an  annual  income  of  £600  or  £7Q0, 
into  money,  he  set  sail  in  the  Arabella  from 
Yarmouth  in  the  spring  of  1630,  with  a  com- 

pany of  about  900  persons.  On  the  voyage  he 
composed  a  small  treatise,  entitled  <A  Model  of 
Christian  Charity.>  On  12  June  (O.  S.)  they 
arrived  at  Salem,  Mass.,  and  the  government 
was  immediately  transferred  to  him  by  Endi- 
cott,  who  had  been  the  acting  governor  for 
two  years  by  authority  of  the  London  com- 

pany, before  the  transfer  of  the  charter  to 
New  England.  He  was  re-elected  every  year 
until  1634,  when  his  popularity  had  somewhat 
declined,  partly  on  account  of  his  long  con- 

tinuance in  office.  In  1636,  when  Sir  Henry 
Vane  was  elected  governor,  Winthrop  was 
chosen  deputy  governor,  and  during  this  and 
the  foil  wing  year  occurred  the  celebrated  con- 

troversy in  regard  to  Mrs.  Hutchinson  and  her 
doctrines.  It  this  matter  Vane  and  Winthrop 
were  on  opposite  sides,  and  in  the  election  of 
1637  the  latter  was  chosen  governor  over  Vane. 
The  inhabitants  of  Boston,  however,  were 
friendly  to  Vane  and  Mrs.  Hutchinson,  and 
Winthrop  was  at  first  slighted  by  his  neighbors. 
Subsequently  he  engaged  in  a  controversy  with 
his  defeated  opponent  in  regard  to  the  alien 
law  passed  by  the  general  court.  He  was  re- 

elected every  year  until  1640;  and  in  1642  the 
troubled  state  of  the  colony  induced  the  set- 

tlers to  call  him  again  to  the  head  of  the 
government.  He  was  again  elected  in  1643,  in 
the  two  following  years  was  made  deputy 
governor,  and  in  1646  governor  again,  wnich 
office  he  continued  to  hold  the  remainder  of  his 
life.  In  his  principles  Winthrop  was  opposed 
to  an  unlimited  democracy;  and  when  the  peo- 

ple of  Connecticut  were  forming  a  government, 
he  wrote  them  a  letter  in  which  he  said  that 

"the  best  part  of .  a  community  is  always  the 
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least,  and  of  that  liest  part  the  wiser  part  is 
always  the  lesser.*  But  he  was  attached  to 
civil  liberty,  disinterested,  pure  and  conscien- 

tious. 'It  would  be  erroneous,*  says  Palfrey, 
in  speaking  of  the  Commonwealth  of  Massa- 

chusetts, *to  pretend  that  the  principles  upon 
whidi  it  was  established  were  an  original  con- 

ception of  Winthrop's  mind;  but  undoubtedly 
it  was  his  policy,  more  than  any  other  man's, 
that  organized  into  shape,  animated  with  prac- 

tical vigor,  and  prepared  for  permanency,  those 
primeval  sentiments  and  institutions  that  have 
directed  the  course  of  thought  and  action  in 
New  England  in  later  times.*  Winthrop  kept 
a  journal  containing  an  account  of  the  trans- 

actions in  the  colony  down  to  the  vear  1649. 
The  first  two  l>ooks  were  first  published  in 
1790,  and  the  m^iuscript  of  the  third,  which 
was  for  a  lon^^Hk^st.  was  found  in  1816  in 
the  tower  of  ̂ ^^^Bouth  Church.  The  three 
were  publish^^^^H revised  edition,  entitled 
*The  History^^^M^  England  from  1630  to 
1649*  (with  no^^^  James  Savage,  1825-26). 
Consult  ̂ Collections  of  the  Massachusetts  His- 

torical Society*  (3d  series.  Vols.  IX  and  X) ; 
Earle,  A.  M.,  < Margaret  Winthrop*  (New 
York  1895)  ;  Twitchell,  J.  H.,  <John  Winthrop* 
(in  ̂ Makers  of  America  Series,*  New  York 
1891);  Whitmorc,  <  Notes  on  the  Winthrop 
Family  and  its  English  Connections*  (1864); 
Winthrop,  R.  C,  ̂ Life  and  Letters  of  John 
Winthrop*    (Boston  1864-67). 
WINTHROP,  John,  American  colonial 

go\'ernor,  son  of  Gov.  John  Winthrop,  of  the 
Massachusetts  Bay  Colony:  b.  Groton  Manor, 
Suffolk,  England,  12  Feb.  1606;  d.  Boston, 
Mass.,  5  April  1676.  He  was  educated  at 

Bury  Saint  Edmund's  Grammar  SchooL  at 
Trinity  College,  Dublin,  and  at  the  Inner  Tem- 

ple, London,  where  he  studied  law.  He  ob- 
tained a  commission  in  the  army,  and  served 

with  Buckingham  in  the  expedition  for  the  re- 
lief of  the  Huguenots  near  La  Rochelle,  France, 

in  1627,  went  in  the  following  year  to  Turkey 
as  an  attach^  of  the  British  eml)assy,  traveled 
in  various  countries  of  Europe,  in  1631  joined 
his  father  in  Massachusetts,  where  he  became 

governor's  assistant,  and  in  1633  settled  at  Ips- wich, of  which  he  was  one  of  the  principal 
founders.  Obtaining  a  commission  under  a 
grant  to  the  Earl  of  Warwick,  he  founded 
Say  brook,  at  mouth  of  the  Connecticut  River, 
in  1635,  built  there  a  fort,  and  was  made  titular 
governor.  In  1645  he  removed  his  family  from 
Boston  to  Pequot  Harlx)r,  and  in  the  following 
year  founded  New  London.  After  the  union 
of  Say  brook  with  Connecticut  he  became  a 
magistrate  of  the  increased  colony  (1651),  and 
from  1657  to  the  end  of  his  life  ser\'ed  almost 
continuously  as  its  governor.  He  was  bearer 
to  Charles  II  (1662)  of  a  loyal  address  from 
the  Connecticut  government,  and  received  from 
the  king  a  suitable  charter  for  the  colony. 
Under  an  equally  favora!)le  charter  he  secured 
the  union  of  the  Connecticut  and  New  Haven 
colonies.  He  was  one  of  the  commissioners  of 
the  United  Colonies  of  New  England  in  1675. 
A  student  of  physics  and  chemistry,  through 
his  scientific  attainments  he  became  a  meml>or 

of  the  Royal  Sociiiy,  to  whose  *  Transactions* 
he  was  a  contributor.  Consult  Waters.  T.  F., 
*  Sketch  of  the  I.iu-  of  John  Winthrop,  the 
Younger*    (Cambridge,  Mas^,.   1899). 

WINTHROP.  John,  American  jphyudst, 
great-grandson  of  John  Winthrop  (l3W-16t9) 
(q.v.):  b.  Boston.  19  Dec.  1714;  d.  Cambridge, 
Mass.,  3  May  1779.  He  was  graduated  from 
Harvard  in  1732,  and  from  1738  until  his  death 
was  Hollis  professor  of  mathematics  and 
philosophy  there.  He  was  one  of  the  most  im- 

portant American  scientists  of  the  18th  century 
and  exercised  much  influence  upon  the  scientific 
thought  of  his  contemporaries,  in  particular 
upon  Franklin  and  Count  Rumford  (q.v.).  He 
noted  the  transits  of  Mercury  in  1740  and  \76\. 
going  to  Newfoundland  in  the  latter  year  for 
this  purpose  in  a  vessel  supplied  by  the  Massa> 
chusetts  Pro\'ince.  He  twice  declined  the 
presidency  of  Harvard,  was  for  some  >'cars  a 
judge  of  probate  for  Middlesex  County,  and 

was  a  member  of  the  governor's  council  1773- 
74.  He  was  a  prominent  advocate  of  political 
liberty.  He  published  ̂ Lecture  on  Earth- 

quakes^ (1755),  and  is  sometimes  claimed  as 
the  founder  of  the  science  of  seismok>g>*.  He 
published  <  Answer  to  Mr.  Prince's  Letters  on 
Earthquakes  >  (1756):  < Account  of  Some  Fiery 
Meteors  >  (1755);  *Two  Letters  on  the  Paral- 

lax and  Distance  of  the  Sun  as  deduciblc  from 
the  Transit  of  Venus>  (17W). 
WINTHROP,  Robert  Charlea,  American 

political  leader:  b.  Boston,  Mass.,  12  May  1809; 
d.  there,  16  Nov.  1894.    He  was  graduated  from 
Harvard  in  1828,  studied  law  wiui  Daniel  Web- 

ster, and  was  admitted  to  the  bar  in  1831.    He 
soon  became  active  in  political  life,  allying  him- 

self  with   the  Wliig  party,  and   in    1834  was 
elected  to  the  Massachusetts  legislature,  where 
he   served   five   years,    being   speaker   of    the 
house  for  three  years.     In  1840-50  he  was  a 
member  of  Congress,  and  in  1847-49  speaker  of 
the   House   of   Representatives.     In    1850,  on 

Webster's  resignation   from  the  Senate,  Win- 
throp was  appointed  his  successor  for  the  on- 

expired  term,  but  in  1851  failed  to  secure  elec- 
tion to  the  Senate.    In  1851,  as  Wliig  candidate 

for  governor,  he  received  a  plurality  of  \*oCcs, 
but  the  constitution  at  that  time  required  an 
absolute   majority    for   election;    the   electioa. 
therefore,   went   to  the  legislature,   where  he 
was  defeated.    During  his  term  in  Congress  he 
had  shown  himself  a  conser>'ative,  and,  thoogb 
opposed  to  the  extension  of  slavery,  and  to  the 
Mexican  War,  he  had  no  s>'mpathy  with  die 
extreme  al)olitiomsts,  and  desired  compromise 
between   North  and  South.     His   defeat  was 
due  therefore,  to  a  coalition  between  the  Free- 
Soilers  and  the  Democrats  in  the  Massachusetts 
legislature.    After  the  Whig  party  dissoh'ed,  be 
took  no  prominent  part  in  political  work;  be 
did  not  join  the  Republican  party,  but  occasion- 

ally spoke  in  t>ehalf  of  the  Democrats,  tbongb 
not  actively  affiliated  with  them.    He  nttde  fre- 

quent public  addresses  on  various  "a!^imal  an* 
tii versa ries    and    occasions,    being    the    chkf 
speaker  at  the  laying  of  the  cornerstone  of  ibe 
Washington    Monument   in    1848,   and  on  tbc 
completion    of    the    work    in    1SS5.      He  was 
president  of  the  Massachusetts  Historical  As- 

sociation for  30  years,  and  had  a  leading  jnit 
in  the  organization  and  direction  of  the  Pea- 
body    Kducation    Fund    (q.v.).      He    wrete 
M.ifc  and   Letters  of  John  Wmthrop^    (18^ 
67);     ̂ Wabington.    Bowdoin    and    FrankUn* 
(1876);     'Memoir    of    Henry    Clay*     (IM)). 
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It    Winthrop,    R.    C,    Jr.,    ̂ Memoir   of 
Winthrop>    (Boston   1897). 
:NTHR0P,  Theodore,  American  sol- 
nd  novelist:  b.  New  Haven,  Conn.,  22 
1828;  d.  Big  Bethel,  Va.,  10  June  1861. 
as  graduated  at  Yale  in  1848;  traveled 
ively  in  Central  and  South  America; 
1  law  at  Saint  Louis;  was  admitted  to 
ew  York  bar  in  1855,  and  joined  the, 
ii  New  York  regiment  in  1861.  The 
ic  Monthly  from  June  to  September  of 
:ar  contained  sketches  which  he  had  writ- 
early  war  scenes.  He  was  killed  at  the 
of  an  assaulting  column  of  Northern 
at  Big  Bethel.  He  left  completed 

al  for  five  volumes  of  novels  and  essays; 
Dreeme>  (1861);  < John  Brent >  (1862); 
n  Brothertoft>  (1862);  <The  Canoe  and 
r>  (1862);  and  <Life  in  the  Open  Air 
Dther  Papers  >  (1863).  These  passed 
h  many  editions,  and  were  reprinted  in 
eisure-Hour  Series,*  with  the  addition  of 
jfe  and  Poems,*  edited  by  his  sister, 
Winthrop  Johnson  (New  York  1884). 

It  also  a  memoir  b>r  George  William  Cur- 
efixed  to  the  earlier  editions  of  ̂   Cecil 

ie.> [NTHROP,  Me.,  town  in  Kennebec 
Y,  on  the  Maine  Central  Railroad,  20 
northeast  of  Lewiston  and  10  miles  west 

gusta.  It  has  oil-cloth  factories,  woolen 
agricultural  implement  works,  a  corn  can- 
.nd  a  grist  mill.  There  are  six  churches, 
I  school  and  graded  elementary  schools. 
;  a  State  bank.  The  oil-cloth  industry 
egun  in  Maine,  in  1845,  by  C.  M.  Bailey 
nthrop.    Pop.  about  2,114. 

[NTHROP,  Mass.,  town  in  Suffolk 
y,  on  Massachusetts  Bay  and  on  the  Bos- 
*evere  Beach  and  Lynn  Railroad,  about 
iles  northeast  of  Boston.  It  is  a  popular 
resort  and  a  favorite  residential  section 
>ston.  The  town  was  originally  a  part  of 
I,  then  of  Chelsea  and  later  of  North 
a.  In  1852  it  was  set  off  and  incorpo- 
It  contatns  many  features  of  historic 

•t,  chief  of  which  is  the  Dean  Winthrop 
built  in  1649.  It  has  also  Forts  Heath 
tanks,  the  Winthrop  Shore  Reservation, 
galls  Park,  and  the  Frost  Public  Library. 
12,758. 
[NTHROP  NORMAL  AND  INDUS- 
L    COLLEGE    OF    SOUTH   CARO- 
i,  an  educational  institution  for  white 
1,  founded  at  Rockhill,  S.  C.  in  1886. 
es  normal  and  industrial  training  and  is 
"ted  by  State  appropriations,  but  about 
ilf  of  its  property,  which  is  valued  at 
$1,000,000,  has  come  from  other  sources 

State  funds.  It  admits  girls  of  15  years 
;r.  Tuition  fees  are  low  and  in  case  of 
ty  to  pay  are  dispensed  with,  and  living 
ses  are  reduced  to  a  very  low  figure, 
►mbined  departments  enroll  about  1,300 
Its,  and  its  staff  numbers  about  100.  It 
:ts  a  summer  school.  There  are  18,000 
es  in  the  library.  The  plant  and  grounds 
ilucd  at  $900,000. 

■NTON,  Pa.,  borough  in  Lackawanna 
y,  on  the  Lackawanna  River,  eight  miles 
ast  of  Scr.inton,  on  tliq  Delaware,  Lacka- 

wanna and  Western  and  the  New  York,  Ontario 
and  Western  railroads.  It  is  chiefly  occupied  in 
coal  mining.    Pop.  about  5,280. 

WINTUN  («people,»  «Indians»),  a  group 
of  tribes,  w4iich,  with  the  Patwin  group,  form 
the  Copehan  linguistic  stock  of  North  Ameri- 

can Indians.  The  habitat  of  the  stock  is  north- 
em  California  from  Mount  Shasta,  including 
the  headwaters  of  the  Sacramento  and  the  val- 

ley of  McCloud  River;  thence  southeastward 
along  the  Sacramento  Valley  to  the  mouth  of 
Chico  Creek,  from  which  point  to  its  mouth  the 
Sacramento  forms  the  southeastern  boundary. 
On  the  west  the  Coast  range  intersects  the 
territory  of  the  Copehan  stock,  the  western- 

most limit  of  which  extends  almost  to  the  south 

branch  of  Trinity  River,  about  lat  40**  30'  N. 
From  the  latitude  of  Cape  M|ndocino  the  Coast 
range  forms  the  westen^^^h^ry  as  far  as 

John's  Peak,  whence  it  ̂ ^^^^H  ̂ ^  irregular line  southeastwardly  to  ̂ ^^^V^o  Bay.  The 
tribesmen  live  largely  hy^^^^^  although  va- 

rious roots,  nuts,  berries^^RFinaceous  seeds 
and  clover  blossoms  form  part  of  their  sub- 

sistence. They  are  fond  of  water  and  are  con- 
stant bathers  in  the  streams  that  drain  their 

country.  Salmon  are  caught  with  spears,  in  the 
use  of  which  they  were  exceedingly  expert. 
Their  weapons  were  formerly  bows  and  ar- 

rows, and  slings.  They  were  indifiFercnt  hun- 
ters, but  were  successful  in  ensnaring  deer  in 

traps  of  their  own  construction.  The  popula- 
tion of  the  score  or  more  of  tribes  forming  the 

stock  is  not  known,  only  the  Nomlaki  and  the 
Wailaki  being  officially  recognized.  These  arc 
under  the  Round  Valley  Agency  and  are  small 
in  number. 

WIRE,  Manufacture  of.  At  the  present 
time  all  wire  is  made  by  the  drawing  process, 
and  while  permitting  the  production  of  a  much 
thhmer  wire  than  could  be  obtained  from  the 
rolls,  it  also  gives  a  wire  of  greater  tensile 
strength,  so  much  so  that  the  smaller  the  size 
to  which  the  wire  is  drawn  down,  the  greater 
is  its  ultimate  breaking  strength  per  square 
inch.  The  breaking  strength  of  English  piano 
wire  ranges  from  225  pounds  for  No.  12  music 
wire,  which  is  0.029  inch  in  diameter,  to  650 
pounds  for  No.  22,  which  is  0.052  inch  in  diam- 

eter, indicating  an  ultimate  tensile  strength, 
ranging  from  500,000  to  240,000  pounds  per 
square  inch.  This  wire  shows  a  content  of 
carbon,  0.570  per  cent;  silicon,  0.090  per  cent; 
sulphur,  0.011  per  cent;  phosphorus,  0.018  per 
cent;  and  manganese,  0.425  per  cent. 

In  the  past  all  classes  of  iron  wire  were 
made  entirely  from  wrought  iron  and  required 
very  careful  preparation  of  the  raw  material  to 
insure  toughness  and  high  tensile  strength ;  but, 
with  the  discovery  of  the  Bessemer  and  the 
open  hearth  converting  processes,  and  the  con- 

sequent lowering  of  the  cost  of  production  ac- 
companied by  an  enormous  increase  in  the 

strength  of  the  raw  material,  wrought  iron  was 
quickly  supplanted  by  mild  steel.  The  great 
increase  in  the  strength  of  steel  wire  over  that 
of  wrought  iron  may  be  better  appreciated 
from  the  following  statement  of  facts:  The 
ultimate  tensile  strength  of  the  best  bright, 
hard-drawn  wrought-iron  wire  is  about  70,000 

pounds  to  the  square  inch^vhile  that  of  ordi- nary Bessemer  steel  is  80,000  pounds,  and  that 
of  open-hearth  steel  is  1^,000  pounds  to  the 
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sciiiarc  inch.  In  the  special  j^radcs  of  wire  man- 
lit  actnred  from  hij^h  car!>on.  open-hearth  steel, 
the  values  ranj^e  from  2it),()00  poimds  to  34<),- 
000  poimds  per  square  inch. 

A  description  of  the  process  of  manufacture 
fray  Ik?  heprun  with  the  billets.  The  bulk 
of  the  wire  of  commerce  is  made  from  Besse- 

mer steel  l»illets,  while  opcn-hcarth  billets  arc 
uorkcd  up  into  rods  for  the  manufacture  of 
chain,  for  special  grades  of  wire  and  for  vari- 

ous finished  products  retiuirin^  great  tensile 
strength.  The  reduction  of  the  billets  to  the 
rods  which  are  the  raw  material  of  the  wire- 
drawer  is  done  by  a  rolling-mill  (q.v.).  The 
billets  are  generally  stored  near  the  continuous 
heating  furnaces  located  at  the  upper  end  of 
the  rod  mill.  In  the  larger  plants,  when  the 
mill  is  in  full  op^ation,  four  furnaces  arc  con- 

tinually at  w€)JB^^w  a  fifth  held  in  reserve. 
The  billets.  \^^^^B4  X  4  inches  in  section, 
and  36  tncheJ^^^^Bih,  are  fed  into  the  fur- 

nace transvcrs^^^^R*  t>y  side,  and  are  pushed 
through  the  fuiWK^door  by  a  hydraulic  charg- ing machine.  After  they  have  t»een  heated  to 
the  right  temperature  for  rolling,  they  are 
pushed  out.  one  after  the  other,  through  the 
rear  door  of  the  furnace  on  to  a  conveyor  which 
takes  them  to  the  rod  mill,  where  they  are 
passed  through  the  roughing  rolls.  This  mill 
consists  of  eight  pairs  of  rolls,  and  by  its  opera- 

tion reduces  the  billet  from  its  section  of  4  X  4 
inches  to  a  rod  of  three- fourths  of  an  inch 
snuare  and  of  great  ultimate  tensile  strength. 
Ttie  alternate  pairs  of  rolls  are  provided  with 
different  shaped  grooves  so  as  to  press  the  rods 
into  shapi'S  alternately  s<inare  .ind  oval,  oval 
and  round,  etc.,  thus  working  the  metal  thor- 

oughly and  improving  its  qualities.  In  the 
eighth  pair  of  rolls  the  grooves  arc  one-fourth 
of  an  inch  square,  and  from  them  the  rods  are 
carried  to  the  finishing  mill  where  they  arc 
given  10  more  passes  and  brought  down  to  the 
required  dimensions. 

The  finishing  mill  lies  at  right  angles  to  the 
roughing  mill  with  its  10  pAirs  of  rolls  ar- 

ranged side  by  side.  As  the  rods  issue  from 
one  pair  of  rolls,  they  are  seized  with  a  pair 
of  t<ings  by  workmen  who  bend  them  around 

and  feed  them  into  the  next  pair.  The  rapid  in- 
crease in  length  is  accommodated  by  the  in- 

creased speed  of  the  successive  pairs  of  rolls, 
that  of  the  10th  pair  being  aMut  1,350  feet  per 
minute,  or  about  15  miles  per  hour.  The  en- 

tire operation  of  rolling  down  the  billet  to  a  fin- 
ished rod  one-fourth  inch  square  and  al>out  a 

quarter  of  a  mile  long,  is  accomplished  in  one 
heat.  The  •imallesi  size  of  rod  produced  in  the 
rolling  mill  is  three-sixteenths  of  an  inch  in  di- 
anirter.  .Xs  the  rods  issue  from  the  last  pair  of 
rolN,  their  ends  are  seized  and  attached  to  the 
drum«i  of  the  reels  on  which  they  are  wound 
into  coiN  i»f  convenient  si/e.  and  then  dropped 
upon  a  conveyor,  by  which  they  are  carried  to 
the  win-  mill  In  the  wire  mill,  the  coils  arc 
thoroughly  cleaned  of  scales,  oil  and  dirt  by 
being  placed  in  wooden  tanks  containing  a  weak 
solution  of  '•nlphuric  acid.  They  are  then 
placed  in  linir.  and  then  in  the  bakeries  and 

drietl  thoroML'hlx  I'p  to  thi»;  point  the  product 
is  technically  known  av  •rods,**  and  only  after  it 
has  been  «lrav\n  tc)  a  smaller  diameter,  at  least 
to  one-fifth  of  an  inch,  i^  it  known  under  the 
commercial  designation  of  "wire.** 

The  wire-drawing  machine  consists  of  a 
stout  bench  upon  which  is  mounted  a  castMron 
drum,  around  which  the  wire  is  wound  as  it  i« 
drawn  through  the  dies.  In  drawing,  the  coil 
of  rod  is  placed  on  a  spool  fastened  to  the  floor 
of  the  shop  near  the  end  of  the  l>cnch.  and  the 
end  of  the  wire  having  been  swaged  down,  it 
is  inserted  in  the  larger  end  of  the  hole  in  the 
.die-plate,  passed  through  and  caught  by  the 
tcngs  attached  to  the  drum  which  is  revolved 
until  the  entire  coil  has  been  drawn  down.  The 
die-plate  is  a  heavy  block  of  cast  steel  in  which 
arc  set  several  dies  of  various  sizes,  the  latter 
made  of  the  hardest  chrome  steel.  The  hole  in 
the  die  is  conical,  the  smaller  end  being  the  size 
to  which  the  wire  is  drawn.  In  forming  the 
die  this  opening  is  made  smaller  than  ret^uired 
and  enlarged  to  the  correct  size  by  drivins  a 
suitable  punch  into  it  —  the  compression  tnui 
exerted  increasing  the  hardness  of  the  drawinir 
surface  in  the  die.  The  sockets  in  the  die- 
plate  into  which  the  dies  are  set  are  sligfathr 
conical  and  as  the  dies  wear  to  a  point  at  whicfi 
the  wire  !)ecomes  too  large,  the  dxc^  are  driven 
further  into  the  die-plate,  thus  reducing  'Me 
opening  and  are  again  sized  with  the  punch. 
Once  started  the  speed  of  the  drum  m««»t  be 
constant  or  the  wire  will  !»e  of  uneven  diameter. 
becoming  slightly  smaller  when  the  mill  is 
stopped. 

Drawing  is  by  the  wet  or  dry  process.  The 
latter  is  used  in  drawing  from  So.  6  ( B.W.Ci  ) 
to  No.  18.  the  lubricant  employed  being  talkm 
and  talc.  The  former  is  used  for  the  higher 
iniml>ers,  the  lubricant  being  a  mixture  of  meal 
Hour  and  water.  By  some  wire-drawers  the  ef- 

ficacy of  stale  beer  is  highly  praised.  After 
iK'ing  drawn  thrrmgh  several  successivthr 
smaller  dies  the  wire  becomes  hard  and  has  to 
be  annealed  before  the  process  (an  be  continued 
The  annealing  is  followed  by  pickling.  washiofT 
and  beating  to  free  it  from  scale.  \o.  6  wire 
can  be  drawn  down  to  \o.  II  in  three  passes, 
but  from  No.  14  down  to  No.  22  requires  seven 

passes.  To  reduce  the  rod  one-fifth  of  an  incfc 
in  diameter  to  wire  of  one-twenty-fifth  of  an 
inch  in  diameter  requires  12  drawings  and  three 

annealings.  The  speed  at  w'hich  the  vkirc  is 
drawn  through  the  dies  varies  with  its  siie  and 
the  kind  of  metal  used —  from  12  inches  to  45 
inches  per  sei'ond.  Steel  wire  averages  a 
speed  of  about  800  feet  per  minute;  iron  and 
t>rass,  1,000  feet  per  minute;  and  copper  and 
silver  a!)Out  13X)  feet  per  minute.  For  the 
very  finest  wire  the  dies  arc  of  diamond  or ruby. 

in  drawing  wire  the  centre  or  core  of  ibt 
metal  rod  is  pulled  forward,  the  outer  surface 
lieing  held  back  by  the  friction  of  the  die.  Tbc 
c(  iisequence  is  that  a  series  of  strains  is  set  as 
in  the  wire  which  seriously  affect  its  strcniru 
and  this  condition  is  removed  by  placing  tbc 
coils  in  the  annealing  pots,  where  they  are  ca^^ 
fully  sealed  with  sand  to  exclude  the  air.  and 
are  then  expo.sed  to  a  steady  heat  for  a  period 
of  eight  or  nine  hours.  Of  the  total  finished 
product  taken  out  of  the  annealing  pots,  a  por- 

tion is  ready  for  the  market  without  any  fniiher 
treatment:  a  portion  is  galvanized;  hut  a  coc 
sidcrnble  portion  is  converted  into  wire-dodt 
wire  nails  and  barbed  wire.    See  Nails. 

Not   all   wire   maiutfacture,  however,  b  » 
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VBLE  SHOWING  THE  DIAMETERS  IN  DECIMALS  OP  AN  INCH  OP  THE  "  NUM- 
BERS "  OP  WIRES  IN  CURRENT  COMMERCIAL  GAUGES. 

COMKBBCIAL 

NUMBBBS 

American 
or  Brown 

& 

Sharpe 

Binnin0- 

Stubs' 

Iron  Wire 

Waahborn 
&  Moen, 

American 
Steel  and 
Wire  Co. 

and Roebling 

Iron  Wire 

Trenton 

Iron  Co. 

British 

Imperial 

Stubs* 

Steel  Wire 

Washburn &  Moen. 

American 

Steel  and Wire  Co., 

and Roebling 

Steel  Wire 

American 
Stedand 
wtw  Co., 

Wire 

1000   

0.500 
0.454 
0.425 
0.380 
0.340 

0.300 
0.284 
0.259 

0.238 
0.220 
0.203 
0.180 

0.16.S 
0.148 
0.134 

0.120 
0.109 
0.095 
0.083 
0.072 
0.065 
0.058 
0.049 

0.042 
0.035 

0.032 
0.028 
0.025 
0.022 

0.020 
0.018 
0.016 

0.014 
0.013 
0.012 
0.010 
0.009 
0.008 

0.007 
0.005 
0.004 

0.4900 
0.4615 
0.4305 

0.3938 
0.3625 
0.3310 
0.3065 

0.2830 
0.2625 
0.2437 
0.2253 

0.2070 
0.1920 

0.1770 
0.1620 

0.1483 
0.1350 
0.1205 
0.1055 
0.0915 
0.0800 

0.0720 
0.0625 

0.0540 
0.0475 

0.0410 
0.0348 
0.0317 
0.0286 
0.0258 

0.0230 
0.0204 
0.0181 
0.0173 

0.0162 
0.0150 
0.0140 
0.0132 
0.0128 
0.0118 
0.0104 
0.0095 
0.0090 
0.0085 

0.0080 
0.0075 

0.0070 
0.0066 
0.0062 
0.0060 

0.0058 
0.0055 

0.0052 

0.0050 
0.0048 
0.0046 
0.0044 

0.4S00 

0.4000 
0.3600 
0.3300 
0.3050 

0.2850 
0.2650 

0.2450 
0.2250 

0.2050 
0.1900 
0.1750 
0.1600 
0.1450 
0.1300 
0.1175 

0.1050 
0.0925 

0.0800 

0.0700 
0.0610 
0.0525 

0.0450 
0.0400 
0.0350 
0.0310 
0.0280 
0.0250 
0.0225 
0.0200 

0.0180 
0.0170 
0.0160 
0.0150 
0.0140 
0.0130 

0.0120 
0.0110 
0.0100 
0.0095 
0.0090 

0.0085 
0.0080 
0.0075 

0.0070 

0.5000 
0.4640 

0.4320 
0.4000 
0.3720 

0.3480 
0.3240 

0.3000 
0.2760 

0.2520 
0.2320 

0.2120 
0.1920 

0.1760 
0.1600 
0.1440 

0.1280 
0.1160 
0.1040 
0.0920 
0.0800 

0.0720 
0.0640 
0.0560 

0.0480 

0.0400 
0.0360 

0.0320 
0.0280 
0.0240 
0.0220 

0.0200 
0.0180 
0.0164 
0.0148 

0.0136 
0.0124 

0.0116 0.0108 

0.0100 
0.0092 

0.0084 
0.0076 
0.0068 
0.0060 
0.0052 
0.0048 

0.0044 
0.0040 
0.0036 

0.0032 

0.0028 

0.0024 
0.0020 
d.0016 
0.0012 
0.0010 

0.227 
0.219 

0.212 

0.207 

0.204 
0.201 

0.199 
0.197 
0.194 
0.191 

0.188 
0.185 

0.182 

0.180 0.178 
0.175 

0.172 

0.168 
0.164 
0.161 

0.157 0.155 

0.153 

0.151 
0.148 

0.146 0.143 
0.139 

0.134 

0.127 
0.120 
0.115 

0.112 
0.110 
0.108 
0.106 
0.103 

0.101 0.099 

0.097 
0.095 
0.092 
0.088 

0.085 
0.081 
0.079 

0.077 
0.075 

0.072 
0.069 

ii<             0.58000 
0.51650 
0.46000 
0.40960 
0.36480 
0.32490 
0.28930 
0.25760 
0.22940 
0.20430 
0.18180 
0. 16200 
0.14430 

0.12850 
0.11440 
0.10190 
0.09070 
0.08080 
0.07200 
0.06410 

O.Q5710 
0.05080 
0.04530 
0.04030 
0.03590 
0.03200 
0.02850 
0.02530 
0.02260 
0.02010 
0.01790 
0.01590 
0.01420 
0.01260 
0.01130 
0.01000 
0.00890 
0.00800 

0.00710 
0.00630 
0.00560 
0.00500 
0.00450 
0.00400 
0.00350 
0.00310 
0.00280 
0.00250 
0.00220 
0.00200 
0.00176 
0.00157 
0.00140 
0.00124 
0.00099 
0.00088 

0.4600 

^  ̂ .4300 1    frJ&io 

90-r3070 
0.2830 

0.2630 

0.2440 
0.2250 
0.2070 

0.1920 
0.1770 
0.1620 

0.1480 
0.1350 

0.1200 
0.1050 

0.0920 

0.0800 

0.0720 0.0630 

0.0540 

0.0470 
0.0410 
0.0350 

0.0320 
0.0280 
0.0250 
0.0230 

0.0200 
0.0180 

0.0170 0.0160 

0.0150 
0.0140 
0.0135 

0.0130 

0.0110 
0.0100 
0.0095 

0.0090 
0.0085 
0.0080 

0.0075 

0.0070 
0.0066 
0.0062 

0.0060 0.0058 

0.0055 
0.00S2 
0.0050 

0.0048 
0.0046 

0.0044 

0.004 

OMuuu   
0.005 

0000   
0.006 

000   
0.007 

00   
0.008 

0   
0.009 

1   0.010 

2   
0.011 

3   

6.012 

4   
0.013 

5   0.014 
6   

0.016 

7   
0.018 

8   
0.020 

9   
0.022 

10   
0.024 

11   
0.026 

12   
0.029 

13   
0.031 

14   
0.033 

15   

0.035 

16   0.037 

17   
0.039 

18   
19   

0.041 
0.043 

20   
0.045 

21   
0.047 

22   
0.049 

23   
0.051 

24   
0.055 

25   
0.059 

26   
0.063 

27      
0.067 

28   0.071 
29   0.075 

30   
0.080 

31   
0.085 

32   
0.090 

33   
0.095 

34   
0.100 

35   
0.112 

36   
0.118 

37   
0.124 

3S   

0.130 

39   
0.138 

40   
0.146 

41   
0.154 

42   
0.163 

43   
0.170 

44     
0.180 

45   
46     
47        
48            
49                 
50                   
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simple  a  process  as  described  above.  In  the  mak- 
iiiR  of  tungsten  wire  for  electric  lamps  it  is  nec- 

essary to  develop  a  fibrous  condition  in  the  nat- 
urally brittle  metal.  This  is  accomplished  by 

rolling  and  hammering  rods  of  the  metal  while 
it  is  red-hot.  The  operation  of  drawing  also 
must  be  done  with  the  hot  metal.  As  tungsten 
is  vcr>r  hard  the  dies  (of  high-speed  tool-stcci) 
are  quickly  worn  away.  The  heat  and  pressure 
at  which  the  metal  has  to  be  dra^-n  renders  the 
ordinary  oily  or  fatty  lubricants  of  no  avail  and 
the  only  lubricant  found  effective  is  fine  graph- 

ite. This  is  smeared  in  paste  form  over  tlic 
rod  as  it  passes  to  the  die,  and  just  before  it 
reaches  that  point  a  flame  heats  the  rod  and  its 
graphite  ointment  to  a  red  heat,  burning  in  tlic 
graphite  to  a  glossy  black  coating  which  so  ad- 

heres that  the  lubrication  lasts  for  passes 
through  several  snuessive  dies.  For  the  finest 
sizes  of  tungsten  wke  the  dies  are  diamonds. 

Barbed  wve^  manufactured  in  various  pat- 
terns. The  genwil  process  ma^r  be  outlined  by 

a  brief  dcscriptiAi  of  the  machine  employed  in 
making  what  is  known  as  2-point  Glidden 
barbed  wire.  Four  coils  of  wire  on  reels  arc 
placed  behind  the  machine.  The  wire  from 
two  of  the  reels  serves  to  form  the  strands, 
while  that  from  the  other  two  is  used  to  form 
the  barbs.  The  two  strand  wires,  which  are 
larger  than  the  other  two,  are  led  between  a 
pair  of  friction  wheels  and  pulled  to  a  proper 
tension  and  then  crossed  by  the  other  two 
transversely,  one  on  each  side.  At  fixed  inter- 

vals of  a  tew  inches,  according  to  the  desired 
spacing  of  the  barbs,  the  two  barb  wires  are 
caught  by  a  pair  of  revolving  fingers  and 
twisted  around  one  of  the  strand  wires,  and  at 
tiie  conclusion  of  the  twist,  two  pairs  of  shears 
cut  the  ends  of  the  barbs  diagonally  into  sharp 
points.  The  wires  then  pass  into  a  combined 
winding  and  twisting  machine,  by  which  the 
two  strand  wires  arc  twisted  around  each  other, 
and  then  to  the  spool  ̂ \herc  it  ib  wound  up 
ready  for  the  market.  When  once  started,  the 
operation  of  wire  making  is  continuous  and 
rapid.  The  barbed  wire  used  in  trench  warfare 
has  from  two  to  four  times  as  many  barbs  as 
that  for  fencing  cattle  and  requires  additional 
reels  and  cutters  in  its  producuon. 

W  ire  in  its  several  sizes  is  dcsig^nated  by 
number  according  to  a  scale  or  "gauge,'*  de- 

pending on  its  diameter.  Several  di^creut 
gauges  arc  in  vogue  in  the  United  States  aud 
cau:»e  considerable  confusion  to  the  uninitiated. 
The  IJurcau  of  Standards  at  Washington  rec- 

ommends for  ordinary  steel  wire  the  American 

Steel  and  Wire  Company's  gauge.  For  piano uirc  the  bureau  recommends  the  same  com- 

pany's "Music  Wire  Gauge.*  For  copper  wire and  wire  of  all  metals  and  alloys  oiher  than 
iron  and  steel  the  gauge  in  commercial  use  is 
the  Hroxsn  and  Sharpe  wire  gauge  —  also  called 
tlu  "American  Wire  Gauge."  The  Birmingtham 
wire  gauKe  (B.W'.(i.)  has  been  otficially  adopted 
by  Conun  "-s,  and  i>  in  use  !>y  the  United  States 
Treasury  l)epartment  in  laying  duties  on  impor- 
taiitins.  1 1  Is  almost  obsolete  in  economic  prac- 

tice. 0>nsult  Smith.  *W'ire:  Its  Manufacture 
and  Uses'  (N«w  York  18«>1);  Allen.  H..  *  Metal- 

lurgical Manual  ct  Iron  and  SteeP  (London 
l*Ml);  Uharnock.  (i.  F..  'Mechanical  Tecli- 
nolog\»  (London  P>15)  ;  Kiudl,  F.  H.  'Rolling 
Milling  Industry*    (Cleveland,  Ohio.   1<MJ). 

WIRE  AND  WIRE  DRAWING.    Wirr 
is  defined  as  metal  elongated  into  a  long  thread- 

like form  of  thicknesses  varying  from  one  and 
one-quarter  inches  to  less  than  1/1000  of  am  tndi. 
each  size  uniform  throughout  the  piece:  thc»e 
threads    having   usually    the   cylincfrical    form, 
but  they  may  be  square,  flat,  oval  or  riliUd.  in 

which  case  they  are  known  as  "shaped  vkirc* The  process  by  which  wire  is  formed  is  known 
as  drawing.     Essentially,  this  consists  in  forci- 

bly  pulling   a    suitablv  prepared   piece   of    the 
metal   thus  worked  through  a  series  of   boles 
made  in  hardened  steel  dies  set  in  a  draw-plate. 
and  which   successively   diminish   in   diameter. 
In  this  way  the  cross  section  of  the  wire  is 
gradually    reduced    to    that    of    the    last    hole 
through  which  it  is  drawn;  its  length,  mean- 

while,   being   correspondingly   and   greatly    in- 
creased.    As  a  consequence,  wire  can  be  pro- 

duced only  from  such  metals  as  are  susceptible 
in  this  y/SLy  of  being  pulled  out  or  extended  by 
stretching  into  rods.     Such  metals  are  said  tu 
be  drawable,  or  to  have  the  property  of  ductility 
This  property  is  not  to  be  confounded  with  tlui 
of  malleability,  namely,  that  in  virtue  of  nhich 
a  metal  is  laminable,  or  admits  of  being  ham- 

mered or  rolled  into  thin  plates ;  since  the  same 
metal  is  often  malleable  and   diKtile   in   vtr) 
different  degrees.     Thus,  while  gold  possesses 
l)Oth  these  properties  in  an  extreme,  and  probably 
in  the  highest  known  decree,  iron  is  ductile  in  a 
degree  far  beyond  that  in  which  it  is  malleable 
and  with  tin  and  lead  the  reverse  is  true.    O: 
the  familiarly  known  metals,  the  most  duculc. 
and  in  the  order  named,  are  gold,  silver,  plau- 
num,  steel,  iron,  nickel,  copper,  brass,  zinc,  un 
and  lead;  while  some  of  the  ordinarilv  bnttic 
metals  when  made  perfectly  pure,  as  bismuth, 
are  said  to  possess  very  high  cfuctility.     In  earl> 
times  metals  were  brought  to  tlie  filamcntuu« 
form  only  by  means  of  beating  them  under  the 
hammer  into  thin  plates,  then  dividing  these  by 
cutting    instruments    into    narrow    strips,   anj 
finally  rounding  with  the  hammer  and  hie.    Tbe 
earliest  known  mention  of  "wire  drawers*  aii'J 
*wirc  millers,*  as  those  who  produced  wire  b) 
drawing  were  variously  called,  occurs  in  lifl 
and  1360,  in  the  histories  respectively  of  Anss- 
burg  and  Niiremberg,  the  previous  accotmts  br- 

ing only  of  *wirc  smiths,*  or  those  who  fabn- 
catcd  wire  witli  the  hammer.    The  change  froic 
the  old  to  the  new  method  was  accomplished. 
or  very  soon  followed,  by  the  introductioa  qI  > 
machine  by  which  wire  was  successfully  pro- 

duced without  direct  aid  of  the  hand;  this  ns; 
chine,  probably  the  invention  of  one  Rndolf.  of 
Xiiremf>erg,  was  impelled  by  water  power.  Tbe 
precious  metals  appear  to  have  been  ibc  ir»: 
subjected  to  this  process — brass  and  iroo  ooc 
until  some  time  later.     White  wire,  or  bbscb 
iron  wire,  is  mentioned  in  a  list  of  articles  not 
to  l)c  imported  into  England  in   1463;  wd  io 
1484  lH)th  iron  and  latten  (fine  brass)  wilt  arr 
similarly  named.    Up  to  1565  English  iroo  «irr 
was  drawn  by  hand  only,  and  was  of  so  poor  a 
quality  that  most  of  that  used  in  the  coattiT* 
and  also  wool  cards  and  other  articles  imrohiil 
the  eniplo\ment  of  wire,  were  imported    A> 
late  as  Uiri)  there  was  no  wire  mill  m  Eagbod: 
but  in  tliat  year  patents  were  granted  to  ■*■*: 
tactnrc    wiit    in    Kngland.     In   the   history  ̂ \ 
I'niied   Slates   industries  the  first  mcntioo  ot 
>\ire  drawing  occurs  in  the  annals  of  the 
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of  Lynn,  Mass.,  where  it  is  recorded  that  in 
1666  Nathaniel  Robinson,  a  *wyer-drawer*  pe- 

titioned the  court  for  aid  in  carrying  on  his 
trade.  This  was  refused  at  the  time,  but  later 
the  court  authorized  the  purchase  of  instru- 

ments and  tools  for  this  industry  and  granted  a 
bonus  for  its  encouragement.  In  17/5  a  wire 
factory  was  established  by  Nathaniel  Niles  in 
Norwich,  Conn.,  and  in  1788  a  large  wire  mill 
was  running  in  Dedham,  Mass.,  making  wire 
for  cards  and  fishhooks.  Pittsburgh  had  a  wire 
factory  in  1791.  In  1834,  however,  there  were 
only  three  wire  mills  in  all  the  United  States, 
and  their  total  output  was  15  tons  for  that 
year.  It  is  worthy  of  note  that  one  of  these 
original  three  mills  —  that  at  Worcester,  Mass. 
—  is  now  the  largest  wire  producing  plant  in 
the  world. 

The  1914  census  of  manufactures  reported 
that  in  that  year  there  were  99  establishments 
drawing  wire  in  the  United  States ;  54  being 
strictly   manufacturers   of   wire   and  45   being 

party  should  consist  of  32  workers,  if  possible 
exclusive  of  non-commissioned  officers.  Form 
the  party  in  two  ranks  and  number  them  in 
threes,  both  front  and  rear  ranks.  The  left 
file  is  not  numbered.  For  the  sake  of  explana- 

tion letters  are  given  to  these -parties  of  three 
as   follows : 

ooo 
B 

ooo 

A 

ooo 
D 
ooo 

C 

ooo 

F ooo 

E 

ooo 
H ooo 

G 

ooo 
K 
ooo 
I 

Duties  of  Parties. —  Parties  A  and  B  go 
out  almost  simultaneously.  Party  A  drives 
the  first  row  of  pickets  and  so  needs  a 
maul.  The  maul  man  should  be  tall.  One  man 
mauls,  one  supplies  the  pickets,  one  paces  the 
three  yards  and  holds  the  pickets  for  driving. 
Keeping  close  up  so  as  not.  to  lose  the  pickets, 
comes  party  B  with  a  coil  of  barbed  wire,  a 
pair  of  wirecutters  and  two  pairs  of  hedging 
gloves.    All  wire  parties  carry  similar  equip- 

Double  Apron  Entanglements. 

rolling-mills   which   drew   wire   in   addition   to 
their  other  business.     Of  the  entire  number  68 
drew  iron  and  steel  wire:  28,  copper  wire;  28, 
Srass  wire;  and  16,  wire  of  other  metals.    Their 
equipment  totaled  51,181  blocks  and  their  total 
capacity  was  3,852,000  tons  of  wire  per  annum. 
The    1914  output   of   these   mills   amounted  to 
2,435,530  tons  of  steel  and  iron  wire;   138,924 
tons  of  copper  wire;  19,491  tons  of  brass  wire; 
106  tons  of  bronze  wire;  375  tons  of  German 
silver   wire;   and  2,981   tons  of  wire  of  other 

metals.    The  aggregate  value  of  the  year's  pro- duction was  $172,600,546. 
The  modern  system  of  wire  drawing  is  de- 

scribed under  Wire,  Manufacture  of. 

WIRE  CLOTH,  a  sieve-like  fabric  whose 
woof  and  weft  are  of  wire,  the  size  of  the 
wire,  the  shape  and  sizes  of  the  meshes,  being 
adapted  to  the  uses  of  the  completed  screen, 
sifter,  or  sieve,  or  the  character  of  the  ma- 

chine in  which  it  is  to  be  used. 

WIRE  ENTANGLEMENTS.  By  general 
consent  the  barbed  wire  entanglement  has  be- 

come the  standard  military  obstacle.  It  was 
highly  developed  on  the  Western  front  during 
the  European  War  1914-18,  the  principal  de- 

velopments being  along  the  line  of  simplifying 
the  construction  and  in  the  use  of  artillery  fire 
to  open  a  passage  for  the  artillery  troops.  In 
constructing    Hov/    wire    entanglements,^^     the 

ment.  Starting  at  the  anchor  picket,  party  B 
runs  out  to  the  first  straight  wire,  one  man 
holding  and  uncoiling  the- wire,  the  other  two 
taking  round  turns,  each  taking  the  turns  on 
alternate  pickets.  About  six  yards  behind  is 
party  C,  a  picket  party  which  drives  the  second 
row  of  pickets,  one  man  again  mauling,  one 
holding  and  pacing,  one  supplying  pickets. 
This  party  measures  the  position  of  each  picket 
from  the  front  row  by  going  to  each  picket  in 
the  front  row,  pacing  one  and  one-half  yards 
along  the  line,  turning  at  right  angles  and  pac- 

ing three  yards  and  then  planting  the  picket ;  this 
eliminates  cumulative  errors.  Starting  six  yards 
behind  C  comes  party  D,  which  works  on  the 
same  system  as  B  and  puts  on  the  diagonal, 
keeping  behind  its  own  wire.  Party  E  runs 
out  the  first  loose  wire,  starting  about  12  vards 
behind  D.  One  man  holds  the  coil  and  un- 

winds it.  One  man  places  the  wire  in  position 
on  the  diagonal.  The  third  man  clips  the  loose 
wire  to  the  diagonal.  Party  F  comes  13  yards 
behind  E  and  runs  out  the  second  straight  wire, 
Party  G  drives  the  third  row  of  pickets,  meas- 

uring the  position  of  each  from  those  of  the 
second  row.  Party  H  starts  six  yards  behind 
G  and  puts  on  the  second  diagonal.  Party  I 
starts  12  yards  behind  H  and  runs  the  second 
loose  wire.  Party  K  starts  13  yards  behind  I 
and  completes  the  bay  with  the  third  straight 
wire.    The  direction  is  kept  by  the  men  of  the 
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left  file,  who  provide  themselves  with  a  piece 
of  string  or  tape,  equal  in  length  to  the  dis- 

tance from  the  parapet  to  the  front  edge  of  the 
wire.  They  ho  out  with  party  A.  One  man 
places  himself  at  the  toot  of  the  parapet  with 
one  end  of  the  string  in  his  hand.  The  other 
runs  the  string  out  unlil  it  is  laul.  The  man 
on  the  parapet  keeps  the  stiine  always  perpen- 

dicular to  the  general  line  of  the  parapet.  The 
other  man  keeps  ii  laui  and  tnnves  along  with 
party  A.  Work  can  I*  done  with  parties  of 
two  men,  hut  if  one  is  hit  the  work  is  disor- 

ganized !f  there  are  fewer  parties  the  same 
party  may  have  to  do  two  or  more  parts  of  the 
work.  Thus,  if  there  are  only  six  parties  A 

will  also  do  G's  work.  B  will  do  H's,  C  will 
do  I's,  D  will  do  K's.  The  pickets  must  lie 
driven  far  enough  in  the  lirst  instance.  If 
they  have  to  be  driven  after  the  wire  is  on, 
the  wire  will  lie  too  low.  Mauls  should  be 
mtiffled  with  sandbags  nailed  on. 

strand  of  hartied  wire  it  rutt  along  the  top  of 
each  row  of  French  wire,  bein^  fastetted  to  die 
pickets  with  a  round  ttirn  six  inches  above  the 
French  wire.  These  strands  of  barbed  wire  are 
pulled  as  taut  as  possible  and  are  twisted  on 
the  French  wire  with  a  staple,  peg  or  pair  of 
wire  cutters  close  to  each  picket  and  in  sevenl 
places  between  the  pickets.  This  Iiarbcd  wire 
supports  the  French  wire.  The  (wo  rows  of 
French  wire  are  about  two  feel  apart  and  tied 
together  by  a  diagonal  strand  of  barbed  wire 
running  from  the  tops  of  the  pickets  of  one 
row  to  the  lops  of  ihe  pickets  of  ihe  other 
row.  In  addition  a  strand  of  h^rbcd  wire  it 
run  along  the  from  of  the  front  row  of  French 
wire  antTlwistcd  to  il.  This  is  partly  lo  bold 
up  people  tryinf!  to  crawt  through  and  partly 
to  hold  the  French  wire  together,  should  it 
come  loose  from  the  fastenings.  This  wire  it 

usually  called  the  'apron  wire.*  After  i" 

in  be  a  '  *   * 

more  apron  v t  added  or  Ioom  wires 

French  Wire.—  This 
tinual  spiral  of  plain  wire  three  feet  six  inches 
in  diameter,  each  turn  of  wire  being  clipped  to 
the  turns  on  hoth  sides  in  five  places.  When 

closed  up  il  looks  ver>-  much  like  a  coil  of 
plain  wire,  hut  when  pulled  out  it  makes  a 
cylinder  of  wire  mesh.  Each  ̂ mall  coil  pulls 
out  to  (he  length  nf  20  yards.  A  big  coil  con- 

sists of  five  small  roils.  The  extended  coil 
can  he  easily  rmvhed  down  by  throwing  a 
weight  on  the  top  and  must,  therefore,  be  sup- 

ported by  pickets  and  liarlicd  wire.  It  is  easily 
carried  and  quickly  put  up.  It  is  held  in  place 
by  iron  staples  five  inchci  long.  The  number 
of  men  required  for  a  parly  is  36.  Two  men 
keep  the  direction  with  a  string  as  for  low  wire 
and  the  remaining  24  are  divided  into  parties 
nf  three  as  for  low  wire.  Two  or  more  rows 

of  French  wire  make  an  obstacle.  Each  ■imall 
cril  is  stapled  down  in  fivr  places:  ihat  is,  at 
each  end,  one-founh.  one-half  and  three-fourths 
of  the  way  along  Where  two  coils  meet  ihe 
same  staple  fastens  down  both  coils.  Pickets 
five  feet  long  are  driven  into  the  centre  of  the 
coils  in  five  places  as  for  the  siaple.  These 
(rickets  should  t>e  driven  in  at  least  a  fool.    A 

opposing  trench  lines  are  very  close  t 
stake;  cannot  he  driven  for  the  oniki  iw— 
of  wire  enianglement  on  actoont  of  the  noiit 
of  driving,  which  would  draw  fire.  If  HI 
too  close  to  the  enemv,  iron  rods  with  ■  sac* 
end  may  be  used  in  lieu  of  stakes;  these  mgf 
be  ihree-fourlh'  inch  in  diluneter  with  OM  s* 
two  loops  in  their  length  to  which  to  fsMff 
the  wire.  In  ordinary  ground  such  rods  oata 
screwed  into  a  firm  hold  withovt  noise.  Who 
the  enemy  is  too  close  for  this,  varioos  fonM 
of  portable  obstacles  in  the  natnre  of  ehnmt 
de  frise  are  employed.  These  are  nwde  IV  If 
the  depots,  b rough i  forward  thlOlgh  W 
trenches  and  tossed  out  in  front  tgr  dv  ̂   'f 

night. 
The  'high  wire  entanglement* 

a  general  way  to  the  low  entai      co- 
four  «>  six  feet  in  height    It  o 
of  (hree  to  five  rows  of  stal       v« 
barbed    wire.      In    addition    to 
wires  conecling  the  tops  of  t 
diagonal   wires   running   from            >ini  vi 
stake  to  the  bottom  of  ail  adiMnn  ■ 
side  toward  the  enemy  should 
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an  ordinaiy  wire  fence.  Slight  irregularities 
in  height  of  stakes  and  arrangement  of  wires 
add  to  the  value  of  the  obstacle  Openings  for 
the  passage  of  troops  through  wire  entangle- 

ments are  generally  about  10  yards  wide  and 
are  placed  so  that  two  belts  of  wire  over- 

lap the  openings.  The  continuity  of  the  ob- 
stacle may  be  observed  by  using  gates  or  bar- 

riers that  can  be  quickly  opened  and  closed. 
The  best  place  for  the  openings  is  at  the 

flanks  of  the  supporting  points,  points  between 
the  wire  entanglements  around  the  supporting 
paints  and  those  in  the  intervals.  If  these 
openings  must  be  placed  in  the  intervals  on  ac- 

count of  the  terrain,  they  must  Iw  covered  by 
the  close  fire  of  sections  of  trench  placed  im- 

mediately in  rear.  The  maintenance  of  a  wire 
obstacle  requires  constant  care.  It  should  be 
inspected  every  night,  and  a  few  men  should  be 
detailed  in  each  company  as  a  permanent  wir- 

ing party  for  the  repair  and  improvement  of 
the  obstacle.  In  addition  to  barbed  wire,  a 
charged  electric  wire  is  at  some  places  main- 

tained. The  wire  is  charged  in  section  so 
tliat  in  a  case  of  a  ground  only  the  section  af- 

fected will  be  out  of  service  instead  of  the 

Edwau)  S,  Fabbow, 
Contulling  Military  and  Civil  Engineer. 

WIRE  GAUGB,  an  instrument  or  mechan- 
ism for  measuring  the  thickness  of  wire  and 

sheet  metals.  It  is  usually  a  plate  of  steel  hav- 
ing a  series  of  apertures  around  its  edge,  each 

corresponding  in  width  to  the  diameter  of  wire 
of  a  certain  number.  Commercially  the  stand- 

ard sizes  of  wire  conform  to  certain  recognized 
gauges  of  which  the  Birmingham  wire  gauge 
is  used  in  Great  Britain  and  the  American 
wire  gauge  in  the  United  States.  In  1893  a 
law  was  passed  authorizing  a  standard  gauge 
for  the  United  States,  for  plate  iron  and  steel. 
This  gauge  is  somewhat  used  for  wire  and 
varies  from  No.  000,000=46  inch  to  No.  38" 
.00625  inch.  A  special  gauge  has  been  developed 
for  measuring  electriral  wires  in  units  which 
are  called  circular  mils.  Consult  'Mechanical 

Engineer's  Pocket  Book'  (latest  issue)  and 
'Circular  No.  31'  of  the  United  States  Bureau 
of   Standards.' 

WIRB  GLASS,  a  modem  invendon  used 
in  building  construction,  being  a  combination 
of  wire  and  glass.  Wire  glass  is  either  ribbed, 

rough  rolled,  ̂ lished  plate  or  "maze,*  having 
wire  netting  unbeddecl  in  its  centre  during 
the  process  of  manufacture.  The  tem- 

perature at  which  the  wire  is  imbedded  in  the 
molten  glass  insures  cohesion  between  the 
metallic  netting  and  the  glass,  and  the  two  ma- 

terials become  as  one,  so  that  if  the  glass  Is 
broken  by  shock,  by  intense  heat  or  from 
other  cause  it  remains  practically  intact.  It 
combines  the  strength  of  the  wire  netting  and 
the  glass  plate,  and  the  wire  is  so  thoroughly 
covered  as  to  obviate  the  possibility  of  rust  or 
corrosion.  Wire  glass  will  break,  but  it  will 
not  scatter.  It  can  be  fractured,  but  it  will 
retain  its  place,  and  the  perils  incident  to  fall- 

ing glass  and  the  ingress  or  egress  of  draft  and 
ftune  are  avoided. 

The  first  attempts  to  introduce  a  metallic 

mesh  into  the  bod^  of  the  glass  were  for  the 
purpose  of  increasing  its  strength  and  to  pre- 

vent its  falling  apart  when  broken.  In  this  re- 
spect the  product  has  been  thoroughly  devel- 
oped, but  in  addition  it  has  proved  to  be  one  of 

the  most  remarkable  fire  retardants  available 

for  building  purposes,  and  in  view  of  the  excM- 
lional  hazard  attaching  to  window  and  skylifpit 
openings  in  all  buildings,  its  use  as  a  fire  re- 
tatdant  is  outranking  in  importance  as  well  as 
quantity  its  other  values.  Many  experiments 
have  been-  made  to  develop  different  processes 
of  manufacturing  wire  glass,  but,  owing  to  the 

Wire  G1*n  Pir*-Pn»f  Window 

inherent  difficulties  of  maintaining  the  homo- 
geneous quality  of  the  glass,  preventing  damage 

from  excessive  heat  to  the  wire  and  securing  a 
practical  central  location  of  the  wire  in  the  body 
of  the  glass  only  two  methods  have  proved 
effective.  One  of  these,  known  as  the  Shuman 
process,  from  the  name  of  its  inventor,  Frank 
Shuman,  of  Philadelphia,  consists  of  rolling  a 
sheet  of  glass,  laying  the  wire  mesh  upon  the 
body  of  the  glass,  pressing  the  same  into  it 
instantly  and  while  still  plastic,  and  by  a  coin- 

cident process,  smoothing  over  the  slight  abras- 
ions made  in  the  surface  of  the  glass  so  u  to 

secure  a  true  and  smooth  surface  on  both  side*. 
The  other  process  known  as  the  Appert  process, 
from  its  inventor,  Leon  Appert.  of  France,  in- 

volves the  rolling  of  one  sheet  of  glass,  laying 
the  wire  mesh  upon  this  sheet  and  immediately 
and  by  a  simultaneous  and  continuous  process 
pouring  and  rolling  a  second  sheet  upon  the  top 
of  the  wire  so  as  to  completely  imbed  it  and 
secure  at  the  same  time  an  absolutely  solid 
single  sheet  of  finished  ̂ lass.  Wire  glass  is  now 
made  in  all  the  varieties  known  to  the  rolled 
glass  process,  including  rough  or  hammered, 
rftbed  and  figured  glass.  Wire  f^ss  is  also 
polished  like  plate  glass,  giviiig  an  endrely  clear 
and  transparent  glass,  and  is  largely  used  in 
fireproof  office  buildings  where  there  is  any 
external  exposure  to  fire. 

The  mechanical  stretigth  of  plate  glass  is 
effectively  increased  b^  the  introduction  of  the 
wire  mesh,    so   that  it  will   mbniit  to  much 
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Kr«ter  strains,  and  In  fact  one  of  its  firsi  pur- 
poses and  effKts  was  to  elimiiiaie  the  iicccs!^ity 

for  iisinR  in  skj-liKhts  <>nv-haU  inch  kIjiss,  it 
h:ivinK  been  proved  that  tiy  usinf;  onc-qu3rter 
inch  wire  glass  all  the  requirements  were  met, 
the  lircsJtane  risk  (lecrcascd  and  a  very  large 
factor  of  wciehl  and  expense  in  structural  ma- 

terial eliminated.  Sec  Gi^ass  Makufacturing 
m  Ahebica. 

WIRE  NAILS.    See  Nails. 

WIRE  ROPE,  a  variciv  of  ropes  of  iron  or 
steel  wire  extensive!/  employrd  in  raising  and 
lowering  apparatus  in  coal  mines,  as  slandin^; 
riKKing  for  shios,  as  suliitiiuics  for  chains  in 
suspension  liriilKcs,  and  for  telegraph  cables. 
Endless  wire  mpes  or  cables  arc  also  used  on 
Iraelion  railways,  and  in  lransmittlnf(  power 
over  long  distances  where  ordinary  belting 
woub)  prove  unsuitable.  A  special  type  is  used 
for  the  controls  in  aeroplanes.  Wire  ropes  were 
used  in  1822  for  a  suspension  bridge  at  Geneva, 
and  for  a  similar  structure  of  great  span  at 
Freiburg  in  1835.  Their  manufacture,  however, 
is  of  extreme  antiquity,  a  section  of  a  four- 
strand  wire  rope  IS  feet  in  lengrth  having  been 
dnc  up  at  Pompeii.    This  rope  was  of  br 
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Dimcniions  and  Dunbility.—  In  the  United 
States  the  wire  rope  KiniTally  in  use  is  com- 

posed of  a  hemp  centre  around  which  are  laid 
six  strands  of  7,  '),  12  ur  19  wires,  thus  forming 
a  mpv  of  either  42,  54.  72  or  114  wires,  Hopes 
with  seven  wins  lo  the  strand  an-  gi-nerally 
u.sed  for  elevators  uf  all  kinds,  slanilitiK  ropes, 

guj^s.  iran>mishitin  of  power,  etc.  Kopi's  witli 
nine  win's  are  Kfierally  used  for  haulage  rope^ 
ill  mines,  on  inclines  and  for  iran.<mission  of 
power.  Those  with  12  wires  to  the  strand  are 

gemrally  used  fur  shipriK^-ing  and  I'*  wires  for 
hoisting.  *S|iecial  flexible"  rope  has  six  strands 
if  37  wires  each;  and  "extra  flcxibli"  has  eight 
strands  of  I'>  wires  each.  These  ropes  arc  em- 
ployi'il  in  hoisting,  im  dredges  cranes,  etc.  The 
standard  haulage  rope  has  six  strands  with 

scvin  wires  lo  the  strand.  'Running  rope"  has 
ordin:iriIy  six  strands  of  13  wires  each.  Wire 
rope  is  as  |>li:i1ik'  as  hemp  rope  of  eiiual  strength 
and  iliirifi-re  laii  be  operated  over  sheaves  and 
drums  <'f  ti|iiiv:i1rnt  sizes  and  is  far  mure  dur- 

able and  cffici.iit.  durability  of  win'  rope 
di-pends  priniii.;illy  iiptin  the  diameter  of  the 
sheavts  or  dniin~:  ihe  Krealer  the  size  of  the 
sheaves  ur  ilrimis.  ihe  b'nt,'<'r  the  rope  will  la.st. 

sheave  shall  equal  100  rope  diameters  Ex- 
perience has  demonstrated  thai  the  wear  in- 

creases with  the  speed.  It  is  therefore  tirtier  in 
increase  the  load  than  the  speed.  One-fifth  of 
the  ultimate  strength  of  rope  is  considered  a  fair 
working  load.  I-ive  grades  of  wire  rvfc  are 
recofinized  according  as  they  are  made  of  iron ; 
crucible  cast  si  eel ;  extra  strong  crucible  ca«i 

steel :  plow  steel ;  and  'Monitor*  plow  steel  —  an 
exceptionally  high  grade.  Kach  of  these  may  in 
a  general  way  be  regarded  as  10  (ler  ecn; 
stronger  than  Ihe  grade  precedincc  it.  The 
Monitor  rope,  however,  is  tjuiCe  stiff  in  propor- 

tion to  its  diameter  and  requires  a  Urger  mini- 
mum sheave  in  operation.  The  following  tabic 

shows  the  minimum  diameters  of  the  sheave-, 
required  for  the  more  commonly  used  varielir'i 
of  wire  rope,  and  the  safe  load  which  the  sittt 
named  will  bear  in  common  usage.  The  table  it 
based  on  crucible  cast  steel,  as  the  mateiial  gen- 
crally  employed.    Wire  rope  must  not  he  cotled 
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The    rule    i 
mission  is  that  the 

imonly    followed    i 
diameter  of  the 

or  uncoiled  like  a  hemp  rope.  When  not  on  a 
reel,  roll  on  the  ground  like  a  wheel  or  hoop  ic 
prevent  twisting  or  untwisting.  GalTaniMd 
rope  should  never  be  used  for  running  roM 
To  preserve  wire  rone  under  water  or  BO*r 
ground,  add  one  bushel  of  fresh  slacked  lim 
to  a  barrel  of  mineral  or  pine  tar  — boil  wd 
apply  hot.  On  indined  planes  ihc  groons  o! 
the  pulleys  or  idlers  should  be  hned  with  wooi 
or  babbitt  meial.  It  is  recommended  to  nst  w 
few  idlers  as  possible.  In  a  great  many  caw 
they  do  more  harm  than  good.  For  traUHW- 
sion  of  power  the  sheves  should  be  lined  nd 
leather  or  India  rublier,  to  secure  incmscd  in- 

hesion and  prevent  u  car.  The  radius  at  lb>  fit 
of  the  groove  should  always  be  greater  ihaa  ifa: 
1  f  the  rope,  so  that  ihc  latter  drives  only  bj  flic 
liim  in  the  liottom  of  the  groove.  The  ue  di 
ca>i-sleel  rope  is  becoming  general  hctavc  of 
its  lightness,  greater  strength  and  dutaUilT 
To  get  Ih&e  1>est  results.  Steel  rope  dwald  k 
made  of  ihe  l>est  quality  of  crucAile  caU  Md 

Kmiks  made  fnim  low  grades  of  ital  are  ■- 
frrior  lo  iron  ropes.  The  use  of  Bettor 

steel  in  running  ropes  is  not  adviuhk.  RiVt> 
shiiubl  Ih'  examinco  frequently  and  a  ncv  nf 
ordtn  d  before  the  old  one  is  allowed  to  «»r 
out  Attention  lo  this  will  intuTC  salcif  av 
prevent  serious  accidentt. 
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These  ropes  are  exceediiiBly  flexible  and  are 
less  liable  to  the  crushing  action  which  fre- 

quently takes  place  in  other  ropes.  They  are 
made  up  nith  the  wires  in  the  strands  and  the 
strands  in  Uie  rope  laid  in  the  same  direction 
or  reversely.  Owing  to  the  comparatively  little 
wear  which  takes  place  in  these  ropes^  so  lar^  a 
mar^n  between  working  load  and  breaking 
Strain  is  not  required  as  in  ropes  of  ordinary 
construction.  Flattened  strand  ropes  are  free 

from  all  tendency  to  spin  or  kink  and  a  con- 
siderable saving  in  wear  of  pulleys  and  sheaves 

is  effected  by  their  smooth  surface  which  is 
shown  in  the  two  following  illustrations : 

nized  Steel  Hawsers  are  usually  37 
the  strand  and  combine  great  strength 
bility.  The  demand  for  lowing  a  num- 
cavy  loaded  barges,  practically  in  all 
weather,  has  called  for  a  wire  hawser 
than  any  Manila  hawser  made.  The 

les  presented  in  the  table— Cast-steel 
ial  —  are  made  with  a  hemp  centre  and 
ds  of  37  wires  each,  and  of  si 
nd  seven  hemp  cores. 

n  24- wire 

A« 2,000  lU. 
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3t 
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ned  Strand  Ropes.^  Instead  of  being 
of  strands  of  circular  form  in  cross- 
latteJied  strand  ropes  are  constructed 
inds,  each  of  which  has  one  or  more 
surfaces,  so  ihat  one  flattened  surface 
d  on  the  outside  of  the  full  length  of 
ii  the  result  that  a  plurality  of  wires  in 
ad  must  at  all  times  take  the  wear  in- 
there  being  only  one  external  wire  in 
1  working  in  each  strand,  as  is  the 
I  ropes  of  ordinarj-  construction  while 
itil  the  wear  has  greatly  advanced  and 

■ntly  a  considerable  diminution  of 
13S  taken  place  in  an  ordinary  rope,  the 
i  borne  in  a  very  marked  manner  upon 
1  of  the  one  wire  nearest  the  periphery 
pe  in  each  strand,  and  in  cases  where 
'e  is  used  it  is  rapidly  worn  through, 
tvier  wire  has  a  tendency  to  fracture 
;  abrasion  has  taken  place.     Owing  to 

of  \ t  all   t 
a  flattened  strand  rope  for  a 

ibic  distance  along  their  respective 
smooth  or  comparatively  smooth  sur- 

■esented  even  while  new,  and  the  wear 
uenlly  light  itpun  an^  individual  wire 
;ndency  to  become  brittle  is  minimized. 

Worn. 

The  end  sections  show  a  comparison  of 
structure  and  wearing  surface  of  round  and  flat- 

tened strand  rope. 
A  flat  or  ribbon-like  form  of  this  rope  is 

made  by  laying  as  many  strands  as  desired 

side  by  side,  and  "sewing*  them  together 
with  a  soft  iron  wire.  The  latter  wears  away 
and  has  to  be  renewed  at  intervals 

Herctfles  Wire  Rope,— This  is  a  very  high 
grade  of  rope,  the  steel  for  which  is  specially 
prepared  for  it  under  a  patent  process  and  then 
the  wire  tempered  and  drawn  by  a  patent  proc- 

ess, producing  a  steel  strong  and  tough  and 
that  IS  uniform  in  density,  texture,  elasticity, 
elongation  and  strength,  every  wire  being  care- 

fully tested  for  these  points  and  the  tests  regis- 
tered for  reference.  It  is  a  rope  that  was 

evolved  originally  for  use  in  extrahazardous 
places  and  where  there  is  liability  for  rou^ 

Non-Spinning  Rope. —  A  special  hoisting 
rope  of  16  seven-wire  strands,  six  of  which  are 
laid  around  the  hemp  core  to  the  left  and  the 
other  12  outside  of  them  around  to  the  ri^t. 
This  rope  will  hold  a  load  steady  without  twist- 

ing and  spinning. 
Aerial  Wire  Rope  Tramways. —  Aerial 

tramways  may  be  used  to  advantage  both  in 
operation  and  construction  for  transporting  ma- 

terial from  one  place  to  another.  This  is 
especially  true  with  ores,  coal,  stone,  lime,  rock, 
gravel,  earth,  sand  and  cord  wood.  Packages, 
lumber,  logs,  light  merchandise  and  water  may 
also  he  transported  economically.  Usually  the 
material  is  loaded  on  the  cables  at  one  terminal 
or  an  intermediate  loading  station  and  carried 
to  the  apposite  terminal  where  it  is  discharged. 



4U 
•XX 

. .  rf    .ft 

ft.    :.'a.4     .r^i.-T.  .^«.      .*?    ft-      ft..« 

-     ■    ."      *        -  ■  -     .    -  --^    -  .     ■     ̂     .  _.  . 

--:.f    -■ 

'  4 

k.-         '.      "ft—  V  i'/ 
■  •        m.   m  ft  «  .       ̂ ■^.•^r^      « 

—  ■■  ft  —  «        '  «A^M        M 

ft-     •> 

1  • 

.:<--    i.-.i 
•  ♦".      .-     •^--   'jC.     ft 

.  •  ..-     ,•"    ft .   ■/  ■;    '-«"     ' 
i  ft.  «  ft     >?       ft  . 

•;*--  • :    :.   .  -    *  -ft  :•    »- 

'.■.*•  fr-.-f    rirr.  i.«v   «■...  -.<►  -^^.r-^r-.y?..- :.  i*.:*  *: 

J.  ft . 1  «. 

•  i*^ 

«< 

•    t 

ftr".y*jr-i5 

» .FT'.  >i  • : 
»  f  »  »  • 
4^ 

.   A 

*.,.   ih'iv*-.  ;,i*»'i  '.'.  --.rf^r*  '»h:':h  are  !/>:a"*'J 
i"-  •'!.-/  •     ■•*  tr  •'.!•  ',:'  "hr  vr'AzrA.    A*.  *ach 

■  !*  >^    *     ar'"^;.-.'!  a  h-.r.z-,r-tal ■  « 

*  «.     •> 
•  a*a«*A   4   •   . 

*  I     *     -  -^ 

'  1  ar.'l  :r.f 
^rary^    a 

i-.-v 
are  arrar.sr*^!  - 

-"i!v      Th:5   1=    a" 

al^rs 

      ac- 

:...'    •;  *;  rrarr.'Aav  '■   r.'ir.ucs 

..• 

r'.:^ 

r'.;»» .  .  v.- 
fA 

'.    a    ̂ ir.?:^ 

".   •:.'    :a"   "i'.a?  a     **.:iz'*''^  track 
:   >  :  .   »:  '"I  •:>.r.   v.h;rh   •>.»;  buckets 

h:i ■;!::.;•  VK;  'l.r.:r.:  K«  ■  ar.'I  div:^*-*  'he  f Trains 
'I'vl  ;.* '1  ;t  •:!•!>  :r.'r'a  ;r.i^  rK"  lif*-  'f  the 
'■.I*  !*•  :<r 'I  ;,!rf'."  TK*-  ̂ Mi*  le  f  ;>e  -yt'em  will 
f ■;!?.!  :f'fr',  •  :iry  r"-i'j:r»-n.er.*i  in  the  tramway 
Iif.»  ;ir,'I  n.;i>  v-  Vm!*  j/ra*" rally  any  length. 
T^if  jif^i' V'H*  :l:*v  'f  1' r.:^  Wnjr'h*  of  tramway 
is  fiilly  d'rr.'.Ti  •r.-r*^'!  ♦.•/  'hr  Tramway  built  for 
Th«*  .'."'.rrh  Ar:.»ri' ar.  ̂ .^jp^'r  Company  at  En- 
ramjimMjT.  V.;.'..  v.h:''h  ha-,  ft  t'.tal  l^np^h  f't riv*  r  Ui  ir.il' i^  and  i*  h'lilt  in  four  sfrtions, 

m.i\i:v.y  it  ̂ K*-  l'.rit'r%?  rramway  in  this  countrj'- 
Afi'.'h'-r  ii'i'.iMr  '-ablrv.ay  ii  that  of  the  Saline 

\'.ill'y  .^;il*  f'.my.arjy  a?  fit' hop,  Inyo  Countj', 
'*il  It  1,  f/*.'t2^  fi't  I'-rjK  and  rarrir-  20  tons 
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•-.  The  "ri:<  r^i?*.  !•  ■:V-  r?*  *>*Tetn*  mv 
\.^  4-^^i:T:ded  :=:c  ir*-  :lAs>e<  Ct»  in  whid 
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iT-er.:  nxrure^  ::  the  tractua 

.i.T.  '.r.^  loaiir.i  cf  <ar:c  \<ir.s  eCected  by 
.-r.-char.ical  loaicr*  uh:Ie  "ie  buckets  are  anto- 
ir.atxraliy  :r.ppei  a:  the  discharging  point.    And 

'.r.*:  :h:rd  :r.  wh::h  ±e  tract:-,  n  cable  has  per- 
r*  »r-r:.:  r.x!-re*  at:a-hed  '-^  :♦  in  the  shape  cf 
'■!:p5  cr  ̂ uckti?  The  *ucktt>  is  this  systee 
are  a.:*orr.av.-'al'y  attached  and  detached  to  a&d 
fr  r:  the  sante  at  e::hi:r  terminal  of  the  hue  bf 
mear?  •.£  a  locking  derice  This  latter  sjsiea 
U  furthermore  desicxcd  so  that  tiw  badneti 

are  automatically  dischariced  at  the  «*«»i--»H'*C 
erd  -A::hi'Ut  any  attendants  to  k>ok  after  ihcBL 
A    >:rr.;-!e    sili-op crating    tramway    which  is 
known  a>  a  two-tucket  tramway  may 
be  used  to  advantage  where  the  grade  is  nccp 
and  where  the  capacity  is  moderate:  Thb  is 
true  for  short  Imes.  It  consists  of  two  cabki 
stretched  parallel  to  each  other,  upon  eKh  beiig 
operated  a  bucket,  the  two  buckets  cooncctcd  to 
a  traction  rope  which  passes  around  a  sheiic 
or  series  uf  sheave^^  at  the  upper  end  of  the  hmt 
When  the  loaded  bucket  descends  by  grawiiy,  it 
pi: IN  up  the  empty  f  ticket  on  the  opposite  ciUr 
and  vice  versa-  This  t>-pe  is  sometimes  wtd 
on  level  f^ruund  or  even  up-grade  simply  bv 
applying  power  to  the  line  for  operatmg.  TW 
most  suitable  system  of  tramways  to  be  wtd 
in  any  case  depends  upon  the  profile  of  lie 
Kmund.  nature  of  the  material  to  be  ti 
and  terminal  requirements  and  these 
«>hould  \ic  invrsti^ted  thoroughly  before 
ink'  upon  anv  particular  construction. 

WIRELESS  TELEGRAPHY.  Sec  Tb» 
XAPHV.  Wireless. 
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LESS  TELEPHONY.     See  Tele- 
IRELESS. 

f  wert,  William,  American  jurist  and 
b.  Bladensburg.  Md.,  8  Nov.  1772;  d. 

m,  D.  C,  18  Feb.  1834.    He  received  a 
school   education,   became  a  private 
lied  law,  was  admitted  to  the  bar  in 
beean    practice   at   Culpeper    Court 

I.    In  1799  he  removed  to  Richmond, 
id  clerk  of   the  house   of   delegates 
}2  received  from  the  legislature  the 
nt  of  chancellor  of  the  eastern  shore 
a.    In  1803  he  published  in  the  Rich- 
us  his  ̂ Letters  of  a  British  Spy,^  pur- 
be  papers  left  at  an  inn  by  an  Lug- 

ger of   Parliament  traveling  in  Vir- 
ey  consist  principally  of  sketches  of 
public  orators,  with  remarks  on  elo- 
i  some  pages  of  local  description,  and 
trcmely  popular.    A  second  series  ap- 
1806  in  the  Richmond  Enquirer  under 
f  ̂ The  Rainbow.  >     Wirt  was  an  as- 
:he  prosecution  of  Aaron  Burr  and  in 
of  the  trial  displayed  a  learning  and 
which  established  his   reputation  as 
foremost  lawyers  in  the  country.    A 

papers  somewnat  in  the  style  of  the 
,'  begun  by  him  and  several  of  his 
1812  under  the  title  of    <The  Old 
appeared  in  33  numbers  of  the  Rich- 

fuirer  and  afterward  in  book  form, 
ches  of  the  Life  and  Character  of 

enry^   appeared  in  1817  and  became 
ly   popular.     In   1816  Wirt  was  ap- 
'■  President  Madison  attorney  of  the 
ates  for  the  district  of  Virginia  and 
to  1829  was  Attorney-General  of  the 

ites.    On  his  retirement  he  passed  the 
I  life  in  the  practice  of  his  profession 
lore.      In    1832    he    was    the    can- 
thc  Anti-Masonic  party  for  President 
ted  States.    Consult  Kennedy,  ̂ Mem- 
:  Life  of  William  Wirt>  (Philadelphia 
ent,  William  P.,  ̂ English  Culture  in 
(in  ̂ ^ohns  Hopkins  University  Stud- 
more  1889). 

',  William  Albert,  American  educa- 
larkle,   Ind.,   21   Jan.    1874.    He  was 
at  De  Pauw  University  in  1898,  later 
the  University  of  Chicago,  and  sub- 
spent  some  time  abroad  studying  the 
i\  systems  of  England,  France,  Bel- 
Germany.     He  was  superintendent  of 
Redkcy,  Ind.,  in  1895-97;  and  in  1897 
e    superintendent    at    BluflFton,    Ind. 
put  into  practice  his  own  theories  of 
i\  methods  with  marked  success,  at- 
idespread  attention  among  educators. 
e  superintendent  of  schools  at  Gary, 
•07 ;  and  in  1914  he  was  appointed  ex- 
er  to  the  New  York  boards  of  educa- 
of  estimate  in  the  reorganization  of 
ifork  City  schools.     His  work  in  New 
branded  as  anti-democratic  and  anti- 
and   the    city    administration    which 
Wirt   was    repudiated    at    the    polls 
the  "'Gary  plan**  issue.    His  method 
both  as   the  Gary  plan  and  as  the 

n.    See  Gary  Plan  under  Education, 
JtY. 

A.SSET,    Me.,    town,   county-seat   of 
bunty,  on  the  Sheepscot   River,  and 
Central  Railroad,  40  miles  northeast 

9—  27 

of  Portland.  It  is  in  a  region  noted  for  pic- 
turesque scenery  and  is  a  popular  summer  re- 

sort. It  has  a  good  harbor  and  is  a  port  for 
coasting  vessels;  some  vessels  are  built  here, 
and  the  town  also  contains  a  shoe  factory  ana 
large  saw-mills.  There  is  a  national  bank,  cap- 

ital $100,000,  and  a  savings  bank.  It  has  several 
elementary  schools  and  a  public  academy  (high 
school)  founded  in  1877.    Pop.  about  1,287. 

WISCONSIN,  wis-k6n-sin.  a  north-central 
State  of  the  United  States,  popularly  called  the 

^Badger  State,»  between  lat.  42°  30'  and  47** 
50'  and  92°  54'  west.  It  is  bounded  on  the 
north  by  Lake  Superior  and  the  upper  penin- 

sula of  Michigan,  on  the  east  by  Lake  Michi- 
gan, on  the  south  by  Illinois  and  on  the  west  by 

Iowa  and  Minnesota.  The  extreme  dimensions 
of  the  State  are  about  320  miles  from  north 
to  south  and  295  miles  from  east  to  west. 
The  gross  area  is  56,066  square  miles,  810  of 
which  are  covered  with  water.  In  addition  the 
State  has  political  jurisdiction  over  9,878  square 
miles  of  water  area  in  the  adjoining  lakes, 
Superior  and  Michigan.  The  population  in 
1910  was  2,333,860.  Of  this  total  1,820,000  or 
78  per  cent  were  native  bom  and  513,000  or  22 
per  cent  were  foreign  born.  There  were  10,142 
Indians,  2,900  negroes  and  263  Japanese  and 
other  races. 

Geography,  Climate. —  Wisconsin's  position as  one  of  the  States  of  the  upper  Mississippi 
ValleVj  adjoining  the  Great  Lakes,  constitutes 
its  chief  geographical  asset.  Located  about 
one-third  of  the  way  from  the  Atlantic  to  the 
Pacific,  the  climate  is  continental  in  character, 
the  winters  being  relatively  cold  and  the  sum- 

mers rather  hot.  The  mean  annual  temperature 
is  about  43*  Fahrenheit.  The  extreme  range 
is  from  110'  above  to  50®  below  zero.  The 
daily  range  is  about  18*  in  stunmer  and  14°  in winter.  The  summer  temperature  corresponds 
to  that  of  France,  Germany  and  southeastern 
England;  the  winter  temperature  to  northern 
Sweden  and  central  Russia. 

The  Wisconsin  and  Fox  rivers,  separated  by 
an  interval  of  less  than  a  mile  in  south  central 
Wisconsin  and  emptying  respectively  into  the 
Mississippi  River  and  Green  Bay,  constitute  a 
great  water  trough  across  the  State  from  north- 

east to  southwest.  The  geographical  character- 
istics of  the  smaller  and  southeastern  of  the 

two  sections  into  which  the  State  is  thus  divided 
differ  markedly  from  those  of  the  larger, 
northwestern  section;  these  differences  have 
had  a  marked  effect  upon  the  historical  devel- 

opment and  present  condition  of  the  State. 
The  eastern  and  northern  portions  of  the  State 
drain  into  Lakes  Michigan  and  Superior  by 
short  streams  with  rapid  courses.  The  western 
and  southern  portiops  (much  greater  in  area) 
drain  into  the  Mississippi  bv  a  number  of  laree 
rivers.  The  portion  of  the  State  above  the 
Fox-Wisconsin  water-trough  was  originally 
heavily  wooded  and  relatively  inaccessible.  The 
southern  and  eastern  section  was  relatively 
open  and  comparatively  accessible  to  settlers. 
Accordingly  this  region  was  settled  first  and  is 
to-day  much  further  advanced  industrially  than 
is  the  northern  section.  The  latter,  as  late  as 
the  admission  of  Wisconsin  to  statehood,  was 
commonly  regarded  as  a  worthless  wilderness, 
and  even  to-day  retains  to  a  large  degree  the 
chancteristics  of  a  frontier  region. 
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Wiih  500  milrs  of  Great  Lakes  coastline, 
with  a  wr^stcrn  frontage  of  250  miles  on  the 
Nfississippi,  with  some  2.(M)0  lakes  rankrinf; 
in  size  (lownward  fmm  Winnebago  with  215 
square  miles  of  area  and  with  every  portion  ni 

the  State  penetrated  t»y  rivers,  Wisconsin's 
water  resources  are  of  great  importance,  largely 
determining  the  course  of  agricultural  and  in- 

dustrial development  of  the  State.  The  prin- 
cipal rivers  arc  the  Kock.  Wisconsin.  Chip- 
pewa and  Saint  Croix,  trit)utary  to  the  Missis* 

sippi;  the  Saint  Louis.  Buis  Brule.  Bad  and 
Montreal,  tributary  to  Lake  Superior;  and  the 
Menominee,  Peshtigo,  Oconto.  Wolf,  Fox, 
Manitowoc,  Sheboygan  and  Milwaukee,  tribu- 

tary to  Green  Bay  and  Lake  Michigan.  The 
mure  important  lakes  arc  Winnebago.  Kosh- 
konong.  Green,  Mendota,  Monona,  Waubesa, 
Kegonsa,  Geneva,  Court  Oreilles,  Poygan, 
C  hetac.  I'uckaw  ay  and  Big  Butte  des  Morts. 
The  .streams  and  lakes  al>ound  in  fish  and  wild 
fowls,  and  the  woods  and  waters  of  Wisconsin 
ccnstitute  one  of  the  great  playgrounds  of 
Americx 

Geology. —  The  State  includes  a  large  area 
of  the  oldest  of  rocks,  the  pre-Cambrian,  and 
a  still  larger  area  of  Paleozoic  rocks,  newer  than 
the  pre-Cambrian  but  still  very  ancient.  The 
Mesozoic  formal i(»n  is  not  found  in  Wisconsin, 
but  the  State  includes  rocks  belonging  to  the 
Cenoz(*ic  age.  The  geological  history  of  the 
State  has  included  the  following  epochs:  (1) 
All  \\  i>consin  was  mountainous  alter  the  pre- 
Camtirian  rocks  were  deposited  and  folded; 
(2)  the  whole  State  was  a  peneplain,  with  a 
fiw  isolated  hills  rising  above  the  general  level; 
(i)  all  (jf  the  State  may  have  been  alternately 
submerged  bcli>w  the  level  of  the  ocean  and 
slightly  elevated  while  the  Paleozoic  rocks  were 
being  deposited;  (4)  again  dry  land  and  being 
fashioned  into  the  present  form ;  (5)  all  but 
the  southwestern  section  buried  beneath  an  ice 
sheet;  (6)  the  ice  sheet  melted,  leaving  Wis- 

consin somewhat  as  before  the  Glacial  Period, 

but  with  important^  manifestations  of  topog- 
raphy, soil  and  drainage.  The  Glacial  Period 

may  have  lasted  nearly  1,(XX),00()  years;  it  ended 
perhaps  J5.(H)()  in  50,WX)  years  ago. 

Mineral  Resources.— Although  the  mineral 
lesourccs  of  the  Slate  are  considerable,  Wis- 

consin ranks  relatively  low  among  the  mineral- 
proilucing  States  of  the  country.  The  chief 
mintnil  industries  are  the  mining  of  ores,  such 
as  iron,  zinc  and  lead;  the  quarrying  of  stone, 
sui'h  a<«  granite,  sandstone  and  limestone;  the 
digging  of  clay  for  making  lirick.  tile,  etc.;  and 
the  bottling  of  mineral  waters.  The  most  im- 
pi'itani  mineral  product  is  iron,  Wisconsin 
Thinking  fifth  among  the  ore-producin(^  States 
of  tbi-  Cnion  in  V*W.  In  lead  and  zmc  pro- 
<liirtion  Wisconsin  ranks  second  among  the 
S;.i:i"*  She  produces  al)OUt  one-twelfth  of  the 
/iia*.  i>ne-tiftirih  of  the  iron  and  (»ne-hundredth 
oi  rhr  k-ad  t»f  the  entirr  country.  Granite, 
':iin!'.t..ne  ;iiid  limestone  comprise  more  than 
iiiiu-  tenths  of  the  rock  ({narried  in  the  State. 
.\nii-n^  ;br  iManiie-producing  States  Wisconsin 
rank^  fourth  or  fifth.  There  are  extensive 
iliKirrie-*  «»t  l-rown  sandstone  along  the  Lake 
Sninri<r  coa^t ;  formerly  thi^  was  eagerly 
^otit;hi  and  wnliK  marketed,  but  ihe  change  <jf 
-i\li  in  rm  II!  yfar>  to  light-ctilored  stone  has 
jir.;t ''{any  il«<:r'i>i<l  iht-  market  for  the  brown. 
1  itiic^toni    ijiiarrii  s    mi    iiunuPUK   and   wideh 

distributed;  tbe  stone  i^  little  used  for  con 
sirnning  buildings,  lait  i.s  of  great  valui  fc 
making  lime,  for  fitundatinn  and  arch  work 
and  for  use  as  crushed  stone  in  road  making 
Clays  suitable  for  brick-  and  tile-makint;  arr 
widely  distributed.  In  commercial  \-alur  oi 
mineral  waters  (af»out  $l,00n,O(Vl)  Wisconsin 
ranks  first  among  the  States.  By  far  ihe  larx- 
est  part  of  its  production  comes  from  the 
springs  of  Waukesha,  which  long  since  atiainnJ 
a  nation-wide  rc-putaiion.  In  recent  yrar»  the 
total  reported  value  nf  all  mineral  produced  in 
the  State  has  been  alK>ut  $20.(11  M MM H)  annuallv 
The  actual  value  is,  doubtless,  considerabb 

higher,  since  because  of  their  wide<prtad  div* 
tribution  much  clav  and  stone  are  utilized  with 
no  record  ever  ma()e  <»f  their  value 

AgricultaFC,  Soils,  etc.— The  upper  Mit- 
sissippi  Valley,  to  which  Wisconsin  r>elongs,  i» 

a  region  of  uiuisual  fertility-.  In  the  southcm and  eastern  parts  of  the  State  practically  the 
whole  area  is  farm  land,  ranking  in  proiluctivr- 
ness  and  value  with  the  be^t  in  ihe  l-nitcd 
States.  In  central  Wisconsin  is  a  sandy  area 
of  much  lower  productivity;  whib-  in  iiorthrr 
Wisconsin  there  are  several  million  acrr^  ^tdi 
awaiting  development,  being  swamp,  cut-over, 
burnt-over  and  forest -covered  land.  A*  yc: 
only  60  per  cent  of  the  land  is  actually  in 
farms;  of  this  area,  about  60  per  cent,  asaiii. 
is  devoted  to  tillage  or  the  raising  of  naj 
Thus,  about  two-fifths  only  nf  the  total  bad 
area  is  actually  dc\*oted  to  field  crops.  This 
ratio  of  improved  land  is  less  than  half  tint 
of  such  States  as  Illinois  and  Iowa,  but  more 
than  twice  that  of  the  United  States  as  a  whole. 
In  the  northern  third  of  the  State  less  than 
one-fourth  of  the  land  is  in  farms.  In  tbc 
middle  third  more  than  one-half  is  in  farms: 
and  in  the  southern  third  more  than  *fO  per 
cent.  The  value  and  adaptability  of  the  north- 

ern section  to  high-grade  farming  operatkias 
has  been  thoroiijshly  demonstrated,  and  in  ikis 
portion  of  the  State  lies  the  greatest  field  for 
present  and  future  development.  The  census 
of  V)\ii  showed  a  total  of  177,127  farms  in  the 
State,  with  an  average  size  of  1P>  acres.  Al- 

most two-thirds  of  this  number  fell  betwcca 
the  limits  of  50  and  175  acres,  whili-  but  ICtJTS 
farms  exceeded  260  acrca.  During  the  cighi 
years  ending  with  V)\7  over  77U.UUO  acrt-»  »crc 
addrd  to  the  State's  area  uf  cultivated  crapHi involving  a  c«jnsiderable  increax:  in  ihc  toiaJ 

n umber  of  farms,  i'^or  reasons  already  poiittcd out  tlii>  increase  belongs  chictly  to  the  northcn 
half  ol   tbc  Slate. 

The  acreage  uf  the  leading  crops  of  ihc 
State  in  I'>17,  as  shown  by  the  go\ernmciu  re- 

port for  l)ecemi>er,  was  a!»  follow .t:  tame  hMf, 
2.7(13.U(X);  oars.  2^50.0(10;  corn,  1,*M  1.01)0;  larky. 
UKMXK);  rjc.  410,  OUO;  potatoes.  Jo7.aUU;  tubacoi. 
4S,3UU.  'Ihe  yield  of  ihe:>c  crops  was  respec- tively: hay  (all  kinds),  5.02i.OUU  ions;  oaU 
<)'),0(K).0(K)  bushels;  corn.  42.l%,QllO  busbds: 
barley.  19.2(X),(XX)  bushels;  rye,  73H5.000  Uuk- 
els;  iM>iatoes,  J.5.0(X),UUU  busheU;  wheat,  5JZ7r 
UK)  bushels;  tobacco.  45.885,001)  puunds.  1^ 
total  \alue  and  the  ̂ alue  per  acre  of  each  crofi 
basid  on  the  price:»  prc\ ailing  at  the  clotc  of 
tbi-  \iar.  was  as  ftillows;  h.iy.  $74JOO,U0QL  aad 
SJ'Ul;  oat^.  $ro..MU.UaO.  and  %29M;  corm. 
$/vS.7WMHH).  and  S.V^.»);  barley.  ̂ ^^HUO.fO).  and 
?.<'M>S:  r\e.  ?12,HJt).l¥)0,  and  13136:  ptiUtocs. 
$.n..=^(»(MXir).  and  $10260;  wheat.  $7n7frf\f»r.  aoa 
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Estimated  population,  2,500,350 
COUNTIES 

1  Aduiu   O  I  Sa.6i4  Marstlion  .... 
t  Aihlanil   E  3  »S.«1I  UarlDCtte   
t  BanoD   C  S  10.74)  Hurquette   
7  Bartleld    D  1  413.MT  UQwaukm  . . . 
I  Brews   K  7  itMl  Uonnw   
t  BoDalo   C  7  13,S$7  Ooonto   \ . 
t  Bornen   B  4  ll.Ma  Oneida   
t  Calumet.   J  7  49.102  Outanmle. . . . 
t  Chippewa      . .   D  G  17.123  Oiaukea   
t  OaSr     K8  7.S77  Papta   
*  ColombU    H  •  22.07*  Pleree   
Crawfonl    KB  Jl.a«7  Polk   
Dane   H  B  10,M9  Portace   

**  4  Radne'   a  Doucla*   
D  Dunn   
1  Eau  CUlre  . . 
I  Plorenca   
a  Food  du  Lac . 

-  Qreen  ijjie  . . Iowa   
.  Iron      . 

la.aoa  Itlctaland.', 
12.««8  Sauk  .. 

LaCr^\-...,:., 
>*    ) 

:?!S  ISfn'Se^"™-:;, 

Town*.  Etc. 
1  Cenluiia   

JSXp  :..:... 

JSa-;:::::::" 

p'
 

.  1  Sa..;..;;; 

'■  ;bu»",.;,. 

la-Si^./.v.-. 
■■  iBSSESS::;: 

Black  River  Fall!  . 

..!!  SUk;.-;:.;:. laiiciiMviiii  .-.-.t 

ilSTi!^-".:::' 

'■  11  E!SS,'™S"-'- 7  CambTldffe  ..... 

a  CamptMllaporl  . . 
a  Camp  DouElai  . . 
•  CubtoD   
0  CaMTlUe   
1  CAienovla  ....-■ 
1  CecU   

•  Cadai  Grovg' . . . 

4  GlenwoodUity... 

1  Onnd  Rapid!  . . . I  OraDUburf   

0  OreshaiD.  Sbawano  I  t 

I  HarUand   
1  Kaid  Gnea . . 
>  Hlibland   2  Rllben   
4  HUUboro   

1  Kartoon 
s  Hononviu<7  . 
D  HudKn   
»  Hunlitard  . . 
*  '-idependeno 

jr".:  :.■.■: 
iaDeavllle . . . 

ihDMMi  Cceek  . 

I  ReodaU   
I  Kennao   
i  EcDosha   
i  Kewulinm  . 
1  Eewauoee  . . 

»  Klltwuriie.'. 

4  S3  Lake  Nebanmon 

7  Loyal   
>  Luck    
:  Luiemb  urc  . . 

AGO  UaratboD  . . 
.4.«10  Marinette.,. 

7SS  Uarlon   

4SS  Uaraball  . '. 
g,7ill  Uannaetd.. 

070  Mlddlelon   

S33  MUtoD...'. '.'.'.,'. 
l.iii  Mineral  PolDI.. 

I.04B  Ut.  Honst 

7S8  Mu«»da 

3)714  Neenah  . 

..3  9 

!u«  OnntT   .'.'.';")lT 
,l4fi  Onalaika   D< 
3M  Onurlo   El 
330  Ooftbun   K  I 
712  Orecon   U  10 440  OrtOTdvUla   H  10 
■34  Oaceola   AS 
.mu  0*bka«ta   13 
343  OaMo   DO 
743  Owen   EO 
34*  Palfflvra   1 10 
»«7  PardeertUe   HS 
,072  Park  Palla   F4 
307  Pepin   91 
,»n  Peablln   K  S 

.Ml  PUUlpa  . ..'.'.'.'.'.'.'.>« 

4G0  Plttivllle   FT —  PlalDOeld   HT 
4.412    V .C«U8 

t   Mymi._._ 

«IS   F 
..AO 

i.ttt  pnneeton  .. 
41s  PulattI   o 

4«.48«  Racine   E  10 
M7  Randolph   HO 
400  Random  Latie   E  3 
BIB  Readnown   BB 

l.s:i  Rediranlte   H  7 
2.eiB  Reediburr   Q  a 
SaO  Readnllle   E  7 
332  ReeMVllla   10 
32ft  Rewey   E  10 

6.037  Btaladander   Q4 
1.013  RIblake   F» 
3, BOS  Rloe  Lake   GB 
!.<)S2  RIefalaDd  Cenlor  ..BO 
437  RIdceway   F  10 
704   Rio   HO 

.V73ft  RIpon   IB 
I.BOl   River  FalK   AO 
J33  Romolt   HO 
B37  Sauk  City   GO 
335  Scandinavia   U  T 
S38  Scblelilncervllle  ..  .J  ■ 
SB*  Sotaollald. Marathon   GO 

1.100  Seymour   17 (70  Sharen   1 11 
2.023  l^liawano   J  9 

SH.SGO  Sheboynn   K3 
l.sao  Staet>ayiuFaIli..KS h:  Shell  Laka   o« 
333  Sblocton   17 

1,U63   SbullibUiz   F  10 Wl  Soldlendtova...  EB 
0.0B2  South  UUWBUkee  K  10 

'302  Spenoer   '.F  0 1.433  Spooner   0  4 
730  SprlUE  (iraeo   F  0 b;2  SprlDc  Valley   B« 
300  St.  Claud   J  3 SBS  St.  Croli  FalU   A  B 

2.ora  Stanley   BB 233  Star  PfBlrlo   AB 
237  Steuben   EB 

3. SOI  Stevena  Point   G  7 
3!B  Siockbrldca   JT 
204  Stockholm   B  7 
343  Stoddard   D  S 

4.701  Stouchton   mo IBS  Slratlord   QO 

l!llB  Sun^^lrie  ..'.*.' .'.*!!• 
4ti.2^fl  Superior   B  2 343  Theresa   JO 

741  Thorp   B  3 
723  TIgerton   Ha 

3.410  Tomah   BS 

913  TrempealeaD'.'.'r.'.DT 
442  Turtle  Lake   B  t 

4.S30  Two  Riven   K  T 

»«3   Unlly...1*.'?.'.'.'.'.'.Fe 
371  Viola   EO 

2.u3ft  virogua   K8 
733  Walworth   I  10 

3.330  Waahbum   K  2 
GBl  Watertord   J  10 

1.210  Watarloo   IB 

b!s70  Waukagha  .'.'.'.'.'. '.i  ill 
330  Waunakee   HO 

1.73B  Waupaca   ..H7 
3.302  Waupun   IS 







476  WAVMka   ..B9 642 

Ml  WdeoBM.  Ofita- 7M 
nmto   ..J  7 6.224 

A.Mft  WrniAUlB  ...... .J  10 
661 2.462  W«t  Bead   ..J  9 
610 

f02  WMtby   B6 940 729  Wcttfleld   .116 

446 327  Wentoo   .86 
1.090 640  Wett  Salem   .D6 
760 

967  Weyaawec»   
I  7 525 

671  Wejrerbauwr   
DA 425 

WhlMflth  Bay ....  K  9 
WhlMhaU   D  7 
Wblt«wa(«r   110 
WUd  Rom   H7 
Wilton   B6 
Wlnneooiuie   17 
Wlthee   B  6 
Wlttenberr   H  6 
WoDewoo   P  6 
WrlffhtnowB   J  7 
Wyooena   H  9 
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tobacco,  $8,030,000,  and  $16625.  The 
«d  total  value  of  all  crops  In  1917  was 
0^000.  This  compares  with  a  total  valine 
^  preceding  year  of  $254,000,000,  and  an 
e  annual  value  for  the  five-year  period 
3  of  $183,000,000. 
I  most  striking  agricultural  dievelopment 
^cousin  in  recent  years  has  been  that  of 
Irying  industry.  Within  a  generation  a 
ion  has  taken  place  in  Wisconsin  dairy- 
significant  as  any  in  the  annals  of  agn- 

Until  the  early  70*s  Wisconsin 
was  contemptuously  quoted  on  the  east- 
chanees  as  ̂ western  grease*;  while  her 
could  be  marketed  only  undf^r  the  camou- 
>f  eastern  trade  names.  By  persistent 
ation,  education  and  agitation,  Wisconsin 
en  have  lifted  the  State  to  it&  ̂ present 
II  of  first  rank  in  the  country  with  re- 
:o  this  industry,  supplying  one-sixth  of 
ion's  creamery  butter  and  three-fifths  of ese.  In  1917  over  8,500,000.000  pounds 
c  were  produced,  with  an  estimated  farm 
)f  $179,135,000,  an  increase  of  $69,000,000 
be  year  1915.    While  there  has  been  a 
increase  in  dairy  products  of  all  kinds 
ht  years  the  development  of  cheese  mak- 
s  been  particularly  rapid;  in  the  period 
)  the  annual  output  of  butter  rose  from 
^000  to  124,000,000  pounds ;  that  of  cheese 
144.000.000  to  234,000,000  pounds.  On 
ary  1918  the  estimated  number  of  horses 
ules  in  the  State  was  711,000,  valued  at 
,000;  of  milch  cows,  1.785.000,  valued  at 
5,000;  of  other  cattle,  1,394,000,  vahied 
.420,000;  of  sheep,  651.000.  valued  at 

XX);  of  swine,  2.019,000,  valued  at  |45,- 
L  The  estimated  total  value  of  all  live- 
¥as  $316,253,000.  Among  minor  agricul- 
roducts  Wisconsin  is  conspicuous  for  to- 
and  cranberries.  Both  crops  are  highlv 
id,  tobacco  being  raised  in  a  few  south 
counties  of  the  State  (principally^  Dane) 

ive  a  limestone  soil,  and  cranberries  in  a 
rroup  of  west  central  counties  that  abound 
nps.  Sugar-beet  raising  and  the  manuf  ac- 
f  beet  sugar  have  gained  an  important 
Id  in  the  State.  Althou|;h  it  lies  in  the 
ititude  as  the  famous  fruit  belts  of  Mich- 
hitario  and  New  York,  Wisconsin  shares 
uit-raising  advantages   of  these   regions 
a  limited  extent.  Those  advantages  con- 
lide  from  soil,  chiefly  in  their  proximity 
Great  Lakes  (boies  of  water  large 

I  to  exercise  a  marked  control  over  die 
ature  of  the  adjoining  regions)  and  the 
lat  in  this  portion  of  the  continent  the 
ing  winds  are  from  the  west.  Since  Wis- 

hes to  the  west  of  the  Great  Lakes  only 
;K)rtions  of  the  State  in  close  proximity 
»crior  and  Michigan  enjoy  the  influence 
espect  to  temperature  with  which  Mich- 
id  these  other  noted  regions  are  favored. 
the  Michigan  and  Superior  coast  lines, 

;r,  particularly  in  the  Door  County  Penin- 
ruit-raising  has  become  an  important  tn- 
with  promise  of  marked  development  in 

future.  The  estimated  value  of  the 
uid  cherry  crops  for  1917  was  $4,277,000, 
ipared  with  $2,048,000  in  1909. 
•est  Products.— Within  the  memory  of 
iU  living  more  than  one  hundred  billion 

white  pine  stood  in  Wisconsin's  splendid 

forests,  in  addition  to  great  qtiandties  of  oak, 
maple,  birch,  elm,  basswood,  spruce,  cedar  and 
ash.  To-day  Uie  white  pine  forests  exist  chiefly 
in  memory,  and  the  other  timber  reso^rc^  have 
been  squandered  with  lavish,  hand.  Neverthe* 
less  t&e' lumbering  industty;  until  within  a 
decade^  the  State's  leading  one,  still  remains  im- portauL  even  in  decline.  The  absolute  output 
of  ItmnDer  products  first  assumed  Hkrge  im>pefr<- 
tions  about  1870.  It  increased  by  leaps  and 
bounds  until  1890,  remained  at  a  maximum  for 
a  little  over  a  decade,  and  has  since  steadier 
declined.  Although  the  absohite  production  of 

lumbei-  was  sKs^tly  greater  in  1890  than  in 
1900,  not  until  wic  latter  year,  with  the  subsi- 

dence of  the  lumber  output  of  Midxigati,  did 
Wisconsin  take  foremost  rank  as  a  lumbertng 
State.  This  primacy  was  retained  until  190$, 

when  it'  was  yielded  to  Washington.  At  die 
height  of  the  logging  industnr  (1890-1900)  the 
value  of  the  lumber  produced  annually  reached 
well  toward  $70,000,000,  more  than  the  average 
annual  value  of  the  gold  mined  in  the  entire 
country.  The  value  of  the  present  outpiit  of 
roti^  lumber  is  about  $30,000,000  annually. 

Fisheries. —  The  commercial  fishing  indus- 

try of  "Wisconsin  in  1915  produced  almost  24.- 000,000  pounds  of  fish,  valued  at  about  $850,000. 
About  duree-fifths  of  the  total  output  came  from 
Lake  Michigan  and  Green  Bay,  and  the  city  of 
Green  Ba;^  is  supposed  to  be  the  leading  fresh 
water  fishing  centre  in  the  world.  About  one- 

tenth  of  the  State's  total  output  came  from 
Lake  Superior,  and  the  remaimng  three-tenths 
f I'om  the  Mississippi  River  and  the  interior waters  of  Wisconsm.  The  most  important  fish 
in  the  two  lake  districts  are  herring  and  lakb 
trout;  in  the  Mississippi  River,  caip  and  buf- 

falo. The  ̂ direct  returns  to  the  State  from 
the  pleasure  fishing  of  tiie  summer  tourists  is 
several  times  as  great  as  the  direct  value  of 
the  Commercial  fishing  industry;  for  the  year 
1916  this  was  estimated  by  the  State  Conserva^ 
tion  Commission  to  amount  to  $5,000,000. 

Mttotetorecr— The  centre  of  population 
and  of  manufacturing  in  the  United  States  has 
moved  westward  along  the  59th  parallel  of 
latimde.  Wisconsin  lies  from  200  to  500  miles 
north  of  this  line.  Moreover  the  State  has  no 

coal  deposits;  due  to  its  position  west  of  the 
Great  Lakes  it  is  off  the  main  continental 
routes  of  traffic  from^  east  to  west;  and  the 
population  is  still  in  either  the  agricultural  or 
the  Itunbering  stage  of  development  From 
these  facts  it  might  be  supposed  that  manufac- 

turing would  have  made  httle  headway.  How- 
ever, these  disadvantages  are  counterbalanced 

b>  certain  factors  favorable  to  the  development 
of  manufacturing,  so  that  in  1910  in  per  capita 
vzlue  of  manufactured  products  Wisconsin  out- 

ranked every  other  State  west  of  Ohio.  Among 
the  factors  contributing  to  this  result  Qiay  be 
noted  proximity  to  raw  materials,  the  trahn>or- 
tation  facilities  and  water  power  afforded  by 
the  waters  and  rivers  bordering  and  traVersing 
the  State,  and  finadly  a  progressive  and  aggress- 
ivie  attitude  on  the  part  of  the  population^  lead- 

ing to  St  vigorous  utilization  of  the  ̂ potential 
resources  oi  the  State.  Unlike  tiie  older  east- 

ern communiti^.  manufacturing  in  Wisconsin 

is  still  prevailingly  shaped  bjr  the  State's  natural 
resources.  Thus  the  lumbering  and  wood  prod- 

ucts industry  far  outrank  all  other  branches  of 
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iiLiiiurariiiiiii^  ill  WiMciiiNiii,  the  (Irclitu*  in  \;iliu> 
ii:  rrci'iii  ycai>  of  the  aiimi;il  output  of  rou^h 
himhcr  iK'iii^  mtirc  tliaii  counter! lahinccd  liy  t!ic 
iiuri-asi'd  atH'iitiini  {laid  to  more  a(l\ancc(i  and 
spec  iah  zed  manu  fact  lire  of  forest  pruductN.  In 
I<)14  the  total  value  of  the  wood  products  of 
the  Slate  excei'de<l  $10»MXX),00().  made  up  of 
lumlier,  rouv:h  and  finished,  $55.0(X).(KX) ;  pulp 
and  paper.  $Jl.l)(X),0(K);  furniture,  $22,000.()0(). 

The  foremost  nuinufacturiuK  industry  is 
dairviuK.  already  treated  in  connection  with 
agriculture.  The  manufacture  of  foundry  and 
machine-sliop  products  comes  next  after  forest 
products,  ha\ing  enjoyed  a  remarkable  growth 
in  recent  years.  The  tigures  for  V)\A  show  an 
annual  output  of  o\er  $()(MXX),U(K).  The  chief 
centre  of  this  industry  ib  Milwaukee  and  the 
other  cities  along  the  southern  coastline  of  Lake 
Michigan.  Their  location  on  Lake  Michigan 
within  easy  reach  of  the  network  of  railroads 
centring  at  Chicago  affords  them  superior 
transportation  and  marketing  advantages.  The 
dairying  industry  is.  of  course,  widely  <lifTused 
oxer  the  State,  although  e\en  here  a  tendency 
toward  centralization  is  heconiing  manifest. 
Next  in  imiMirtaiice  is  the  manufacture  of 
leather,  the  output  in  1914  being  worth  over 
$42,01)0,000.  The  development  ui  the  leather 
industry  is  due  to  the  abundant  supplies  of  oak 
and  hemlock  bark  provided  by  the  forests  of 
the  State.  The  tanneries,  formerly  widely  dis- 

tributed, are  now  largely  centred  in  a  few  cities 
in  the  eastern  part  of  the  State.  In  output  of 
leather  Milwaukee  leads  all  the  cities  of  the 

I'nited  Stales.  Mall  liquors  closely  follow  after 
leather,  the  output  in  1914  being  valued  at  al- 
mt»st  $41.(X)0,000.  Flour  and  grist  mill  products 
in  1914  were  worth  nearly  $2<>.000,000.  In  both 
these  industries  a  high  degree  of  centralization 
prevails,  modified  to  .some  extent  by  the  exist- 

ence of  numeroUN  small  mills  and  breweries 
scattered  over  the  Stale.  Milwaukee  produces 
more  beer  than  all  the  remainder  of  the  State 
and  ranks  as  the  second  brewing  centre  in  the 
country.  Pcipular  opinion  to  the  contrary,  how- 

ever, brewing  is  not  Milwaukee's  first  or  even 
it.^  second  industry  in  point  of  imiKirtance. 

Slaughtering  and  meat  packing  has  )^rown  rap- 
idly ni  recent  years,  the  industry  being  centred 

chiefly  at  Milwaukee  and  other  ne;.rbv  cities. 

The  output  for  1<>14  was  valued  at  $.U,()(X).(XK). 
The  paper  and  wood  pulp  industry  is  increasing 
r.ipidly.  In  1914  the  output  was  valued  at  $31,- 
(K)0.(XX».  and  Wisconsin  ranked  fourth  among 
the  Stales  with  respect  to  this  industry.  Flour 
antl  grJNi  mill  pri»diicis  are  slowly  declining  in 
im}K>rtance;  their  v.due  in  r'14  was  $28.700.(XK), 
about  $,U»00.00(»  less  than  in  IW.  Other  im- 
IM>rtant  and  growing  manufacturing  industries 
are  those  of  agricultural  implements,  in  which 
WiMdii^in  ranked  sicon»l  in  1914,  automobiles 
and  boots  and  shoes.  Over  one-thir<I  (in 
v.due)  of  the  manufacture*!  pr»>ducts  of  the 
.^tate  are  made  at  Milwaukee,  and  fully  four- 
fifth^  of  ihe  total  in  thi  Southeastern  «iuarter  of 
the  Slat*.  Milwaukie  ba^  become  one  of  the 

chief  manufannrinv;  centres  tif  the  I'nion.  rank- 
ing first  in  Icatlur.  svcoiid  in  litjuor  and  malt, 

thinl  in  foundry  and  m.ichine-shop  products, 
and  tenth  in  total  vabu   of  inannfactures. 

The  l'nite»|  Slalr-*  CViiniis  l^ureau  fiynres  ft)r 
1*>14  rreililril  Wi-ronsin  with  9.1(V4  manufactur- 

ing establJshnunN.   in   which   4>ver  JJO.UKI  per- 

Mijs  were  engaged.     The  capital  investment  wi 
$754,(NNMXlO.  salaries  an<l  wages  paid  amiiun:cd 
approximately    to    $1.S0,(X)0/)U0.    and    the    loial 
value  added  to  raw  materials  thriiugh  prcKo^c- 
of  manufacture  was  estimated  at  $1277,7.^,000. 

Banking. —  No  sulijcct  caused  more  pro- 
longed discussion  at  the  lime  the  State  consti- 
tution was  adopted  than  did  that  of  liankint; 

Largely  because  of  the  extreme  measures  Miih 
regard  to  banking  contained  in  the  first  constf- 
tution,  that  instrument  was  rejectt-d  by  the  \ •  it- 

er.s.  The  second  constitution  drafted  (here* 
fore,  was  more  liberal  toward  banks  and  bank- 

ing, and  a  general  banking  act  wa>  pa»ed  ir. 
1S92.  In  1903  a  Stale  banking  department  Has 
created,  in  charge  of  a  commissioner  of  liank- 
ing.  Private  banks  were  legislated  out  of  ex- 

istence, and  Slate  banks  were  rec|uired  tu  be 
twice  examined  and  to  make  five  reports  yearly 
on  call  to  the  bank  commissioner  At  the  clo»c 
of  1916  there  were  7^7  State  banks  and  tniM 
C(;mpanies  as  compared  with  240  in  18%.  There 
were  also  138  national  banks  at  the  clo<c  o: 
1916.  The  following  summary  exhibits  the 
principal  items  concerning  the  banks  ui  the 
State  at  that  time: 

ITEM CapitAl   
Sun>lus   
UtiiiiviUrd  profits.  . 
Rfs«iurecs   

State  and  u^i^p 
Natt>)nal  banks  and  tnoc 

bank*.  133  companai^  7j; 

f  18.46M.OO0  00  "  U3.t72,i30  00 8.137.000  00  .      7.4QO.M9  51 
5.058.000  00  5.249.601  00 

25 J.. 560. 000  00  2^.617.175  •! 

During  the  year  1916  there  was  an  increa^ 
in  the  total  banking  power  of  the  State  of  fKZ^ 
000,000,  an  amount  almost  e(iual  tu  the  toial 
assets  (»f  the  State  banks  in  VM)2 

Transportation. —  The  advantage  whick 
the  Slate  derives  from  the  tran:>portatiun  facil- 

ities atlorded  by  Lakes  Michigan  and  Supcriur 
has  already  been  adverted  to.  On  the  west  the 
Mississippi  lK)rders  the  State  for  250  miles  and 
is  navig:d)le  throughout  the  distance.  The  pio^ 
neer  hopes  of  a  widely  developed  system  ut 
intrastate  water  transit  have  not  Iieen  realiicd. 
Nevertheless  the  rivers  of  the  State  ha\c  prmcd 
of  vast  importance  as  affording  a  means  to  Hou 

the  lumber  to  market.  All  four  of  the  Slate's 
well-developed  manufacturing  areas  owe  their 
prominence,  either  directly  or  indirectly,  tu  the 
transportation  advantages  afforded  by  its  n\o 
an<l  lake  systems.  These  areasi  are  (1)  the 
Lake  Michigan  shore  line;  (2)  the  Fox  Rhrr 

\'alley;  (3)  the  Rock  River  Valley  < including 
Madison)  ;  and  (4)  the  upper  Wisconsin  Valley. 
Railroad  building  in  the  State  was  begun  in 
1851.  the  first  line  to  cross  it  Iteing  laid  frov 
Milwaukee  to  I'rairie  du  Chien  in  1H51-57.  h 
the  early  iH*riod  of  railroad  development  it  W 
U'lieved  tnat  the  most  important  routes  vooU 
run  east  and  west,  connecting  Lake  MicU^ 
with  the  Mississippi  River,  an<I  the  second  hne 

to  cross  the  State  was  early  built  from  Slil- 
waiikoe  to  La  Crosse.  The  decline  in  impoffi- 
ance  of  river  commerce,  together  with  the  d^ 
vclopment  of  Chicago  and  Milwaukee  near  ik 
s<'Utliern  end  of  Lake  Michigan  and  Saint  PmI 

and  MinncHpcdis  on  the  uppi'r  Mississippi,  have 
given  a  pronounced  north  west -southeast  tftod 
tti  the  transportation  lines  of  the  State.  In  1^-^ 
the  Sute  had  a  main  track  mileage  of  7il& 
over  S.OOO  miles  of  this  total  tieltmfKng  to  tbr 
Chicago  and  Xtjrthwestern,  the  Chicago,  W^ 
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i  and  Saint  Paul^  and  the  Minneapolis, 
^aul  and  Sault  Sainte  Marie  systems.    In 
state  highway  commission  was  created 
scientific  and  far-reaching  system  of 

.y^  improvements  was  begun.  As  yet  in 
iBcy,  relatively  speakmg,  by  the  close  of 
ariy  5,000  miles  of  improved  highway 

ui  constructed  at  a  cost  of  almost  $18,- 
;  work  is  progressing  in  accordance  with 
[>rehensive  system  which  will  ultimately 
;very  county-scat  in  the  State  and  almost 
village  or  town  of  any  considerable  im- 
:c.    Economically,  socially  and  otherwise 
system  of  highways  wUl  be  second  in 

e  only  to  that  of  the  railway  system 
»i7i^te. 

remment« — ^The  constitution  under  which 
tain  was  admitted  into  the  Union  in- 1848 
in  force,  although  a  number  of  amend- 
have  been  made  in  the  70  years  of  its 
on.  Amendments  must  originate  in  the 
arc.  Upon  approval  by  majority  vote 
members  of  each  house  in  two  succeed- 
slatures  they  must  be  submitted  to  the 

•ie,  which  approves  or  rejects  them  by 
ty  vote.  To  call  a  constitutional  conven- 
e  question  of  holding  one  must  be  sub- 
by  legislative  vote,  to  the  voters  at  the 

1  of  the  succeeding  legislature  and  a 
tjf  vote  must  be  given  in  its  favor.  The 
ive  power  is  vested  in  a  bicameral  legis- 
consisting  of  a  senate  and  an  assembly, 
isembly  must  never  number  less  than  54 

e  than  100  members;  the  senate  must 
r«  more  than  one-third  nor  less  than  one- 
as  many  members  as  the  assembly.  At 
ssent  time  the  assembly  consists  of.  100 
rs  and  the  senate  of  33.  Regular  sessions 
legislature  are  held  biennially,  in  ̂ e 

mbered  years.  The  governor  is  th6  chief 
ive  officer  of  the  State,  and  has  a  limited 
jwer  over  acts  of  the  legislature. ,  Other 
ive  officers  are  a  lieutenant-governor, 
ry  of  state,  treasurer,  superintendent  ot 
instruction  and  attorney-general.  All  of 
accept  the  lieutenant-governor  receive  an 
salary  of  $5,000.  In  recent  years,  due 
progressive  movement  led  by  R.  M.  La 
e  (now  United  States  senator  for  Wis- 
I,  a  number  of  powerful  commissions  have 
stablished,  and  these  are  quite  as  im- 
:  elements  of  the  administrative  system 
State  as  any  of  the  older  offices  already 
The  more  important  are  the  industrial, 

railroad   commissions,    each    consist- 
Jiree  members  with  annual  salaries  of 
Other  important  commissions  and  de- 

nts are  the  free  library,  conservation, 
irvice  and  highway  commissions,  the  en- 
Dg,  banking,  insurance  and  agricultural 
nents,  the  State  board  of  control,  the 
card  of  public  affairs  and  the  State  His- 
Society.  The  judicial  power  of  the 
s  vested  in  a  Supreme  Court,  Grcuit 
,  courts  of  probate  and  justices  of  the 
Supreme  Court  justices  are  elected  for 
terms,  but  in  practice  sitting  justices 

lally  re-elected,  commonly  without  op- 
U   Circuit  and  probate  juc^es  are  elected 
and  four  years,  respectively,  and  jus- 

f  the  peace  for  two  years.  The  full 
)f  suffrage  is  granted  to  all  male  dti- 
'  the  United  States  of  21  years  of  age 

and  upward  and  to  those  of  foreign  birth  who 
prior  to  1  Dec  1906  declared  their  intention  to 
become  dtizens  of  the  United  States  who  have 
resided  in  the  State  one  year  and  in  the  elec- 

tion district  10  days.  Woman  suffrage  exists 
as  yet  only  in  connection  with  questions 
pertaining  to  schools.  Wisconsin  was  one  of 
the  first  States  to  adopt  a  direct  primary  law 
for  ■  the  nomination  of  party  candidates  for 
office.  A  comprehensive  corrupt  practices  act 
eliminates  many  of  the  evils  attendant  upon 
partisan  contests  with  which  the  State  was 
formerly  familiar.  Candidates  for  office  must 
file  at  suitably  intervals  sworn  statements  of 
their  receipts  and  expenditures,  all  political  ad- 

vertisements must  be  accompanied  by  a  state- 
ment concerning  their  cost  and  who  pays  it, 

and  the  pdtposts  for  which  candidates  may 
spend  money  iare  limited.  Cities  are  governed 
bv  generad  or  specific  charters.  The  conmris- 
sfon  form  is  permitted  and  has  been  adopted 
by  a  number  of  the  cities.  It  seems  not  to  he 
gaining  ground,  however,  and  one  dty  whidl 
operated  under  it  for  several  years  has  re- 

turned to  the  old  form  of  government  by  mayor 
and  coimdi.  The  towns  are  governed  by  offi- 

cers elected  by  the  voters  assembled  in  annual 
town  meeting.'  Cotmties  are  governed  by  a 
county  board,  composed  of  representatives  from 
the  several  towns  and  by  the  following  admin- 

istrative officers:  clerk,  sheriff,  treasurer^  dis- 
trict attorney,  coroner,  cleric  of  Grcuit  Court, 

register  of  deeds,  surveyor  and  superintendent 
of  sdiools. 

Finance.— The  framers  of  the  State  con- 
stitution were  concerned  above  all  things  lest 

the  State  be  phmged  into  debt.  Stringent  safe- 
guards were,  therefore,  devised  to  prevent  this, 

and  prior  to  1918  there  was  no  rormal  State 
debt.  However,  what  in  effect  amounted  to 
one  of  sUghtty  over  $2,000,000  existed,  being  the 
obHgatioB  of  the  State  toward  its  own  several 
educational  funds,  the  prindpal  of  which  had 
been  devoted  to  the  extraordinary  expendi- 

tures of  the  Civil  War.  In  1915  a  bmnning 
was  made  of  paying  off  this  debt  at  the  rate 
of  $100,000  a  Tear.  In  March  1918,  a  law  passed 
autnorizing  the  issuance  of  $1,000,000  in  State 
bonds  tb  ifefray  expenses  incurred  in  eqtiipping 
Wisconsin  soldiers  for  service  in  the  Great 
War.  The  chief  sources  of  revenue  are  taxes 
on  corporations,  inheritances  and  incomes. 
With  respect  to  the  latter  form  of  taxation, 
Wisconsin  is  a  pioneer  among  the  States  of  the 
Union.  For  the  year  ending  30  June  1916,  the 
total  income  tax  assessed  was  $3337,370.04. 
Personal  property  tax  offsets  were  allowed  to 
the  aihotmt  of  $1^25,641.62,  and  the  amount 
of  cash  actually  collected  was  $1 ,906^441  j69. 
Ten  per  cent  of  the  income  tax  goes  to  the 
State  government,  the  remaining  90  per  cent 
to  local  governmental  units.  During  uie  same 
year  thegeneral  property  tax  levy  amounted  to 
$43365,000,  ̂ e  corporation  tax  to  $6,517,000, 
and  thcf  inheritance  tax  to  $502,000,  the  total 
taxes  paid  for  all  sovemmentd  purposes  be- 

ing in  excess  of  $52,000,000:  Of  the  general 
property  tax,  10  per  cent  went  to  the  State 
government,  20  per  cent  to  ffie  counties,  41  yi 
per  cent  to  local  governments,  and  28^  per 
cent  to  schools. 

Charitable  and  Correctianal  Institutions.^ 
The  charitable  ttnd  correctionAl  institutions  are 
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administcrrfl  l>y  the  State  Board  of  Control. 
It  has  suprrvision,  amoiiK  other  thin(;s,  nvcr  the 
iii>aiic.  whethiT  in  State  or  county  hospitals. 
oviT  the  county  tut>erculf>.sis  sanitaria,  fioor- 
hruses,  police  "Stations  and  jails;  and,  sut>jcct 

to  the  governor's  approval,  acts  as  a  board  of parole.  There  are  two  State  insane  hospitals 
(at  Oshkosh  and  Mrndota)  and  35  comity  hos- 

pitals. There  is  one  State  tuberculosis  sani- 
tarium at  Wales  and  nine  county  sanataria. 

At  the  State  sanitarium  were  187  patients  in 

1*^16.  maintained  at  a  v^iekly  cost  of  $11.42  for 
each.  The  two  State  insane  hospitals  together 

had  1,262  inmates  in  l'M6  supported  at  a  weekly 
per  capita  conI  of  about  $5.  The  Wisconsin 
State  rris(»n  at  \\  aupuii  had  906  inmates  whose 
weekly  support  cost  $.VSO  each.  Other  State 
institutions  include  a  home  for  feeble-minded 

at  Giippewa  I*\ills,  a  school  for  the  blind  at Janesville.  school  for  the  deaf  at  Delavan,  a 

State  ret'omiiitory  at  (ireen  Bay,  an  industrial school  for  lioys  at  Waukesha,  and  an  indus- 
trial home  for  womi-n  at  Taycheedah.  At  the 

State  prison  a  binder  plant  is  maintained,  and 
convicts  are  emploxcd  in  n>ad  building.  The 
cost  of  maintaining  the  several  charitable  and 
cttrrectional  institutions  of  the  State  for  the 
year  ending;  JO  June  1916  was  $1,294,449.  Their 
total  number  of  inmates  at  the  close  of  that 
year  was  4,824. 

PopuUtion.-;-  For  a  rural  State  the  popula- 
tion ot  Ui.<;consin  represents  a  high  degne  of 

racial  intermixture.  In  18.^,  two-thirds  of  all 
the  Norwij^ians  of  the  country  lived  in  Wis- 

consin. They  arc  still  one  of  the  most  im- 
portant elements  of  the  population,  allhoURh 

Wisconsin  is  no  lon^'er  the  leadinK  Scandinavian 
State.  From  the  be.i^inniuf^  the  German  ele- 

ment has  bem  strongly  represented,  and  at  the 
piesent  time  after  the  native  Americans,  it 
c«'>nstitut(S  the  chief  racial  element  of  the 
Stale.  The  (ierni.m  element  is  siroUKcr  in 

W  iM-onsin  than  in  any  other  State  oi  the 
Union,  and  Milwaukee  is  probably  more 
.strongly  Teutonic  than  any  other  important 
American  city.  There  are  important  Slavonic 
.*«(ltlemenis  in  Milwaukee  and  in  central  Wis- 

consin, l)uich  settlements  in  Brown,  Sheboygan 
and  other  counties,  and  Swiss  settlements  in 
(ireen  anil  a(lje»ining  counties.  In  the  latter 
^ection  dairying  has  become  the  dominant  in- 

dustry, and  more  Swis*i  cheese  is  manuiaetured 
lure  than  an> where  else  in  the  United  States. 

In  1840  Wisconsin  had  a  population  of  .^O.'M.S. 

I'"r<'m  1S40  U*  1850  the  population  increased 
10  fold,  and  irfjm  1850  to  1800,  two  and  one- 
Jialf  f.»ld  (775.S^1  in  1S60).  In  the  50  years 
Mom  1800  to  join  there  was  a  fairly  regular 
MureaNe  of  slightly  over  300,000  per  decade,  the 

vopulaiion  in  I'MO  being  2.333,869.  This  abso- 
li:tr  rate  ot  nicrease  is  supposed  to  have  held 
ii-r  the  five-year  period  ending  191.^,  the  c^ti- 
m.ited  increase  during  this  time  being  140,U(.)0. 
I  \\\\<,  the  absolute  increase  in  population  per 
di  cade  has  remained  practically  constant  for 
7^  >earN  ( lS4tUl'>15).  while  the  ratio  of  in- 

crease to  total  population  has  constantly  de- 
cieaseil.  In  1*>10  ibt-  State  had  eight  cities  of 
25.<ll*>  or  over,  and  IH  more  with  population  in 
excess  of  In.iHMi.  Of  thr  total  popuhititdi 
l.Sjli.Kl)  or  7S  ptr  nut  wtTt*  nati\e  l»orn  and 
."13,UI0  or  22  ptr  erni   were  foreign  Inirn. 

Religion.— The  last  census  reported  1,000,000 

church  members  in  WiscouMn  divided  anii-nK 
38  denominational  bodies  and  4.<X)2  churrhc« 
Slightly  over  half  of  the  total  church  member- 

ship is  Roman  Catholic.  More  than  onc-f«.urrh 
is  Lutheran.  Next  in  numerical  order  arc  ihf 
Methodists  with  about  (y  per  cent,  and  the  Con- 
grcgationalists  with  Zl/t  per  cent  of  the  iota! 
church  membership.  No  one  of  the  remainini: 
34  denominations  possesses  as  many  as  25.fXKJ 
members. 

Education.—  Notwithstanding     the     diverse 
racial    elements    and    the    predominantly   rural 

tN-pe  of  population,  the  schi»ol  system  of  Wi*- 
con  sis  is  the  chief  glory  of  the  State.     At  it* 
anex   stands    the   University   of   Wisconsin  at 
Madison,   superbly   located   on   Lake    Mendota, 
with    grounds     stretching     for     several    milrb 
along  the  shore.     It  is  housed  in  some  40  ma:n 
buildings  valut-d  at  sevenU  million  dollar*.     In 
the  year   1916-17   there    was   a    faculty   enrol- 

ment  of  f)00  and   the   student   enndment   wa« 
close  to  8,000.    With  our  entrance  into  the  Greai 
War  in  1917   however,  came  a  heavv  decre.i" 
in  numbers,  both  of  faculty  and  students     The 
university  is  built  around  the  (.  ollege  of  l.r:- 

ters  and  Science,  and  includes  a  graduate  sch^' ' law,   engineering,    medical,   mu>ic,    agriruhun!. 
libr:iry,  pharmaceutical  and  extension  di\i^:<.:' 

and   schools.     To  a   greater   extent,    proba*'y. 
than  any  other  American  univerMty.  the  L*r.:- 
yersity    of    W'isconsin    has    made    its    interrsis identical   with   tho^c  of   the  people   compi-sin; 
the  commonwealth.     There  are  nine  State  nor- 

mal schools,  located  at  Milwaukee.  River  Falb. 
Stevens    Point,    Whitewater,    IMatteville.    Eau 
Claire,    La     Crosse,    Superior    and     Oshkn^h 
Their  administration   is   entrusted   to   a   Mngle 
Board  of  Normal  Schodl  Regents,  corrr<*pond- 

iiig  to  the  Hoard  of  Regents  of  the  L'niversity; while  the  State  Board  of  Education  correlatn. 
on    the   bu>iness   side,    the   higher    education^ 
interests   of    the   State.     The   more    important 
privafely-supported  colleges  of  the  State  are 
Law  re  nee,  at  Apple  ton ;  Ripon,  at  Ripon ;  Beloi:. 
at  Beloii;  Carroll,  at  Waukesha;  Campion,  at 
Prairie  du  Chien  and  Milwaukee- Downer  (for 
women)     and    Marquette    University    at    Mil- 
vaukei-.     There  is  an  excellent  system  of  pub- 

lic, high  and  graded  schiMils,  with  suitable  pro- 
vision for  State  aid  and  State  super\-ision.    lo 

1*^3-16    there   were   47,000   pupils    enrolled  in 
the  333  puldic  high  schotds,  an  increase  of  74 
per  cent  in  10  years.    Since  the  Catholic  popa- 
latitjn    of    the    State    outimmlHTS    thai    of  a!l 

othi-r   religious   denominations  combined,  tllCR 
is  a  large  enrolment  of  pupils  in  the  numerous 
church  schools  who  would  otherwise  en  to  ik 
public  schools.     The  numf>er  of  ungraded  rural 
schools  ia  decreasing  slowly,  while  the  proper 
tir)n   of   total   school  population   in   attendance 

upon  graded  schooU  is  steadily  and  rapidl)'  in* 
creasing.     In  1915-16  ci.ntiiiuation  schools  ml' 
cities    enrolled   36,700   pupils    at    a    per  capita 

cost  of  $12.45.    In  1915-16.  with  a  total  popda- 
tion    ot    >chool    age    of    801,^^5    in    the   dtatc 
516.'^>0  were  enrolled  in  the  .several  classes  of 

free  public  schools  and  about  70,000  (b)'  f^ 
matiiin)  in  private  and  parochial  schools.    For 
nearly  a  (juarter  of  a  century  the  State  has  ha^ 

an   admirably   ork:ani/ed  system  of   library  *ii- 
(:er\iMun   and   IiMiIership.   with    the    rrsnlt  tha* 
the  people  of  Wisconsin  prohahly  enjoy  nwrr 
adequate  library  service  than  di>  those  of  ar* 
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]tatc.  The  traveling  libraries  sent  out  by 
K  Library  Comtnissiaa  penetrate  to  every 
of  the  State  j  while  the  resources  of  the 
Historical  Library  with  its.  more  tb^ 
<  titles  and  the  University  Library  with 
'.more  are  at  tiie  disposal,  under  reasoa- 
ministrative  regulations,  of  every  reddest 
Sute. 

tory. — The  territory  now  euibracrt  in 
tun  has  belonged  successively  to  Spain, 
,  Grest  Britain  and  the  United  States, 
panish  rule  was  theoretical  rather. than 
and  need  not  be  dwelt  upon  in  this 
The  French  role  dates  from  the  advent 

tidi  eMiorers  on  the  Upper  Lakes,  abont 
Idle  of  the  17th  century.  The  first  white 
T  known  to  have  visited  Wisconsin 
lan  Nicolet,  who  in  1634  came  to  the 
of  Green  Bay,  seeking  ihere  the  fabled 
tion  and  wealth  of  distant  China.  Three 
)  later  Jesuit  missions  were  established 
ointc  on  Lake  Superior  and  at  Depere 
*n  Bay.  In  1673  Jolliet  and  Marqnctte 
1  Wisconsin  by  the  Fox-Wisconsin  River 
m  their  famous  journey  of  discovery  of 
Mr  Mississippi.  Thenceforward  for  150 
Wisconsin  was  the  hauni  of  the  fur 
and  the  abode,  as  in  primeval  times,  of 
I  man.  As  an  outpost  of  New  France  it 
the  economic  and  political  fortunes  of 
sny.  As  early  as  (he  War  of  the  Span- 

vccssion  Frenchmen  and  Indians  from 
tSin  made  the  long  joumey  (o  Lower 
t  to  participate  in  the  war  against  the 
is  and  the  English.  Wisconsin  Indians  as- 

D  the  massacre  of  Brad  dock's  army  near 
T^  in  1755,  and  elsewhere  throughout 
Uing  war  with  the  English.  The  British 
,  beginning  upon  the  overthrow  of  New 
in  1763,  nominally  lasted  until  the 
of  Paris  of  1783  or  (from  another 

if  view)  until  the  cession  of  the  British 
n  the  Northwest  in  1796.  Actually,  how- 

w  English  held  practically  full  SH-ay  over 
[ian  and  French  population  at  least  until 

-ben  the  United  States  at  Icnctb  definitely 
its  authority  by  establishing  regular 

»,Bts  at  Green  Bay  (Fon  Howard)  and 
du  Chien  (Fort  Crawford).  Nominally, 

it,  Wisconsin  by  the  Ordinance  of  1787 
!  a  part  of  the  Northwest  Territory. 
the  admission  of  Ohio  to  statehood,  as 
on  of  the  remainder  of  the  original 
vest  Territory,  Wisconsin  became  a  part 
new  Indiana  Territory.  In  1809  it  fell 
die  jurisdiction  of  Illinois  Territory,  and 
be  admission  of  Illinois  to  statehood  in 
as  added  to  Michigan  Territory.  Here 
id  until  1836,  when  Michigan  became  a 
and  WiKonsin  Territory  ilselt  was  or- 
t,  with  boundaries  including  all  of  modern 
md  Minnesota  and  much  of  North  and 
Dakota.  The  greater  part  of  this  do- 
was  shorn  away  by  the  erection  of  Iowa 
■ry  from  its  southern  and  western  por- 
1838.  and  10  ̂ ears  later  Wisconsin,  with 

boundaries,  became  a  State  of  the 
.  ollowing  the  War  of  181^  for  a 

and  a  half  Wisconsin  remained  dedi- 
lo  savagery  and  the  fur  trade.  The 
3awk  War  of  1832.  however,  broke  for 
e  the  Indian  domination  of  (he  State. 
r  the  lead  mine  region  of  sputbwesleni 

and  dose  upon  the  Black  Hawk  War  came  a 
tide  oX  settlement  Cities  sprang  up  like  ma^c, 

fanning  communities  were  developed  almost 
over  Q|gh,t  and  an  era  of  hopeful  spfwiTaHon 
and  laborious  settlement  ensued.  lu  1830  the 
census  fetums  showed  a  white  population  of 
slightly  over  3.000,  wholly  confined  to  the  lead 
mines  and  the  old  French  settlements  of  Green 
Bay  and  Prairie  du  Chien.  In  1840  there  were 
JOjOOO  On  round  numbers)  and  in  1850,  300,000. 
UJlwatucee  in  1S35  contamed  three  fatnilies  of 
white  affiliations ;  in  the  aummei  of  1836  Iowa 
lots  wer^  selhng  at  $2,000  and  more.  The  wild 
boom  ihprtly  burst,  of  course,  but  there  arc 
aien  stiU  living  who  have  witueued  the  growth 
of  Milwaukee  from  a  village  of  1,000  popula- 

tion to  the  present  city  of  almost  half  a  jaullioa. 
Thui  in  the  generation  from  1830  to  ISCO 

the  ̂ 'isconsin  wildemess  was  transformed  into 
a  thrivii^c  American  commonwealth  of  three- 
quarters  of  a  million  souls.  The  virgin  re* 
sources  of  soil  and  forest  were  tapped,  the 
framework  of  government  and  society  was 
firmly  erected.  The  frontier  State  —  still  a 
wilderness  at  the  time  cf  South  Carolina's 
nullifiqation  ordinance  in  lS32~in  the,Civil 
War  poured  over  90,000  soldiers  into  the  South 
to  assist  the  war  for  the  preservation  of  the 
Union.  When  admitted  to  statehood  in  1848 
Wisconsin  was  a  typical  frontier  commonwealth, 
and  the  citizens  were  for  the  most  part  ardent 

Democrats.  Despite  the  existence  in  south- 
westerd  Wisconsm  of  a  strone  element  of 

southern  origin,  the  progrsss  of  t£e  anti-«lavery 
dispute  in  a  few  years  broke  the  jpower  of  the 
Democratic  party.  In  1854  at  Ripon  was  en- 

acted one  of  the  earliest  movements  lookii^ 
to  the  Organization  of  the  new  Republican  party. 
In  1856  a  Republican  aovemor  was  elected. 

Since  that  date  the  Repuolican  party  has  domi- 
nated ^  State  electing  every  governor  hot 

three,  and  carrying  every  presidential  election 
but  one.  The  outstanding  pohtical  feature  of 
recent  years  has  been  the  cleavage  in  the  Re- 

pubUcan  party  brought  about  during  the  90's 
by  reason  of  the  progressive  reform  movement 
led  by  Robert  M.  La  Follette.  The  foremnner 
by  more  than  a  decade  of  the  national  clcava^ 
in  the  party  which  culminated  in  the  presi- 

dential campaign  of  1912,  for  years  was  enacted 
on  the  Wisconsin  political  stage  the  bitter  strag' 
gle  betwBcn  "Smfwart*  and  'Half-breed*  with 
which  theentire  nation  became  familiar  when, in 
the  arena  of  national  politics,  the  conflict  be- 

tween 'stand  pat*  and  "progreasive*  Republican* 
was  joined  For  over  a  dozen  years  La  FoUeite 
dominated  the  State,  serving  as  goveiTior  from 
1901  to  1906  and  as  United  Sutes  senator  from 

1906.  to.  the  present  time.  During  the  earlier 
years. of  this  period  a  comprehieasive  series  of 
progressive  measures  were  adopted  looking  to 
the  libeialiting  of  the  agencies  of  government 
and  society,  until  Wisconsin  became  a  synomrm 
i>.i  i.>.:.||..,l  .-,|i.  [.nKv,(  .111(1  pr..,i;rc,s.  The 

I'r. -.ivluiiijl  Loiut>.iisii  111"  lyl2.  huwtvor,  rent 
ill  twjiii  liui  linly  the  national  Republican  party 
liut  ilif  I. a  Follclte  branch  of  the  parly  in  Wis- 
CLin,iTi  3j  well  Taking  advantage  of  ihe  fac- 

tional feuds  which  hail  developed  in  ihc  ranks 

of  ihci^  opponents,  (he  conservative  Rcpubli- 
isuii  in  the  clecticoi  of  1914  once  more  ̂ ned 
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oontrol  fif  the  State  arlmiiiist ration.  Their  Kf»v- 
rriKif  (K  L.  IMiilipp)  was  rr-clcrtrd  in  1*)I6, 
althonv'li  in  thr  same  year  Senator  La  F'ollclte 
\va*»  re-elecie(!.  rereivinp  in  the  party  primary 
a  heavv  majority  over  his  "Stalwart*  oppo- 

nent. Yhe  onthreak  of  war  in  Fuiropc  in  1914 
prodnred  a  sharp  division  of  sentiment  in  Wis- 

consin, with  respiTt  to  the  merits  of  the  con- 
tending parties  and  the  attitnde  of  onr  gov- 
ernment and  nation  toward  the  war.  When  the 

Tnitei!  States  entered  the  contest  in  April  1917, 
the  petiple  of  Wisconsin,  with  substantial 
niianimity.  came  to  the  support  of  the  Rovem- 
metit  against  the  national  foe.  In  numerous 
ways  the  State  set  the  example  to  the  entire 
ccuniiry  of  enthusiastic  and  far-si)>:hted  support 

oi"  the  war.  Mer  draft  returns  were  reported first  t)f  all  the  Stales,  she  originated  the  State 
and  rotuuy  councils  of  defense,  and  the  observ- 

ance of  wheatless  and  meatless  davs.  The  years 
1917  and  191S  aj^ain  demonstrated  to  the  world 
that  the  creditable  record  for  patriotism  and 
ertieiency  made  ]»\  Wisconsin  in  the  Civil  War 
was   more  than   dui)l!cated   in   the  contest. 

Cil>VKKNUKS  C»K    WiSlONSI.N 
TKKKI10IUA1. 

Henry  Dod«t5    1836-41 
iftmcs  Duane  l>ity    1841-44 
Uthaiiivl  P.  TallmatlKe    .  .  1844-45 

limry  l>)dicc    1845-48 

STATK 

Nrlson  Devrcv      Dt-mocral           1848-52 
Ltf  ̂ lafd  T.  ParwcH      Whu?    1852-54 
William  A.  BarsU»w ....        IX-nufcrat    1854-56 
Arthur  McArthur  vactiiiK*    1856 

('••lis  H.-ishfuril  .  .   Rv{mt>lican       1856-58 
AltnandiT  W.  KumLiII     .  .  "     1858-62 
I^iiK  P.  IIan.ry    -     1862 
Ed waM  Salomon    "     1862-64 
Taint  s  T.  U'wis    "               ...  1864-66 
Lucius  Patrchild    "     1866-72 
railwulladcr  C  Wushlnirn.  -     1872-  74 
\\  illlim  R.  Tayl'ir    Dcnuicrat-CiTccnliack  1874-76 
Harrison  LudinKt<>n    .    ...    Kt'|nit>1ican       1876-78 
William  E.  Smith    "     1878-82 
Jemniah  M.  Rusk       1882-89 
William  D.  H.uir-l    -     t8M9-91 
(rt^.rw  W.  Peck        Drmocrat     t8QI-Q5 
William  H.  Uj.ham        RcimUlKan    189S-97 
E<lward  Si  -fiiM       "     1897-1901 
RoU-rt  M.  UiF..lUttr       .  -     1901-06 
Jamts  f».  I)avld^s"n     1907-11 
Francis  E.  Ml- Cnivrrn  '           ...  1911-15 
Emanuti  L.  Pl.thrp   .  1915 
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M.    M.    Qf.MFK. 

^'uf*crtntnt<irnf  of  the   State  ffistoricai  \r»nV/y 
of    M'r.vo'fMiw. 
WISCONSIN,  a  river  in  the  State  of  Wis- 

consin. It  h:\^  its  rise  in  Vieux  Desert  I^kc.  on 
the  northern  h«iundary  of  the  Stale,  tlows  south 
to  I'ortani-  t  iiy.  ihen  '«i»uth\\e«»t  and  enters  the 
Mississifipi  iiiur  mill  ̂   ln-lovv  Prairie  du  (liien. 
Total  lenwih,  altoui  f»2^  miles  Ii  is  navi^^dile 
fur  3*1  miU"*  i«»  l*ort.i^;r  City,  from  which  point 
it    is   connected    with    I*\>x    Kiver  hy  a  canal. 

Shifting  sandhars  in  this  river  arc  a  hindranrr 
to  navigation.  There  are  several  watrrfalU 
alon^;  its  course,  the  mo«t  famous  of  which  arr 
known  as  The  I>alles  of  Wisconsin  and  Grand- 

father Bull  Falls.  Some  of  the  bluffs  which 
line  the  picturesque  Rorges  are  fully  400  feel 
hiRh. 

WISCONSIN.  University  of,  the  State 
university  located  at  Madison,  Wis.  As  early 
as  1836  the  legislature  of  the  Territory  then 
known  as  Wisconsin  passed  an  act  for  the 

establishment  of  "Wisconsin  Cnivcrsity"  at  Brl« 
mont.  now  in  the  State  of  Iowa,  but  the  insti- 

tution was  never  or^nized ;  again  in  1 838  a  law 

was  passed  for  the  establishment  of  the  *L'm- versity  of  the  Territory  of  Wisconsin/  a  loard 
of  visitors  was  appointed  and  the  national  en- 

dowment of  two  townships  of  land  rei'ei\ed 
Nothing  further  was  done,  however,  until  liMlt. 
when  the  State  constitution  provided  for  the 
establishment  of  a  State  university,  and  the 
university  was  incorporated  by  act  of  the  lcfn»- 
lature.  A  preparatory  department  was  opened 
in  1840  and  the  collegiate  department  in  1830. 
It:  1854  a  second  grant  of  two  tow;nships  of 
land  was  made  by  Congress;  but  this  land  as 

well  as  that  of  the  fir.st  grant  was  sold  at  \-ery 
low  prices  to  attract  settlers,  and  the  income 
derived  from  the  fund  was  meagre;  no  State 
appropriation  was  made  till  1870.  In  1858  the 
university  was  reorganized,  the  work  of  the 
preparatory  department  restricted  and  col- 

legiate department  organized  in  six  schools. 
During  the  War  of  Secession  a  large  nmn- 
ber  of  students  entered  the  army,  and 
though  the  work  of  the  university  was  not 
suspended,  no  commencement  was  held  in  18frt. 
Since  the  war  the  progress  of  the  university 
has  Ik  en  continuous.  In  1866  a  reorf^nixatioii 
was  effected.  The  Federal  grant  under  the 
^Morrill  Act**  for  the  establishment  of  colleges 
of  agriculture  and  industrial  arts  was  gi\eii 
to  the  university.  Colleges  of  agriculture  and 
engineering  were  then  established  as  integral 
parts  of  the  university.  Women,  who  had  bees 
admitted  since  1863  to  a  "normal*  dcpartmcnL 
were  given  the  opportunity  to  follow  a  rcKvhi 
collegiate  course.  \t  this  time,  however,  the 
coeducational  system  was  not  complete  as  the 
work  of  the  women  was  kept  separate  froa 
that  of  the  men ;  tiut  a  few  \'ears  later  coo- 
fdete  coeducation  was  established.  In  1873  the 
egistature  appropriated  $10,000  a  year  to  the 
university;  in  1876  an  annual  10th  of  a  nfll 
tax  was  appropriate<l :  in  1883  and  1891  odicr 
mill  taxes  were  added;  in  1899  all  mill  taxci 
were  consolidate<l  with  a  grant  of  1  per  cot 
of  the  railroad  licenses  into  a  specific  amnal 
^rant.  which  was  increased  in  19D1  and  afiii 
in  1^03.  The  total  income  from  all  sooroes  wai 
$.^.532,305.64  in  1918-19.  At  the  time  of  the  firil 
annual  grant  of  $10,000  a  system  of  free  tmtioi 
tc:  graduates  of  high  schools  in  the  Stale  wtf 
adopted,  which  led  to  the  elimination  of  ik 

prej)aratory  department  a  few  >-ear$  later.  TUi 
also  resulted  in  making  the  universitv  the  actol 
head  of  the  public  school  system  of  the  Statt 

Since  1802  the  university  has  extended  in 
work  in  all  direciiouN;  a  number  of  spccal 
course^  h:i\e  been  added,  particular  empiaai 
has  been  laid  on  graduate  woric  and  the  mflj- 
tier  of  graduate  students  increased.    The  vm- 
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now  includes  the  following  colleges  and 
5 :  ( 1 )  the  College  of  Letters  and  Science ; 
c  College  of  Mechanics  and  Engineering; 
ic  College  of  Law;  (4)  the  College  of 
dture;  (5)  the  Graduate  School.  It  also 
:ts  a  summer  school  and  a  university  ex- 
i  department.  The  College  of  Letters  and 
e    includes    besides    the   general    depart- 
of  instruction  in  arts  and  sciences,  the 
1  special  departments  as  follows:  The 
s  in  chemistry,  commerce,  journalism  and 
acy,  the  School  of  Music,  the  Medical 
1,  the  Library  School,  the  School  of 

tion,  the  normal  graduates'  course  and Vashburn  Observatory.  The  degrees 
3.  and  Ph.B.  (general  course)  arc  con- 
upon  the  graduates  of  the  College  of 

s  and  Science,  except  in  the  chemistry, 
il  and  pharmacy  courses  which  lead  to 

.S.  degree,  and  the  normal  graduates* 
,  leading  to  the  degree  of  Ph.B.  (course 
)rmal-school  graduates).  For  the  degree 
B.    (general  course),  special  emphasis  is 
on  mathematics,  philosophy  and  science; 

c  A.B.  degree,  the  work  is  largely  clec-^ 
[n  the  freshman  year,  an  English  course 
uired  and  during  this  year  the  other 
i  are  elected  from  two  groups,  (1)  lan- 
(2)  mathematics,  science  and  history. 

1  minima  in  these  groups  must  be  offered, 
ital    covering    somewhat    less    than    two 
work.  Not  later  than  the  beginning  of 
nior  year  a  major  subject  in  some  one 
ment  must  be  elected  and  the  remainder 
work  is  free  electives.  A  limited  amount 
:tive  work  may  be  taken  in  the  colleges  of 
;ering  and  Agriculture,  in  the  School  of 
or  in  the  special  courses  of  the  College 

tters  and  Science.    A  special  two  years* 
is  arranged  for  normal-school  graduates, 
impletion  of  which  the  degree  of  Ph.B. 
;e  for  normal-school  graduates)  is  con- 
.  The  special  courses  in  pharmacy  cover 
rears,  leading  to  the  degree  of  B.S.,  or 
ears,  leading  to  the  degree  of  graduate 
rmacy.  The  College  of  Engineering  was 
zed  in  1870;  it  offers  five  four-year 
s,   leading  to   the  degree  of   B.S.;  these 
chemical,  civil,  electrical,  mechanical  and 
J  engineering.  The  above  courses  may 
ten  as  five-year  courses  with  the  B.S. 
:;  this  allows  more  elective  work  in  the 
colleges.  By  proper  arrangement  of  elec- 
udies,  students  in  the  College  of  Letters 
cience  secure  the  A.B.  degree  at  the  end 
ir  years  and  the  B.S.  degrree  in  engineer- 
two  additional  years.  The  College  of 

ilture  offers  a  **long  course^*  and  a  home 
nic  course  of  four  years,  leading  to  the 
of  B.S.,  a  short  course  of   two  years, 
and  summer  dairy  courses  and  a  farm- 
inter  course;  this  college  also  includes 
ricultural  experiment  station  and  the  or- 
tion  of  farmers*  institutes.  The  College w  was  established  in  1868;  it  offers  a 

rears*   course,   leading  to   the   degree  of 
The  Graduate  School  received  its  pres- 
ganization  in  1895.  It  includes  work  in 
liege  of  Letters  and  Science,  the  College 
Sneering  and  the  College  of  Agriculture, 
5  especially  for  graduate  work  being 
I  in  each  dcparlment  of  these  colleges; 
lool  as  a  whole  is  under  the  control  of 

a  faculty  committee.  The  degrees  conferred 
are  A.M.,  M.S..  M.Ph.,  Ph.D..  CE.,  E.E.,  M.E., 
Ch.  E.  and  Min.  E.  The  Summer  School  offers 
courses  in  the  subjects  of  the  general  college 
curriculum,  in  education,  in  gymnastics  and  a 
special  normal  course ;  it  also  includes  a  summer 

school  in  shop  and  laboratory  work  for  me- 
chanics. Tuition  in  the  university  is  free  to 

Wisconsin  students.  There  are  115  scholarships 
for  undergraduates  and  15  student  loan  funds; 
there  are  also  43  fellowships,  24  honorary 
fellowships  and  56  graduate  scholarships,  most 
of  which  are  in  special  departments  in  the 
various  colleges  of  the  university.  In  addition, 
legislative  scholarships  arc  granted  to  the  ex- 

tent of  8  per  cent  of  the  nonresident  enrolment 
of  the  previous  year. 

G3rmnasium  work  and  military  drills  are  re- 
quired of  men  students  during  part  of  the 

course,  and  gymnasium  work  of  women  stu- 
dents. There  is  also  ample  provision  for  athletic 

sports,  which  are  under  the  general  control 
of  an  athletic  council,  on  which  faculty,  alumni 
and  students  are  represented.  The  University 
of  Wisconsin  is  the  only  institution  of  the  kind 
in  the  West  which  has  a  boat  crew.  The  women 
students  have  organized  an  athletic  association. 

The  students  maintain  four  men's  literary  so- 
cieties and  two  women's  societies;  three  of  the 

men's  societies  are  in  the  College  of  Letters 
and  Science  and  one  is  in  the  College  of  Agri- 

culture. The  men's  societies  have  organized  a 
forensic  board  which  selects  debaters  for  inter- 

collegiate contests.  Two  of  the  men's  societies 
and  one  women's  society  were  organized  in 
the  early  days  of  the  university  and  have  always 
had  a  promment  part  in  student  life.  There  are 
also  a  science  club,  Sigma  Xi,  composed  of 
faculty  members  and  graduate  students,  four 
dramatic  societies  and  innumerable  other  stu- 

dent associations,  a  Woman's  Self -Government Association  and  chapters  of  Phi  Beta  Kappa 
and  Tau  Beta  Pi  (engineering).  There  are 
several  other  honorary  and  professional  fra- 

ternities in  agriculture,  commerce  and  econom- 
ics, chemistry,  engineering,  medicine,  debating, 

law,  journalism  and  home  economics.  The  uni- 
versity campus  contains  about  450  acres,  border- 

ing on  the  south  shore  of  Lake  Mendota ;  in  the 
eastern  part  of  the  grounds  the  land  rises  ab- 

ruptly in  two  hills,  of  which  the  eastern  and 
higher  is  known  as  University  Hill.  On  this 
hill  are  most  of  the  college  buildings ;  the  Wash- 
bum  Observatory  stands  on  the  western  hill, 
which  is  known  as  Observatory  Hill;  farther 
west  is  the  farm  with  its  barns  and  buildings ;  to 
the  east  of  University  Hill  is  the  lower  campus, 
used  largely  for  athletic  sports;  the  State  His- 

torical Society  Library  building,  .containing  the 
libraries  of  the  society  and  the  university,  also 
stands  at  the  western  end  of  this  campus. 
Among  the  prominent  buildings  on  and  near  the 
University  Hill  are  north  hall,  south  hall,  biol- 

ogy building,  chemistry  building,  law  building, 
physics-economics  building  and  university  hall, 
Chadboume  hall,  Barnard  hall,  Lathrop  hall, 
music  hall,  science  hall  and  the  engineering 
building;  on  and  near  Observatory  Hill  are  the 
Hiram  Smith  hall  (dairy),  horticultural  build- 

ing, agricultural  hall,  home  economics-extension 
building,  the  infirmary,  stock  pavilion,  soils 
building,  agricultural  engineering  building,  agri- 
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cultural  cliomistry  liuildinp;  and  agrniiomy  liuild- 
iiiR.  The  university  library  in  1^19  contained 
2fk).(KX)  volunu'S,  in  addition  to  which  there  arc 
departmental  lihrarics.  the  State  historical  li- 

brary and  leKiNl'ttive  reference  library  open  to 
students.  Thus  there  are  about  581,000  volumes 
and  308.000  |>aniphlets  accessible  fur  the  pur- 
puses  of  the  university.  The  collection  is  par- 

ticularly strung  in  America ti  and  linglish  nis- 
tory,  Greek,  political  and  social  science.  Shakes- 

peare and  the  publications  uf  American  learned 
societies.  The  students  in  1'>16-17,  the  last  nor- 

mal year  before  the  war,  numbered  5,318,  of 
whom  3,417  werr  in  the  College  of  Letters  and 
Science.  6.^7  in  the  College  of  Engineering  and 
929  in  the  Collt-Ke  of  Agriculture.  In  1918-19 
there  were  4,173  students,  with  2^84  in  the 
College  of  Letters  ami  Science,  599  in  the  Col- 

lege of  l!lngineering,  and  531  in  the  College  of 

Agriculture.  Including  the  Students*  Army 
Training  Corps,  the  total  enrolment  was  5^74. 

The  I'niversity  of  Wisconsin  ranks  among  the first  of  the  Stale  universities  both  in  numbers 
and  in  standard  of  scholarship. 

M.  H.  Haertei., 

Secretary  of  the  Faculty,  University  of  ll'iscott' sin,  Aladison,  Wis. 
WISCONSIN  PHALANX.  See  Ripon. 

Wis. 

WISDOM,  Book  of,  the  name  of  one  of  the 
so-called  apocrx'phal  honks  of  the  Protestant 
Bible.    See  Wisdom  of  Sou)mon. 

WISDOM  OP  SOLOMON,  a  book  re- 
garded by  I*rotestants  as  apocryphal,  but  ac- 

cepted bv  Roman  Catholic^  as  part  of  the  canon 
of  the  Old  Testament.  It  purports  to  be  the 
work  of  Solomon,  but  the  I*rotestant  view  is 
that  it  was  the  ct»mposition  of  a  Jew  of  Alex- 

andria about  a  century  before  Christ.  The  au- 
thor states  that  he  is  a  king  and  the  son  of  a 

king,  that  he  praxeil  to  (iod  for  wisdom,  and  re- 
ceived t>oth  wis<lom  and  riches,  (iod  directed 

him  to  build  a  temple  on  tlu-  holy  mount.  Right- 
e^nisness  and  wisdom  are  com  mended,  un- 

believers and  idolatry  are  denoimced.  and  ex- 
amples are  given  from  the  Mosaic  writings  to 

show  hf»w  tne  judgments  of  (iod  overtake  the 
worship]>ers  of  faNe  Ktnis  and  the  wicked  gen- 

erally. Nor  is  the  author  content  with  indicat- 
ing earthly  penalties  for  wrongdoers.  He  points 

plainly  to  rewards  in  a  future  life  for  the  good, 
and  puiiish!nent>  for  the  wicked,  and  without 
referring  to  the  resurrection  of  the  Ixidy.  he 
tiacht  N  the  immortality  of  the  soul.  The  book 
was  hmhly  esieenu-d  among  the  Jews  and  was 
ividemly  well  known  to  Saint  l**^u\,  as  the 
epistles  to  the  Romans,  the  Corinthians  and 
Kphesians  indicate.  Under  the  name  of  *  Wis- 

dom' in  the  Roman  Catholic  canon  of  the  Old 
Te'^tanunt.  the  lK>ok  is  in  the  list  recognized  by 
the  Count  il  of  Trent  as  inNpire<l  Scripture.  The 
Roman  Catholic  position  i>  that  it  was  truly 
the  work  I'f  Solomon,  and  that  the  Alexandrian 
(ireek  version  was  a  translation  from  the  origi- 

nal Hcbriw      See  .XitKRYriiA;  BiiiLE. 

WISE,  Bemhard  Ringrose,  Australian 
stateMuan  aiul  authur:  b.  Sidney.  10  Feb.  IS.^. 
lie  was  educated  at  Kuut'V  and  Oxford,  where 
he  was  several  times  prizeman,  fuunder  of 
the  Amateur  .Athleiic  .\sM»riatii»n  of  (ireai 

Hritain.  and  fir>i  pre^id*  nt  oi'  the  Oxford  Union 
and  Athletic  C  lub.     I-'rutn  187^>  to  11^1  he  was 

amateur  mile  champion.  .After  graduating  in 
law  he  went  to  New  South  Wales,  where  he 

was  Attorney-General  (1887-19(M)  and  Min- 
ister of  Justice  (1901-04).  He  was  a  member 

of  the  national  committee  which  framed  the 
constitution  of  the  Commonwealth,  and  he  wa* 
very  active  in  promoting  industrial  law  reform 

and  prison  reform.  He  is  the  author  of  *  In- 
dustrial Freedom'  and  *The  Commonwealth  of 

Australia.^ 
WISE,  Daniel.  American  Methodist  clerfnr- 

man  and  author :  b.  Portsmouth.  England.  lO 
Jan.  1813;  d.  I£nglewood,  K.  J..  18W.  He  came 
to  the  United  States  in  1R32,  entered  the  Metho- 
dist  ministry,  edited  the  Sunday  School  Mes- 
senger,  183iM3.  and  Zion  Herald,  I832-3<»,  as 
well  as  many  Sunday  School  publications.  He 
published  more  than  50  books  for  young  pet- 
pie,  mostly  under  the  pen-names  of  *  Francis 
Forrester "^  and  "Laurence  Lancewood.*  Among 
these  are  ̂ Personal  Effort*  (1H41):  *Life  vi 
Ulric  Zwingli*  (1850);  <My  Uncle  T«.b>» 
Library*  (1^  vols.,  18.^3);  *  Vanquished  Vic- 

tors* (1876);  'Heroic  Methodists'  (l»ei. 
*Boy  Travelers  in  Arabia*  (1885);  'Men  of 
^<enown*  (1886);  and  *Some  Remarkable 
Women*   (1887). 

WISE,  Hennr  Alexander,  American  law- 
yer  and   political    leader:    b.    Orummondtown. 

Accomac  County,   Va.,  3   Dec.    1806;   d.  Rich- 
mond. Va..  12  Sept.  1876.     He  was  graduated 

from   Washington   College.    Pa.,   in    1K25.  wai 

admitted  to  the  bar  in  1H2H  and  hef^an  the  prac- 
tice of  law  at  Nashville,  Tenn.     In  183U,  how- 

ever, he  returned  to  Accomac  County,  where  be 
built  up  a  larf;e  practice  as  a  lawyer.     He  was 
early  active  in   the   I^mocratic   party;   was  J 
delegate   to  the  National  Convention   of   l&U 
and  in  the  same  year  was  elected  to  Congre^* 
After  the  election  he  fought  a  duel  with  bs 

opponent,   on    the   latier's   challengir.      On   the 
removal  of  the  government  deposits   from  ihf 
United  States  bank,  Wise,   with  other   Unnf>- 
crats  in  the  Mouse,  joined  the  Whigs  in  opposi- 

tion against  President  Jackstm.     He  was,  now* 
e\er,    re-elected    to    Congress   in    1834   and  m 

18.V);  and  also  opposed  Van   Buren*s  hanloK 
and   sub-treasury   plan.     In^  1837   he   acted  a» 
the  second  ot  (i raves,  of  Kentucky,  in  a  dvi 
with  Cilley,  of  Maine,  both  members  of  Con- 

gress,  in   which    the   latter   was   killed.     Thi» 
occurrence  led  to  much  denunciation  of  Wife. 
who  was,   however,  a.scertained  not  to  he  re- 

sponsible for  the  affair.    In  1840  he  was  in«tra- 
nuiital  in  securing  the  nomination  of  Tyler  tor 

the    \' ice- r residency,   and  after   Tyler  bccaoK President  exerted  an  important  influence  on  ikc 
administration    policy.      In    1844    he    was   ap- 

pointed Minister  to  Brazil;  and  on  his  retniB 
to  the  I'nited  Stales  in  1847  again  gave  his  ta^ 
I)ort  to  the  Democratic  party.     In  1855  be  wi» 
democratic  candidate  for  governor  of  Viipnak 
conducted     an^  active     campaign,     pariicnlarH 
against    the    Know    Nothing    fnrty.    and   wa» 
elected  )  y  a  majority  of   10,0U0.    Toward  tk 
end  of  his  term  as  governor  occurred  the  flot- 
ure  of  Harper's  Ferry  by  John  Browm  and  k* 
followers,  and  the  execution  of  John  Browa  i- 
Charlcsti>wn,  1  Uec.  185*>,  was  one  of  the  b»: 
acts  i>f  bis  administration.     He  was  a  ncakr 
of    I  hi-   Si.itr   ci  invention   which   met  at  Ricli- 
mond  in  ISOl  to  consider  the  relations  of  W 

ginia  to  the  Federal  govcmmcni,  and  one  oi 
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mmiltcc  on  Federal  relations  to  whom 
incipal  business  of  the  convention  was 
d.  He  favored  a  compromise  between 
and  South,  and  the  avoidance  of  hostili- 
|>ossible;  but  after  Virginia  declared  for 
3n  he  loyally  supported  the  Confederate 
He  was  appointed  a  brigadier-general 
Confederate  army  and  occupied  the 

ha  Valley,  but  was  rapidly  driven  out 
leral  Cox  in  a  series  of  skirmishes.  He 
led  to  serve  in  western  Virginia  until  he 
:nt  to  Roanoke  Island,  N.  C,  with  in- 
>ns  to  defend  it.  At  the  time  of  the 
upon  the  island  by  General  Burnsidc,  in 
ry  1862,  he  was  ill  on  the  mainland,  but 
;ater  part  of  his  brigade,  known  as  the 
legion,®  took  part  in  the  action.  He  was 
t  the  battle  of  Appomattox.  After  the 
I  resumed  the  practice  of  law  in  Rich- 
He  wrote  *  Seven  Decades  of  War* 
Consult  Wise.  B.  H.,  *Life  of  Henry 

der  Wise>  (1899) ;  Wise,  J.  S,  <End  of 
i>    (1899). 

S£,  Henry  Augustus,  American  naval 
b.   Brooklv-n,   N.   Y.,   12   May   1819;   d. 

,   Italy,  2   April   1869.     He   entered   the 
IS   midshipman    in    1834,    served    on   the 
L   Coast   during   the   Seminole  War  and 
Pacific  Coast  during  the  Mexican  War. 
:ame  assistant  chief   of   the   Bureau   of 
ice   and   Hydrography   in    1862,   remain- 

that    capacity    during    the    balance    of 
vil  War.     He  was  promoted  captain  in 
Under     the     pseudonym     of     *^Harry 

*^   he  wrote    H.os  Gringos;   or.   An  In- 
View    of    Mexico   and    California,   with 
rings    in    Peru,    Chili,    and    Polynesia^ 
;     ̂ Tales     for    the     Marines^     (1855) ; 
)avias,    from   Gibcl-Tarek   to   SlambouP 
;   *Thc  Story  of  the  Gray  African  Par- 
859),  a  book  for  children,  and  ̂ Captain 
of  the  Centipede  >   (1860). 
SE,  Isaac  Mayer,  American  rabbi  and 
)r:  b.  Steingrub,  Bohemia,  29  March 
1.  Cincinnati,  Ohio,  26  March  1900.  He 
at  Prague  and  Vienna,  became  rabbi 

Initz,  and,  desirous  of  a  broader  field, 
ted  to  New  York  in  1846.  He  was 
rabbi  of  a  synagogue  at  Albany,  N.  Y., 

:  ritual  changes  that  he  favored  led  to 
on  in  the  congregation,  and  a  new  temple 
ganized  by  his  friends.  In  1854  he  was 

rabbi  of  the  Congregation  B'nai  Tes- of  Cincinnati,  Ohio.  In  the  same  year 
te  a  *  History  of  the  Iraelitish  Nation^ 
n  to  publish  The  Israelite,  followed  in 

,  Die  Deborah.  Throughout  his  long 
f  activity  he  sought  in  pulpit,  press  and 
Form  to  advance  the  cause  of  progressive 
1  and  became  its  practical  and  popular 
to  whose  efforts  were  due  the  Union  of 
an  Hebrew  Congregations,  the  Hebrew 
College  and  the  Central  Rabbinical  Con- 

In  the  formative  period  between  1856 

'3  Rabbi  Wise  was  enabled  by  means  of 
li cations  to  reach  the  Jews  of  the  United 
even  in  the  remote  places,  without  inter- 
bringing  not  only  the  news,  foreign  as 

;  domestic,  hut  industriously  making 
nda  for  a  union  of  congregations  for 
pose  of  establishing  a  seminary  to  edu- 
i  train  the  rabbis  who,  in  turn,  were  to 
the  liberalization  of  Judaism  and  dem- 

onstrate that  the  ancient  faith  could  be  adopted 
to  changed  conditions  without  the  sacrifice  of 
even  the  least  of  its  tenets.  Wise  was  active 
in  so  many  directions,  and  was  so  great  a 
power  in  the  history  of  Judaism  in  the  United 
States,  that  it  is  necessary  to  treat  under  dis- 

tinct headings  the  various  achievements  of  his 
long  and  successful  career.  He  was  above  all 
an  organizer,  and  the  numerous  institutions  that 
he  called  into  being  attest  to  the  great  influ- 

ence he  wielded  during  his  life.  In  his  later 
years  Rabbi  Wise  was  regarded  as  the  most 
prominent  Jew  of  his  time  in  the  United  States. 
More  than  any  of  his  contemporaries,  it  may  be 
said  of  him  that  he  left  the  impress  of  his 
personality  upon  the  development  of  Judaism 
m  the  United  States.  Among  his  published 
works  are  ̂ Essence  of  Judaism*  (1860) ; 
*  Judaism,  Its  Doctrines  and  Duties*  (1862) ; 
^Prayer  Book*  and  ̂ Hymnal*  (1863),  which 
were  quickly  followed  by  his  ̂ Origin  of  Chris- 

tianity,* *The  Cosmic  God,*  *The  History  of 
the  Hebrews,*  *  Second  Commonwealth,*  *A 
Defense  of  Judaism  versus  Proselytizing  Chris- 

tianity* and  ̂ Pronaos  to  Holy  Writ.*  He  was 
president  of  the  Hebrew  Union  College  from 
its  foundation  in  1875  until  his  death.  In  1919 
the  centenary  of  his  birth  was  celebrated  with 
great  iclat  throughout  the  United  States. 

WISE,  John,  American  colonial  clergyman : 
b.  Roxbury,  Mass.,  August  1652;  d.  Ipswich, 
Mass.,  1725.  He  was  graduated  from  Harvard 
in  1673  and  10  years  later  was  settled  as  min- 

ister of  the  Second  Parish  (Thurch  in  Ipswich, 
in  w^hich  position  he  continued  until  his  death. 
For  remonstrating  against  the  violation  of  char- 

ter rights  in  levying  a  province  tax  without 
authority  from  the  Assembly,  he  was  fined  and 
imprisoned  by  Governor  Andros  in  1687.  In 
1689  he  brought  a  suit  against  Chief  Justice 
Dudley  for  denying  him  the  privileges  of  the 
habeas  corpus  act,  and  in  1690  was  chaplain  to 
the  expedition  to  Quebec.  He  took  a  decided 
and  successful  stand  against  the  attempts  of 
Increase  and  Cotton  Mather  to  place  the  Mas- 

sachusetts churches  under  the  authority  of  ec- 
clesiastical councils,  putting  forth  two  essays  on 

the  subject  ̂ The  (Thurches*  Quarrel  Espoused* 
(1710)  and  ̂ A  Vindication  of  the  Government 
of  New  England  Churches*  (1717).  A  large 
edition  of  both  essays  was  published  in  17/2 
and  a  fourth  edition  with  historical  memoir  by 
J.  S.  Clark  (1860).  In  the  memoir  it  is  stated 
that  several  striking  passages  in  the  Declaration 
of  Independence  are  nearhr  literal  transcripts 
from  the  *  Vindication.*  (jonsult  Tyler,  <  His- 

tory of  American  Literature*  (Vol.  II,  1878). 
WISE,  John  Sergeant,  American  lawyer, 

son  of  Henry  Alexander  Wise  (q.v.)  :  b.  Rio 
de  Janeiro,  Brazil,  27  Dec.  1846;  d.  12  May 
1913.  He  studied  at  the  Virginia  Military 
Institute  at  Lexington,  which  he  left  in  1864 
to  join  the  Confederate  army,  was  graduated 
from  the  law  department  of  the  University  of 
Virginia  in  1867  and  began  to  practise  his  pro- 

fession in  Richmond.  In  1881  he  was  elected 
to  Congress  from  Virrinia.  He  was  defeated 
for  governor  of  his  State  in  1885.  He  pub- 

lished <Diomed*  (1898)  ;  <The  End  of  an  Era* 
(1899);  ̂ The  Lion's  Skin*  (1905);  ̂ A  Trea- 

tise on  American  Citizenship*    (1906). 
WISE,  Peter  Manuel,  American  alienist: 

b.  Clarence,  Eric  County,  N.  Y.,  7  March  1851 ; 



428 WISE  —  WISHOSK  AN 

(1.  22  Sept.  1907.  He  was  graduated  at  ihc 

mr<l'r:»l  dopartnu'iit  of  the  I  University  of  BufTuIo 
in  I^7J;  ua*:  pri'sidont  of  the  New  York  State 
C*j»mmi<si()n  in  Lunacy  1H96-1^X)1 ;  and  was  pro- 

fessor of  psvchiatrv  at  th«'  I  University  of  Ver- 
mont lS*M-05.  He  published  'Text-Book  for 

Training'  Schools*  (1806)  and  monographs  on 
*AsyhmTi  of  Tireat  Britain*  (1882);  'Sexual 
Perversion*    (1K83>,  etc. 

WISE,  Stephen  Samuel,  American  Jewish 
ral)l)i :  h.  Budapest.  HuuKary,  17  March  1872. 
He  studied  at  the  CollcRe  of  the  City  of  New 
York  in  1887-'>1.  was  graduated  at  Columlia 

I'niversity  in  1892,  and  received  the  degree  of Ph.D.  there  in  19(H).  He  was  pastor  of  the 
Madison  Avenue  Syna^o^ue,  New  York,  in 
18^>2-1M)0;  of  Beth  Israel.  Portland.  Ore.,  in 
1*)<)(M)(>;  and  in  VK)7  he  founded  the  Free  Svna- 
fjo^rue.  New  York,  of  which  he  has  since  been 
pastor.  He  i^  noted  for  his  lilteral  views,  his 
elo<)uence  and  for  his  social  welfare  work.  He 
is  an  editorial  contributor  to  the  Suri'cy,  and 
his  sermons  at  Beth  Israel  and  at  the  Free 
Syna^o^ue  have  been  published  monthly.  He 
i<  also  author  of  *The  Kthics  of  Solomon  Ibn 
(iabiroP  (1901);  *How  to  Face  Life'  (1917), 
etc. 

WISE  MEN  OP  THE  EAST,  The,  the 
three  MaKi..  who.  accordiiu;  to  the  Gospel  of 
Matthew  (ii,  1.  2).  followed  the  fi^uidtng  star 
to  Bethli'hem  in  order  to  render  homagi*  to  the 
new  born  Kin^  of  the  Jews.  A  legend,  which 
can  be  traced  back  to  the  2d  centur>\  calls 
them  kinf^s  and  later  times  distinguished  them 
as  Melchior,  Caspar  and  Balthasar.  They  are 
honored  at  the  feast  of  the  K])iphanv  and  in 
art  the  youngest  is  portrayed  as  a  Moor.  In 
a>tral  theologj*  they  were  represented  by 
Orion's  three  stars.  Their  liones  are  said  to 
have  been  placed  in  the  cathedral  of  Cologne 
and  hrnce  they  are  often  referred  to  as  the 
Three   Kings  of  Cologne. 

WISEMAN,  wiz'm^n.  Nicholas  Patrick 
Stephen,  Knglish  Roman  Catholic  prelate:  b. 
Se\ille.  Spain,  3  Aug.  18(12;  d.  London.  15  Feb. 
ltS(o.  He  was  of  Irish  parentage,  was  brought 

to  Waierford,  Ireland,  at  his  father's  death  in 1HI)3  and  was  educated  at  the  Roman  Catholic 

(  ollets'e,  I'shaw.  near  Durham,  and  the  Knglish 
(  ollege  at  Rome.  He  took  orders  in  1K25.  be- 

came profe-^sor  <»f  Orieiital  languages  in  the 

Roman  I'niversity  in  1S27  and  in  ISiS  rector  ot 
the  Knglish  ("ollev:e.  He  returned  to  Kngland in  IW.^  and  there  deHvered  in  1H36  at  Saint 
Mary  Moor  fields.  London,  a  series  of  lectures 
on  *Thc  Principal  Doctrines  and  Practices  of 
the  Catholic  Church,'  which  attracted  much 
attenti<in.  He  was  consecrated  titular  bishop 

ot'  Melipotamos  in  1S40  and  was  made  arcji- bi^hop  of  Westminster  and  cardinal  in  18S(). 
Thi^  ecclesiastical  api>ointment  caused  great 
ivciiement  among  Knglish  ultra-Protestants, 
whu  termed  it  a  "papal  aggression**  and  n - 
sulii  d  in  the  "Kcclesiastical  Titles  Act*  pro- 

hibit iuK  the  assumption  of  btcal  ecclesiastical 
titles  by  Ruman  Catholics,  which  was  not  re- 

pealed until  1872.  In  the  midst  of  the  excite- 
ment Wi^iman  put  forth  a  temperate  address 

(-xi>lainiiur  ibr  ciinstitutional  rtiihts  of  Roman 
Caihnlii*.  ii:iiil«il  'An  Appeal  to  the  Rrason 
aj'.d  <iiH»il  l-'i»  liii^  «'f  the  Peo])]r  on  tin  Subject 
ot  the  Calhnlic  Hierarchy*  (lK?iO),  which  wa-i 
verv    inMnimental    in    brinKing   alniut    a    Inrtter 

state  of  feclini:.  In  1W6  he  established  »ith 

O'ConnclI  the  l^nhlin  Kn'ieu*  and  was  a  rega- in r  contributor  to  it.  He  was  the  author  tff 
M-ectures  on  the  Connection  between  Scienrr 

and  Revealed  Religion*  ( 1H36)  :  *  Letters  nn 
Catholic  Unity*  (1W2):  'Papal  Supremacr* 
(l«.=iO);  <Fab!ola»  (1854):  'The  Four  lj\t 
Popes>  (1858).  etc.  Consult  Fitzgerald,  'Fifty 
Years  of  Catholic  Progress*  (London  19(X)); 
H(Hghton,  *Monograph«i*  (1875);  Thureao- 
Dangin.  Paul,  'Knglish  Catholic  Revival  in  the 
Nineteenth  Centur>'*  (Eng.  trans,  hy  \V.  Wil- 
bcrforce.  rev.  ed.,  2  vf»ls..  New  York  |0|6); 
Ward.  'Life  and  Times  of  Cardinal  Wisenun' 
(18')7:  new  ed..  New  York  PXX)) ;  id..  'Ten 
Personal  Studies*  (London  1*X)8) ;  White,  H. 'Memoir*    (1865). 

WISH  AM.    See  Wushkum. 

WISHART,    wish'^rt,     George,     Scottish 
preacher  and  agitator:  b.  Pitarrow^.  Forfar»hirc. 
a)  out  1313;  d.  Saint  Andrew*^  (bumi).  1  March 
1546.  Leaving  Scotland  in  1538  to  avoid  pcr- 
serntion.  he  became  in  1543  a  tutor  in  Christ 
Church  College,  Cambridge,  where  he  led,  ac- 

cording to  the  testimony  of  one  of  hi>  pupils, 
a  life  of  singular  abstemiousness,  charity  and 
purity.  In  July  1543  he  returned  to  Scotland 
with  the  commissioners  sent  to  negotiate  a  nur- 
ringe  treaty  between  Prince  Edward  and  the 
infant  queen  of  Scots,  lender  their  protection 
he  preached  at  Montrose.  Dundee  and  other 
Scottish  towns,  and  his  preaching  led  the  peo- 

ple to  destroy  some  convents  and  Koaaa 
Catholic  churches.  Arrested  at  Ormiston  by 

the  I*'arl  of  Bothwell,  he  was  delivered  to  Car- dinal Beaton,  who  sentenced  him  to  he  burned 

at  Saint  Andrew's.  Consult  Foxe,  *Acts  and 
Monuments*;  Knox,  J..  *  History  of  the  Ref- 

ormation* (in  *  Works.*  ed.  by  D.  Laing,  Edin- 
buTKh  1846-M) ;  Rogers.  'Life  of  GeorKC 
Wishart.  the  Scottish  Martyr*  (ib.  1876):  'Dic- 

tionary of   National   Biography'    (Vol.   LXID 
wiSHART.  or  WISBHBART.  Ooom. 

Scottish  bishop:  b.  Yester.  East  Lothian.  lOtN: 
d.  Kdin burgh,  1671.  He  is  said  to  have  been 

educated  at  the  l^niversity  of  Kdinlwrgli,  and 
having  entered  the  Hpiscopal  Church,  recci^td 

a  charge  at  Saint  Andrew's.  In  \(M,  havmc 
refused  to  take  the  covenant,  he  was  deposed 
from  the  ministr>'.  and  during  the  supremac} 
of  the  Presbyterian  party  was  se\*eral  tiawf 
imprisoned.  He  subsequently  ftecame  f^'ir**'" 
to  Montrose,  and  after  that  leader's  dcadi  to 
Klizabeth,  elect ress  palatine  and  titular  qiserB 
of  Bohemia.  He  .ica>mpanied  her  to  Kngland. 
and  on  the  Restoration  was  made  rector  of 
.Newcastle,  and  in  \tt\2  was  consecrated  hisbof 
of  Kdint)urgh.  He  is  chief! v  known  hv  hi» 
'History  of  the  Wars  of  Montrose*  (1647). 
written  in  elegant  I^tin.  When  Montros' 
(ri  V.)  was  executed  in  1650  a  copy  of  this  work 
was  hniig  in  derision  about  his  neck.  Several 
Knk:li«^h  translations  <if  Wishart's  woric  kait 
apf)eared.  the  latest  in  1819. 

WISHOSKAN.  a  linguistic  stock  of  KonI 
American  Indians,  comprisine  the  Patiwa'. 
Weeyot  *>r  W'iyot  and  Wishosk  tribes,  ocnip?- iuL!  the  coa^t  of  California  from  a  little  helrv 
the  nil -nth  of  Ket  River  to  a  short  disiaiM* 
ti«irth  of  Mad  River,  including  partimlarljr  tk 
coinitrv  afiont  Humlmldt  Bay.  They  abo  cs* 
tend<(l  np  Tbr  streams  named  into  the  ■iomHji» 
passis.    Of  the<e  tribes  little  i*  known,  as  ifc*? 
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ssed  with  the  **Diggers®  on  account  of 
abit  of  living  largely  on  roots.  Their 
•  is  small,  being  at  present  less  than  200. 
SHRAM.  See  Wushkum. 

^MAR,  vis'mar,  Mecklenburg-Schv/crin, 
ond  seaport  of  the  province,  situated  on 
Itic,  at  the  head  of  a  bay  of  the  same 
20  miles  north  of  Schwerin.  It  has  an 
It  harbor,  carries  on  an  active  over-sea 
md  has  varied  manufactures.  Of  the 
al  walls  only  four  gates  remain;  but 
merous  quaint  old  houses  are  a  feature 
place,  and  several  of  the  brick  churches 
I  as  the  Fiirstenhof,  once  a  ducal  resi- 
date  from  the  14th  and  15th  centuries, 

a    Hanse    town    in    the    13th    century, 
to  Sweden  in  1649,  was  taken  by  the 

in  1675,  and  by  the  Danes,  Prussians  and 
erians  in   171 A  when  its  strong  fortifi- 
were  destroyed,  and  in  1803  was  pawned 
cklenburg-Schwerin,  which  secured  it 
in  1828.    Pop.  24,376. 

SSLER,  Clark,  American  anthropologist: 
,Tie  County,  Ind.,  18  Sept.  1870.  He  was 
ted  at  Indiana  University  in  1897  and 
d  the  degree  of  Ph.D.  at  Columbia  Uni- 
in  1897.  He  was  assistant  and  later  lec- 
n  anthropolog>'  at  Columbia  in  1903-09; 
also  assistant  in  ethnology  at  the  Ameri- 
useum  of  Natural  History,  New  York,  in 
5l  and  since  1906  has  been  curator  there, 
lolished  works  include  <The  Correlation 
ntal  and  Physical  Tests^  (1901)  ;  <North 
:an  Indians  of  the  Plains>   (1912) ;  <Eth- 
of  the  Blackfoot  Indians>  (1912);  <The 
ran  Indian  >   (1917). 

SSMANN,  vTs'man,  Hermann  von,  Ger- 
\frican  explorer:  b.  Frankfort-on-the- 
i  Sept.  1853;  d.  15  July  1905.  He  entered 
rman  army,  reaching  the  rank  of  lieuten- 
1874,  and  crossed  the  African  continent 
employ  of  the  German  African  Society 
82).  He  commanded  an  expedition  sent 
Leopold  II  in  18&4-85,  and  as  imperial 

n  commissioner  in  1889-90  he  suppressed 
rab  revolt  under  Bushiri,  but  failed  in 
•ting  to  take  two  steamers  to  Lake  Vic- 
'ia  Nyassa  and  Tanganyika  lakes  in  1892. 
IS  governor  of  German  East  Africa  in 
5,  and  president  of  the  Berlin  Geographi- 
>ciety  in  1897.  He  published  Un  the 
»r  of  Africa>  (3d  ed.,  1891)  ;  ̂Under  the 
n  Flag  across  Africa^  (1880-83);  <My 
i  Crossing  of  Equatorial  Africa^  (1891)  ; 
a:  Descriptions  and  Advice^  (1895),  etc. 
It  Ruble,  *  Hermann  von  Wissmann^ 
;tcr  1892). 

!STAR,  Caspar,  American  physician:  b. 
elphia,  Pa.,  13  Sept.  1761;  d.  there,  22 
518.  He  attended  the  medical  department 
University  of  Pennsylvania  in  1/82,  sub- 

tly graduated  in  medicine  at  the  Uni- 
of  Edinburgh  (1786),  returning  to  the 

I  States  in  1787.  He  was  professor  of 
,try  and  the  institutes  of  medicine  at 
Dllegc  of  Philadelphia  1789-92.  In  the 
year  that  institution  was  united  with  the 
J  department  of  the  University  of  Penn- 
ia,  and  he  was  there  adjunct  professor 
tomy,  midwifery  and  surgcr>'  1792-1808; 
ecoming  professor  of  anatomy  and  hold- 
it  chair  until  his  death.    He  was  the  first 

to  show  that  the  posterior  portion  of  the 
ethmoid  bone  was  attached  to  the  triangular 
bones.  He  opened  his  house  once  a  week  for 
meetings  of  students,  travelers,  scientists  and 
citizens,  and  these  symposiums  continued  long 
after  his  death,  and  were  known  as  the  Wistar 

parties.  Wistar  became  a  member  of  the  Amer- 
ican Philosophical  Society  in  1787,  and  suc- 

ceeded Thomas  Jefferson  as  its  president  in 
1815.  The  Wistar  Institute  of  Anatomy  and 
Biology  at  the  University  of  Pennsylvania  was 
named  in  Wistar's  honor,  as  was  also  the 
climbing  shrub,  popularly  known  as  the  "wis- 

taria vine.®  He  wrote  *A  System  of  Anatomy 
for  the  Use  of  Students  of  Medicine^  (1811-14). 

WISTAR,  Isaac  Jones,  American  penol- 
ogist: b.  Philadelphia,  Pa.,  14  Nov.  1827;  d. 

Claymont,  Del.,  18  Sept.  1905.  He  was  edu- 
cated at  Haverford  College,  Pa.,  and  served  in 

the  Civil  War  as  brigadier-general  of  volun- 
teers, United  States  army,  1862-65.  He  was 

president  of  the  Academy  of  Natural  Sciences 
of  Philadelphia  1892-96,  has  been  inspector  of 
the  Eastern  Penitentiary  of  Pennsylvania,  was 
president  of  the  State  Board  of  Charities  of 
Pennsylvania  and  founded  the  Wistar  Institute 
of  Anatomy  and  Biology,  named  in  honor  of 
Caspar  Wistar  (q.v.). 

WISTARIA,  a  genus  of  legtuninous  climb- 
ers, named  in  honor  of  Caspar  Wistar,  an 

American  anatomist  (1761-1818),  which  con- 
tains several  species,  natives  of  China,  Japan 

and  North  America.  They  are  high-climbing, 
hardy  shrubs,  and  have  odd  pinnate  leaves, 
with  entire  leaflets  and  large,  terminal,  pendu- 

lous racemes  of  papilionaceous  flowers.  These 
have  large  standards  and  wings  freed  from  the 
keel,  which  is  incurved  and  obtuse,  and  are 
usually  purple  or  white.  The  fruits  are  cori- 

aceous legumes,  opening  readily.  Nearly  all 
of  the  wistarias  are  cultivated  for  covering 
walls,  verandas,  trellises,  etc.  The  Chinese 
wistaria  (W.  chinensis)^  which  was  introduced 
into  Elngland  about  1816,  is  perhaps  the  best. 
It  has  profuse  dense  clusters  of  pea-shaped 
flowers,  which  are  about  a  foot  long  and  bloom 
in  May  before  the  leaves  appear  and  occasion- 

ally again  in  autumn.  When  grown  over  a 
trellis,  the  blossoms  depend  in  great  masses  of 
blue.  This  vine  is  a  rampant  grower,  and  the 
flowering  wood  may  be  known  by  its  short, 
jointed,  antler-like  growth  and  absence  of 
climbing  spines. 

Wistaria  is  a  favorite  plant  of  the  Japanese, 
who  have  a  variety  (IV.  chinensis  multijuga) 
with  racemes  a  yard  long,  loosely  flowered,  and 
with  small  blossoms,  which  are  fragrant,  how- 

ever. This  plant  they  train  about  their  houses 
and  over  trellises^  in  the  greatest  profusion.  The 
American  wistaria  {W.  frutescens)  or  kidney- 
bean  tree,  is  not  so  vigorous  as  the  Chinese 
species  and  has  slightly  pubescent  racemes,  onlv 
about  six  inches  long.  It  is  found,  when  wild, 
climbing  over  trees  at  the  edges  of  swamps 
from  Virginia  to  Florida,  and  improves  with 
cultivation. 

WISTER,  Annis  Lee  Furaess,  American 
translator:  b.  Philadelphia,  Pa.,  9  Oct.  1830; 
d.  Philadelphia,  Pa.,  15  Nov.  1908.  She  was 
married  to  Dr.  Caspar  Wister  (d.  1888)  in  1854. 
She  made  many  translations  of  note,  among 
them  E.  Mariitt^s  <The  Old  Mamselle's  Secret> 
(1868);    <Cold  Else>    (1868);    <The   Countess 
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(;iscla^  (1860);  *Thc  Litilc  Moorland  rrin- 
crss'  (1873);  and  'The  Secmd  Wifi'  (1S74)  ; 
Wilhclminc  voii  llillcnrs  'Only  a  (iirP  (1S70) ; 
Ilacklaiidcr*s  '  KiichaniinK  and  Enchanted' 
(1S71):  Vclkhausin's  'Why  Did  He  Not  Die' 
(1871);  Von  Aiicr\  'It  Is  ihe  Fashion* 
(1872);  and  Fanny  Lcwald's  'Hulda;  or,  The 
Deliverer*  (1874).  Hit  translaiions  wife  is- 

sued in  a  uniform  edition  of  30  volumes  in 
1888.  With  F.  H.  Hed^o  ((|.v.)  ̂ he  puhlished 
'Metrical  Translations  and  Tocms'   (1888). 

WISTBR.  Owen.  American  novelist,  grand- 
son of  Frances  Anne  Kemhlc  (q.v. ):  h.  Phila- 

delphia. 14  July  18fi().  He  was  Kradu.itcd  from 
Harvard  in  1882.  studied  law  and  was  admitted 
to  the  Philadelphia  bar  in  1889.  but  from  1891 
has  devoted  his  attentitm  to  literature.  He  has 
been  especially  successful  in*  his  delineation  of 
Western  life  and  character  and  has  published 
'The  DraKon  of  Wantlev:  His  Tail*  (1892); 

'Red  Men  and  White'  ('mXi) ;  *Lin  McLean' 
(18«J8);  *The  Jimmy  John  Boss  and  Other 
Stories*  (1*X)0) ;  'I'.  S.  (irant.  a  Biography' 
<1*X)0);  *The  Virp:inian.*  which  has  been 
widely  popular  and  has  been  successfully  dram- 

atized (l'X)2)  ;  ̂ Oliver  Wen<lell  Holmes*  (in 
'American  Men  of  Lcttrrs*  scries,  1902); 
'lienjamin  Franklin*  (in  'Kn^Iish  Men  of  Let- 

ters* series.  P'O-J) ;  'Lady  Baltimore*  (1906); 
'Mother*  (1907);  'Members  of  the  Family* 
(1911);  'The  Pentecost  of  Calamity*  (1915). 

WITCH,  or  WYCH,  ELM.  the  common 

broad-leaved  elm  (L'Imus  glabra)  of  Flngland and  Scotland,  which  does  not  grow  to  so  large 
dimensions  as  the  field  elnv;  nevertheless  at 
Sellxirne,  Ciilbtri  While  measured  a  witch  elm 
Vihich,  seven  feet  from  the  ground,  was  eight 
feet  in  diameter.  It  is  a  tree  of  picturesque 
habit,  and.  unless  grown  in  crowded  masses, 
rarely  pri>duces  a  straight  trunk.  It  has  a  wide, 
spreading  head,  often  slanted  to  one  side,  and 
the  branches  begin  near  tht*  base.  These  droop- 
inu  branches  lash  neighboriuk'  trees  unmerci- 

fully, and  if  they  chance  tt>  ri-st  on  the  gnmnd 
rv.idily  strike  root.  The  tree  i«»  easily  increased 
IfV  biyers  or  by  the  abutnlant  sit(N.  The  timber 
of  the  witch  elm  is  mure  durable  than  that  of 
oihtr  F.ni:lish  elms,  but  has  their  fine-grained. 
ti>tiL:h  and  elastic  (lualitiis.  It  i>  very  tU-xible 
when  steamed,  and  is  utilized  for  bent-wood 
V. ork.  frames  in  boat-lmilding  and  bows;  in 
oUleii  times,  if  the  branches  were  forked,  they 
♦^en'ed  as  divining-rods,  perhaps  bccatise  of  the 
likeness  of  the  broad.  o\ate  leaves  to  ihj'^e 
of  the  hazel,  which  is  one  of  the  so-called  light- 

ning plants.  These  plants  are  sacred  to  Thor, 
are  considered  to  be  an  actual  embodiment  of 
liirhtning,  and  their  forked  branches  (having, 
acffirdink:  to  mythology,  a  resemblance  to  a 
liL'htnini:  flash)  are  used  a<  talismans  to  point 
out  the  hidden  stores  of  gold  or  subtcrnmean 
water. 

WITCH-HAZEL,  a  tall,  sometimes  arbor- 
esii-ui  sbrub  i  llainamtlis  viminuwti)  of  eastern 
Anierir.iii  wixjillands.  It  b.is  a  chiiracierisiic 
horizont.d.  strai^^liiik'  growth:  as  Thoreau  ^ays : 
"Its  spray,  so  j"inte<l  and  angular,  is  not  to  !>e 
misiakin  for  any  o!ht  r."  Witch-ha/el  is  one  of 
the  most  diJVuult  -.hrubs  to  eradicate  from  a 
clearinv:.  as  ii  has  many  diverging  stems,  so 
crooked  and  sjirini:\  as  to  render  axe-w()rk  un- 

successful     The  bark  is  pale-gray;  the  leaves, 

somewhat  resembling  the  ovate  foliage  of  iku 
ha/el-nut.  are  more  or  less  o1>liqiic  and  undu- 

late-ed^ed.  not  at  all  handsome,  but  turning  ti 
a  beautiful  clear  yellow  in  autumn.  Xo  scone: 
have  they  fallen  off,  with  the  rest  of  the  forcs! 
foliage,  in  October  or  November,  than  the 
witch-hazels  reclothc  themselves  with  a  lumi- 

nous vesture  of  filmy,  featherly  yellow,  which 
turns  out  to  be  the  long-delayed  blossomi  -> 
whether  the  earliest  or  the  latest  flowers  »: 
the  year  botanists  cannot  decide.  Individually 
they  are  not  conspicuous,  having  only  four  nar- 

row, strap-shaped,  golden  petals,  but  are  sj 
tufted  on  the  twigs  as  to  gild  the  bu.*>hcs.  Mean- 

while the  fruits,  little  blunt,  homed  woody  ca;:- 
stiles  that  have  been  slowly  ripening  since  :hc 
previous  fall,  begin  to  gape,  and  by  elastic  ti>- 
suring  and  incurving  their  walls,  shoot  the: 
stony-hard,  bullet-shaped,  polished  sced<  tar  arii 
wide.  Twigs  of  this  witch-hazel,  so  unonhc'- 
dox  in  its  season  of  blooming,  and  remotely  re- 

sembling the  hazel-nut  in  foliage,  were  i:ho«er 
as  material  for  the  forked  divining-rods,  wh'ch 
twisting  in  4hc  hand  of  the  treasure- seeker,  or 
well-digger,  pointed  downward  and  di»clo*eJ 
the  site  of  subterranean  water  or  gold.  A  muvh 
more  practical  use  fur  witch-hazel  has  L«eii 
found  nowadays.  An  infusion  of  the  leaver  ut 
witch-hazel  in  alcohol  furnishes  the  familur 
slightly  astringent  and  tonic  lotion  for  exti-niai 
intlammations  known  as  y^'itch-hazel*  i-r "htimamelis."  Branches  of  witch-hazel  throur 
into  the  fire  exhale  the  characteristic.  pecr.Iiar 
odor  of  the  lotion.  Both  the  foliage  and  bark, 
moreover,  contain  much  tannin.  The  witch-c!r 
(q.v.)  of  England  is  also  called  witch-hazel 

WITCH  HILL,  the  name  of  a  hill  in  Salefn. 
Mass..  so  called  because  of  the  exccutii  ns  t.i 
witches  which  took  place  there  in  16M2.  It  m 
also  known  as  Gallows  Hill. 

WITCHCRAFT,  supernatural  power  which 
persons  were  formerly  supposed  to  obtain  b> 
entering  into  a  compact  with  the  deiil.  The 

compact  was  sometimes  express,  whether  ora' or  written,  when  the  witch  abjured  God  xrA 

Christ,  and  dedicated  herself  wholly  to  the  c^' 
one;  or  only  implied,  when  she  actually  cr* 
gained  in  his  service,  practised  infernal  arts, 
and  renounced  the  Sacraments  of  the  Church 

The  express  compact  was  supposed  to  I*  mI- 
em  Illy  confirmed  at  a  general  meeting,  at  wh.cl: 
the  devil  presided,  and  sometimes  privatel) 
made  by  the  witch  signing  the  articles  of  agree- 

ment with  her  own  blood,  or  by  the  devil  writ- 
ing her  name  in  his  "^llack  tiook.*  The  ctn- 

trart  was  sometime^  of  indefinite  duration,  a: 
other  times  for  a  certain  numlier  of  years.  TIk 
v.  itch  wa<  bound  to  be  of^edient  to  the  At\\ 
in  everything,  while  the  other  party  to  the  paC 
delivered  tu  the  witch. an  imp,  or  familiar  spirit. 
to  lie  ready  at  call^  and  to  do  whatever  vv 
directed.  He  further  en l* aged  that  they  sfaooM 
want  for  nothing,  and  be  able  tn  assume  what- 

ever shape  they  pleased  to  \isii  and  tonnen: 
their  (Tumies  and  accomplish  their  tnfcnal 
en<ls.  The  belief  in  witchcraft  appears  to  haic 
existeil  in  various  forms  among  ancient  lu- 
tit. lis.  including  the  Ifebrcws;  it  pre%'aiU  lo-da) 
amonk:  savage  and  semi- savage  races,  and  i* 
iu>t  extinct  in  civilized  countries.  It  va* 
always  condemned  by  the  Church,  and  in  tbc 
14th  century  the  popes  believed  thai  lhr>'  rccof- 
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in  sorcery  a  prevalent  and  dangerous  evil, 
5gan  to  issue  bulls  against  it.  In  the  15th 
y  the  Inquisition  look  charge  of  the  work 
erminating  witches,  and  the  close  of  that 
•y,  and  the  beginning  of  the  I6th,  wit- 
l  thousands  of  executions  in  Germany, 
and  other  countries.  France  was  slow  to 
t  any  general  persecution  of  witches,  and 
;  not  until  about  the  time  of  the  break 
^ome  that  the  first  formal  enactment,  of 
declared  witchcraft  to  be  a  felony  in  Eng- 
From  that  time  on,  for  more  than  a 

y,  the  burning  of  witches  was  kept  up  in 
nd    and    Scotland,    the    statute    of    1563 
the  first   regular  enactment  against  the 
>ed  crime  in  the  latter  country, 
e  Reformation  was  attended  by,  or  rather 
ient  with,  an  increased  intensit;^  of  the 
:raft  superstition,  and  its  resulting  hor- 
Theologians  of  all  creeds  were  equally 
*rs  in  tne  reality  of  compacts  with  the 
and  regarded  the  persons  who  entered 
ich  compacts  as  unfit  to  live.  It  is  prob- 
liat  the  religious  fervor  aroused  by  con- 
sy  over  disputed  dogmas  may  have  served 
ng  more  vividly  to  the  minds  of  clergy 
aity  alike  their  assumed  obligation  to 
the   Scriptural  injunction  against  witch- 
and  that,  in  this  way,  the  Reformation 
lave  promoted  this  form  of  persecution. 
;s,  the  tribunals  actively  engaged  in  crush- 
t  disbelief  in  the  accepted  creeds  of  their 
tive  states  could  readily  devote  any  sur- 
ncrgy  and  zeal  to  what  seemed  to  them 
latcd  crime  of  witchcraft.  From  one  end 
rope  to  the  other  executions  of  witches 
of  daily  occurrence,  and  it  is  estimated 
rom  the  time  of  the  promulgation  of  the 
i  Pope  Innocent  VIII  against  sorcery,  in 
until  1782,  when  the  last  judicial  victim, 
'ant  girl  at  Glarus,  in  German  Switzer- 
jvas  executed,  300,0(X)  women  perished  on 
ften  imaginary  charge.  Some  of  the  vic- 
vere  probably  poisoners,  but  very  many 
2m  were  undoubtedly  innocent  of  any 
-doing  whatever.  Children  of  tender 
were  sometimes  among  the  condemned, 
mish  America  witnessed  many  executions 
;  charge  of  witchcraft,  and  it  is  stated 
idible  authority  that  as  late  as  20  Aug. 
ive  alleged  witches  were  burned  alive  at 
acolx),  Mexico.  This  appears  to  have 
nore  in  the  nature  of  a  lynching  than  of 
ecution    of    a   sentence    of   a   competent 

England  and  Scotland,  as  already  stated, 
th  century  witnessed  hideous  scenes  of 
torture  and  extermination.  The  last  vic- 
n  England  were  Mrs.  Hickes  and  her 
ter,  nine  years  of  age,  executed  in  1716, 
he  last  in  Scotland  suffered  in  1722. 
:ution  for  witchcraft  was  abolished  both 
gland  and  in  Scotland  by  George  II 
,  which  made  all  persons  pretending  to 
e  name  punishable  by  imprisonment.  By 
equent  act  passed  in  the  reign  of  George 
ey  were  made  punishable  as  rogues  and 
>nds. 
the  American  colonies  had  laws  against 
raft  similar  to  those  in  England  at  the 
md  from  the  first  there  were  occasional 
ind  executions  on  that  charge.    The  great 
witchcraft   delusion,   with   its  attendant 

tragedies,  occurred  near  the  close  of  the  17th 
century  and  was  largely  due  to  excitement 
causea  by  the  teachings  and  writings  of  Cotton 
Mather,  the  noted  Puritan  divine,  who  was  a 
strong  believer  in  the  superstition.  The  Salem 
witch  frenzy  broke  out  in  the  family  of  one 
Samuel  Parris,  a  minister,  but  for  whose  insti- 

gation the  delusion,  with  its  accompanying  sac- 
rifice of  innocent  lives,  could  not  have  obtained 

the  headway  it  did.  A  company  of  g[irls  sud- 
denly began  to  act  mysteriously,  bark  like  dogs, 

and  scream  at  something  unseen.  An  old  In- 
dian servant  was  accused  of  bewitching  them. 

The  excitement  spread  and  impeachments  multi- 
plied. A  special  court  was  formed  to  try  the 

accused,  and  as  a  result  the  jails  rapidly  filled, 
and  many  were  condemned  to  death.  It  was 

unsafe  to  express  a  doubt  of  a  prisoner's  guilt 
Fifty-five  persons  suffered  torture,  and  20  were 
executed  before  the  delusion  ended.  Witches 
were  sum>osed  to  be  able,  with  the  assistance  of 
the  devil,  not  only  to  foretell  events,  but  to 
produce  mice  and  vermin,  to  deprive  men  and 
animals,  iby  touching  them  or  merely  breathing 
on  them,  of  their  natural  powers,  and  to  afflict 
them  with  diseases,  to  raise  storms,  etc.,  to 
cliange  themselves  into  cats  and  other  beasts, 
etc.  General  assemblies  of  witches,  called 
^Witches'  Sabbaths,"  were  held  yearly,  or 
oftener,  at  which  they  appeared  entirely  naked, 
and  besmeared  with  an  ointment  made  from  the 
bodies  of  unbaptized  infants.  To  these  meet- 

ings they  were  supposed  to  ride  from  great 
distances  on  broomsticks,  pokers,  goats,  hogs, 
or  dogs,  the  devil  taking  the  chair  under  the 
form  of  a  goat.  Here  they  did  homage  to  their 
master,  and  offered  him  sacrifices  of  young 
children,  etc.,  and  practised  all  sorts  of  license 
till  cock-crowing.  Neoph>'tes  were  introduced 
to  the  devil  at  these  meetings,  and  received  his 
mark  on  their  bodies,  in  token  that  they  had 
sold  their  souls  to  him.  As  before  remarked, 
the  belief  in  witchcraft  still  prevails  in  many 
parts  of  the  world,  and  in  some  countries  where 
pretended  sorcerers  exert  a  powerful  infiuence, 
Hves  are  often  sacrificed  as  a  result  of  their 
practices  and  in  order  that  they  may  continue 
their  nefarious  work. 
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tli-s  Mitielalicrs*  (Brcslau  1«58) ;  Sliarpc.  C. 
K.,  'Historical  Accoiiiii  of  the  Hrlicf  in  Witch- 
rr;ift  in  Scotland*  (I^mdon  18fvJ);  Scott,  Sir 
Walter.  'Letters  on  DemonoloKy  and  Witch- 

craft* (new  ed..  ili.  1884);  Toy,  C.  H.,  Mntro- 
duction  to  the  Histoo*  of  Religions*  (Boston 
1913);  Upham,  *  History  of  the  Salem  Delu- 

sion*   (new  cd.,  Boston  18^)7). 

WITENAGEMOT.  wil'e-na-gd-mot'.  or 
WITENAGEMOTE,  originally  an  assemblage 
of  all  the  freemen  of  a  tri1>c  or  state,  among 
the  Teutonic  conquerors  of  southern  Britain, 
1  ut  which,  in  the  course  of  events,  and  without 
any  special  law,  resolved  itself  into  an  assembly 
of  the  princes,  aldermen,  thanes,  large  lancl- 
owners  and  leading  ecclesiastics.  The  witen- 
a^emot  met  once  a  year  or  oftener,  and  had 
great  power,  electing  a  king  in  the  event  of 
disputed  succession,  approving  the  regular  suc- 

cession, if  there  was  no  dispute,  passing  upon 
the  trial  and  punishment  of  hixh  offenders,  en- 

acting laws,  and  acting  as  a  grand  inquest  into 
public  affairs.  It  passed  out  of  existence  with 
the  Norman  Conquest,  and  the  subsequent  Par- 

liament was  a  separate  growth,  and  not  a  con- 
tinuation of  the  Witenagemot.  Consult  Chad- 

wick,  H.  M.,  *  Studies  on  Anglo-Saxon  In- 
stitutions*  (Cambridge  VX)S) ;  Freeman,  E.  A., 

*  History  of  the  Norman  Conquest'  (5  vols., 
Oxford  1872-7*)). 

WITHER,  wither,  or  WITHERS,  George, 
English  poet  and  pamphleteer:  b.  Bentworth, 
near  Alton,  Hampshire,  11  June  1588;  d.  Lon- 

don, 2  May  1007.  He  studied  at  Magdalen  Col- 
lege, Oxford  (1604-00).  but  did  not  obtain  a 

decree,  and  a  few  years  later  he  went  to  Lon- 
don to  study  law.  He  devoted  tnuch  atten- 

tion to  literature,  and  proved  his  skill  in  satiric 
verse  by  being  thrown  into  the  Marshalsca  for 

his  'Alrtjscs  Stript  and  Whipt*  (1613).  While 
there  imprisoned  he  wrote  busily,  and  is  said 
to  have  composed  there  several  of  his  best 

poems,  among  them  *Tlie  Shepherd's  Hunting' 
(1015),  a  continuation  ut  *The  Shepherd's 
ripc»  (1614)  of  William  Browne  (q.v.).  After 
his  release  he  entered  Lincoln's  inn,  in  1615. About  this  same  time  he  wrote  the  love  elegy 
*  Fidelia.*  In  1021  some  ofticial  persons  thought 
reflections  again^t  the  state  and  leadint;  poli- 

ticians were  to  be  detected  in  ̂ Wilhcr's  Motto, 
Nee  IlalKTo,  Xec  Careo,  Nee  Curo*  (1621),  and 
again  the  author  wa*^  ordered  to  the  Marshal- 
bL-u,  though  soon  lil»erated.  After  1022  he  wrote 
nothing,  save  *  Hallelujah*  (1041),  a  collection 
of  religious  xer^^e,  that  in  critical  estimation 
attained  the  rank  of  earlier  work.  He  became 
a  Puritan,  and  wrote  largely  for  the  furtherance 
of  the  political  and  religious  cause  with  which 
he  was  identified.  At  the  revolution,  he  re- 

cruited (1042)  a  troop  of  horse  for  Parliament^ 
and  was  made  captain  and  the  commander  of 
Farnham  Castle.  When  taken  by  Royalists  and 
n\  danger  of  capital  punishment,  he  was  re- 
lea>ed  through  the  interference  of  Sir  John 

l>enham  (q.\.),  who  protested  that  **so  long  as 
Wither  lived  he  ( Dcnham )  would  not  l>e  ac- 

counted the  worst  poet  in  England.*  He  was 
promoted  major,  made  a  commissioner  for  the 

sale  of  the  k:nv:'>  v:oods.  and  (1655)  became  a 
clerk  in  the  statute-otTice  of  the  court  of  chan- 

cery. F'or  his  'Vox  X'ulgi,*  a  poem  dissuading from  the  restoration  which  remained  in  manu- 

script until  printed  by  Macray  in  '.Anecdoti 
Bodleiana'  (1880),  he  was  committed  to  New- 

gate in  Ui60  and  imprisoned  there  until  re- 
leased in  1663  under  bond  for  good  liehavior 

^Fragmenta  Poctica'  (1666;  reprinted  as  'Frag- 
menta  Prophetica,'  1669)  was  his  last  woiV 
For  some  time  sultsequcnt  to  his  death  he  was 
considered  a  rimer  of  no  merit,  was  omitted 
from  collections  of  English  poetry,  and  in* 
eluded  in  the  'Dunciad'  as  'wrclched  Withers  • 
But  Ellis  praised  him  in  ̂ Specimens  of  the 
Early  English  Poets*  (1790),  and  others,  in- 

cluding Sir  S.  E.  Bryd(;es  l)y  various  reprints 
and  Lamb  by  the  essay  *The  Poetical  Worki 
of  George  Wither'  (I-aml/s  *  Works.*  18I& 
new  ed.,  New  York  1903)  ot)taincd  for  hbn 
suitable  recognition.  His  reputation  is  hased 
chiefly  on  his  earlier  work.  The  greater  part 
of  his  writings  was  primed  b>'  the  Spenser 
Society  (20  vols.,  1870-83).  Consult  besides 

the  l)Ooks  already  mentioned  Ward's  *  Eng- 
lish Poets>  (Vol.  II,  1880);  and  Sidg»-ick,  F 

(cd.),  *Thc  Poetry  of  George  Wither*  (Loo- don  1902). 

WITHERITE,  a  mineral  composed  of  ba- 
rium carbonate  mined  extensively  near  Hexham. 

Northumberland,  England.  Usually  found  in 
massive  condition  though  orthorhombic  crys- 

tals do  occur;  hardness,  3  to  3.75;  speafic 
gravity,  4.29  to  4.35;  lustre,  vitreous;  color. 
w;hite,  often  yellowish  or  grayish ;  streak,  white. 
L'sed  in  the  manufacture  of  laryta  for  sugar 

refining,  in  plate-glass  making,'  and  in  ifae adulteration  of  white  lead  and  zinc  while. 

WITHERSPOON.  Herbert.  Americas 
opera  singer:  b.  Buffalo,  N.  Y.,  i\  July  \97} 
He  was  graduated  at  Yale  UniverMiiy  in  18^ 
meantime  studying  harmony  and  the  theory  of 
music  under  Horatio  Parker  and  MacdowcR 

and  singing  under  M.  Treumann  and  W.  J. 
Hall  of  New  York.  He  made  his  debut  at 
New  Haven  in  1895,  and  in  1896  he  was  basso 
with  the  New  York  Symjthony  Orchestra.  He 
afterward  studied  sinjpng  m  London  aiid 
I^aris,  and  acting  in  Vienna,  and  in  1899  be made  his  operatic  debut  at  Boston  with  the 
Castle  Square  Opera  Company.  In  1906-16  be 
was  first  basso  of  the  Metropolitan  Open 
House,  New  York,  singing  about  25  leadiof 

parts. 
WITHERSPOON.  John,  American  Prcs^ 

b^'tcrian  cler^-man  and  college  president;  b 
\  ester,  Haddingtonshire,  Scotland,  5  Feb.  1725; 
d  near  Princeton.  N.  J.,  15  Nov.  1794.  He  wai 
graduated  from  the  Universitv  uf  Edinbargb 
in  1742.  was  licensed  to  preach  the  next  year 
and  was  parish  minister  of  Beith.  174S-37.  He 

led  a  iKsdy  of  militia  to^  the  aid  of  the  Pre- 
tender at  Glasgow  in  1745,  and  was  captnrcd  al 

the  itattle  of  Falkirk,  but  was  soon  rekascd 
He  was  pastor  at  Paisley,  1757-68*  and  tbct 

accepted  the  presidency  of  tlic  College  of  N'c« Jersey  (now  Princeton  College)  in  1768L  He 
was  a  delegate  for  six  years  from  New  JcnQ 
to  the  Continental  Congress;  and  a  signer  of 
the  Declaration  of  Independence.  He  grcatir 
increased  the  efficiency  of  the  college  and  wai 

a  noteworthy'  figure  in  the  political  as  well  s> the  educational  affairs  of  his  time.  He  wnit 
*Eccle:>iastical  Characteristics*  (1753);  'Natare 
and  KfTects  of  the  Suge*  (1757):  *  Essays  <* 
Important    Subjects*    (1764);    * Consideratioit 
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I  Nature  and  Extent  of  llie  Legislative 

ity  t>f  (he  British  Parliuncnl'    (1774). Hxt    collected   worics   appeared    in   nine 
»    in     1804.      Corsuh     Sanderson,     J., 
aphy  of  the  Signers  of  the  Declaratitui 

|M>«idence>    (Philadelphia  186S>;  Tyjfr, 
;■  'Literary   Histoty  of    Ae    American 
ttion'    (Vol.  n.  1897)  ;  Woods,  D.  W., 
WWi«rspoon>  (New  York  1906). 
THXRSPOON,    John    A.,    Anerican 

I  and  educator:   b.    Coluid>ia^   Tenn., 
«  1864.    He  was  gndualed  U.D.  at  die 
lity  of  Pennsylvania  in  18B7,   and  en> 

in' practice  at  Nashville,  Tean.    He  wu 
ted  with  the  famlty  of  Vanderbilt  Uni- 
from   1889,  and  is  nov  professor  of 
end  clinical  medicine  there.    He  was 

Huiected  with  die  medical  faculty  at  the 
alty  of  Tennessee  in  188SMH.    He  was 

:  of   the  American   National   Uedical 
n  in  191M4. 

THIHGTOII,  wlflitng-ton,  Englani  a 
uturing  town  in  Lancashire,  three  miles 
of    die   centre  of    Uanchester,    In   the 

lentary  borough  in  which  it  is  partly  in- 
I<    contains    modem    chnrdies    and 
Lancashire    Indenendent    College,    a 

.    and   library,   and   numerous   ren- 
..uas.     Pop.  41,57a 

TlfER.  Ligfatner,  American  psycholo- 
a  educator:  b;  Philadelphia,  Pa.,  ft  Jtine 
He  was  graduated  at  the  Universi^  of 
flvania  in  1888  and  received  the  degree 
D.  at  the  University  of  Leipzig  in  1892. 

connected  with  the  faculty^at  the  Uhi- 
of  Pennsylvania  from  189^  and  since 

e  bas  been  director  of  the  nsycholo^cal 
tiiy  and  clinic  there,  which  he  orranued 
lenariment  of   the  imiversi^.     He  lec- 

psychology  at  firyn  Mawr  College  in 
and  save  courses  in  psychology  at 

:  University  in  1903-(^    He  has  also  bcicn 
iMpst    at     the    Pennsylvania    Training 
for  Feeble-Minded  Children  at  Elwyu, 
e  1896.    In  1907  he  founded  the  Psycho- 
Clinic,  of  which  he  is  the  editor.    He 

'Analytical  PsycholoKy>    (1902);    <Tbe 
«   Case'    (1915);   and  edited    <£zperi- 
Studies  in  PsycholoKy>;    <The  SpedsJ 

for  Backward  Children* ;  and  is  a  fre- 
coaiributor  to  technical  and  educational 
s  mi  topics  in  experimental  and  clinical 

low,  a  competent  person 
to  give  testimony,  as  in  a  court  of  jus- 
Bgarding  facts  in  issue.  Formerly  the 
acted  as  witnesses,  and  it  was  not  until 
the  15th  century  that  the  custom  was 
lUed.  A  witness,  either  in  a  civil  or  a 

u  case,  may  be  compelled  to  attend  court 
•equired  by  law.  A  witness  is  commonly 
■Mcd  by  a  subpiena,  and  if  he  does  not 
when  called  without  giving  sufficient 

.  be  is  liable  for  damages  to  the  party 
ibpcenaed  him.  In  addition,  he  may  b« 
id  by  fine  or  imprisonment     In  some 

ns,  a  prisoner  is  not  allowed  to  be  a 
.  ui  bis  own  behalf,  but  tbe  rule  is  not 
L 

riy  many  objections  against  tbe  ccsn- 
'  Mtt  witnesses  were  allowed,  but  many 

have  been  removed  by  legislation.    A 

prisoner  ̂ aboI  be  called  as  a  witness  fi>r  the 
frosecntion  to  give  evidence  against  himself, 
rsnally  a  wife  is:  not  a  competent  witness 

against  her  husband,  or  a  husband  against  hie 

wife.  I  A-  witness  is  exempt  from  c^yil  ̂ nsl 
wlule  in  attendance  at  court,  but  it6t  .it^. 
arrest  on  a  criminal  charge.  A  witness  usually 
testifies  orally  in  open  court,  but  sometimes 
his  testimony  is  taken  in  writing  before  a  com- 

missioner or  other  legal  official. 

WITTE,  vii'tc.  Emanuel,  Dutch  painter: 
h.  Alkmaar,  Holland,  1607;  d.  Amsterdam.  1692. 
He  was  a  pupil  of  Van  Alsi,  lived  at  Deltt  in 
1642  to  1649  aud  in  1650  went  lo  Amsterdam, 
His  earlier  paintings  were  mostly  historical  or 
portraits,  but  later  he  devoted  some  attention 
to  interior  decorations  with  which  he  was  very 
successful.  His  works  are  found  at  the  muse- 

ums of  Amsterdam,  Rotterdam,  Brussels,  Ber- 
lin, Hamburg  and  Wdmar,  also  in  the  National 

Gallery  at  London,  and  in  some  private  English 

gallenes. 
WITTE,  Pietro  de,  Dutch  painter :  b, 

Bruges,  1548;  d-  Munich,  1626.  His  general 
choice  of  subjects  was  confined  to  history,  but 
it  is  not  linown  under  whom  he  studied  in  his 

native  country  before  ̂ oing  to  Italy,  where  he 
became  an  intimate  friend  of  Giorario  Vasari, 

under  whom  he  aijicars  to  have  formed  his 
style.  When  Vasari  was  employed  to  decorate 
the  Vatican  with  frescoes  De  Witte  became 

his  favorite  assistant,  and  grew  almost  com- 
pietely  lulianiied  in  his  artiiitic  ideals.  He 

painted  equaltv  well  in  fresco  and  oils,  and  was 
invited  to  Florence  by  the  Grand  Duke  of 
Tuscany,  and  there  executed  some  important 
works.  His  versatility  is  shown  by  the  fact 
that  when  Maximilian,  the  Elector  of  Bavaria, 
required  the  services  of  a  designer  of  tapestry 

De  Wicte  was  commisMoned  to  furnish  the  ' necessary  cartoons.  He  was  one  of  the  Chitch 
painters  of  the  Renaissance  period  who  gave 
himself  up  entirely  to  the  influence  of  forciim 
scboobaad  tpent  but  «  short  part  of  hi*  life 
lit  tbt  .N«tiierWd&  His  princapal  works  have 
becD  CBvSved  by  Jan  Sadder  and  other  famous 
engravciv  of  bis  day. 

Hev 
versii^,   ,   ..  ,   

ism,  aid  in  1877  entered  tb«  govonuncntal  tail- 
way  serrke.  He  had  char^  of  transporting 
troops  on  the  Odessa  Railway  during  die 
Rnsso-Tnridrii  War,  in  1879  was  g^ven  a  posi- 

tion on  the  Souifawest«ni  Railway,  in  1886  be- 
came feotral  'isanagcr  of  that  road,  and  two 

years  utcr  tUef  of  the  Imperial  Railway  De- 
rartmcnt  In  1892  ha  was  made  Uinister  of 
Finance,  and  in  this  capacity  he  snade  several 
coaxnerdal  treatleB  with  Gennany,  aided  tbe 
devek^xnent  of  manufacturing  industries,  made  . 

and  esttbhshed  tbe  gold  standard.  His.  policy 
aTOUfed  the  cnpoiitiap  t^  wcaldnr  bankeis,  awl 

■-      rvativt^^aiid  ia^  1903  he  was  re- 
tbe.iMweyof  HiniAer  of  finance, 
'nied  we^dent  of  tbe  coinmittce 

.          In  1905  he,  with  Baron  Rosen, 

satisfactorily  anweefl  llw  Treaty  of  Ports- 
montt)  (q;v.),  was'«rra(ed:ft  count,  cm  30  Octo- 

ber was  ivpointed  pcemier,  Rusftias  first  Prime 
Minister,  but.  rnigiMd  ,2- Ifev  1906. Mid  was. 
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appointed  a  mcmtifr  of  the  council.  (Sec 
RissiA  History).  He  wrote  *  Principles  of 
Kailwav  Tariffs*  (18K.M;  'Kriedricli  Ijss.  the 
KconoTTiist'   (1«88). 

WITTEKIND.  vTt't^-kTnd.  or  WIDU- 
KIND,  Saxon  leader  in  the  striigKic  with 
Charlemagne:  d.  about  8(17.  He  came  of  a 
mitdc  Wcsiphalian  house,  and  first  appears  at 
the  head  of  the  Saxon  expedition  against  the 
Westphalian  fortress  of  KreshurK  in  1774. 

Charlemagne* s  return  from  lA)ml>ardy  drove 
him  across  the  Weser,  and  instead  oi  sulnnit- 
\iu^  to  the  emperor  at  the  Diet  of  Faderborn 
in  777  like  many  other  Saxon  leaders,  havinf; 
rem- wed  tlie  revolt  in  776,  he  fled  to  Jutland. 

He  returned  during  Charlemagne's  alisence  in Spain,  laid  waste  the  Rhineland  and  surprised 
and  annihilated  the  Prankish  army  on  the 
SuntclKcbirge  (782).  The  emperor  retaliated 
by  executing  4,5(X)  Saxon  prisoners,  an  action 
that  aroused  the  entire  Saxon  race  to  arms. 
T\\c  battle  of  Detm(»ld  was  indecisive  (783), 
but  that  of  Osn»bruck  forced  Wittekind  to 
enter  on  ncf^otiations ;  the  issue  was  that  in  785 
he  accepted  baptism  in  the  imperial  camp  at 
Attinny,  *"  OiampaKue.  The  emperor,  it  is 
said,  made  him  duke  of  the  Saxons  and  lord  of 
KnKern,  and  from  the  castle  of  Babilonie,  near 
Lubeck,  he  exercised  a  beni^ant  sway  till  he 
fell  in  battle  with  (Ceroid,  tne  Swabian  duke. 
Various  princely  houses,  as  those  of  Brunswick 
and  Sardinia,  claim  Wittekind  for  the  founder 
of  their  line.  The  Emperor  Charles  IV  in  1377 
placed  a  monument  to  nim  in  the  parish  church 
at  KuRcr,  where  he  is  supposed  to  have  been 
liuried,  and  in  Mcndeii,  Westphalia,  a  moimment 
was  erected  to  him  in  1812.  Consult  Dcttmer, 

J.,  *Der  Sachscnfuhrer  Widukind  nach 
Cicschichte  und  Sage*  Wurzburg  1879) ;  Die- 
kamp,  'Widukind  der  Sachscnfuhrer.  nach 
GcNchichte  und  Sa^e*  (Miinster  1877);  Mow- 
liert,  ̂ Uiarles  the  Great'   (New  York  1888). 

WITTENBERG.  witV-n-tnTg  (Cer.  z^t-t^n- 
/•iV^).  town  on  the  KII»e.  4.S  miles  southeast  of 
Ma^del  urg.  It  was  the  home  of  the  Reforma- 
li<in,  and  here  Luther,  while  a  university  pro- 

fessor, nailed  his  95  theses  to  the  door  of  the 
Schlosskirche.  The  university  in  which  he  was 
professor  was  united  to  Halle  in  1817.  The 
principal  buildings  are  the  Schlosskirche,  in 
which  lK>th  l.uther  and  Melanchthon  are  buried; 
the  Stadtkirche.  wliere  Luther  and  Melanch- 

thon preached ;  the  remains  of  the  Augustinian 

monastery,  with  Luther's  apartments;  tlie 
houses  of  Mi-lanchtluni  and  Cranach ;  the  town- 
hall,  the  gymnasium,  etc.  There  are  public 
monuments  to  Luther  and  ̂   Melanchthon. 
Textiles,  hosiery,  leather,  machinery,  pottery, 
electrical  apparatus,  bricks,  cement,  essential 
oils,  rtc,  are  among  the  manufactures.  Pop. 
22.419. 

WITTENBERG  COLLEGE,  located  at 
Sprin^rfirld.  Ohio.  It  wa«  founded  in  1845 
under  ihi  an^picrs  r.f  the  Lutheran  Church  in 
()hi*>  It^  Mr;.:aniz:ition  included  a  I'reparatory 
School.  ;i  Cii]I(  Lvatc  Oepartmcnt.  a  Theobieical 
Semin:iry.  a  Schi  n]  nf  Oratory,  a  Cunserviitnry 
of  Mu»«ic  :iTid  :i  Sch"<»l  nf  Art  There  i*  aN<> 
a  Snmnu  r  .*srhool.  drsiiriK'd  chiefly  fur  teacher's, 
K'iving  courses  in  ]H'<lak;riLnf  al  mrlhinls  The 
Collegiate  l)<i»:irtm« nt  roiiffrs  the  siuKle  bach- 

elor'^ degn-e  <»f  A  B    fur  a  four  years'  course 

Women  are  admitted  U*  all  dcpartmeniv  In 
191Q  the  grounds,  buildings  and  endowments 
were  valued  at  $1.2lK),(X)0;  the  library  ctmlainrd 
«)0.0()0  volumes.  The  students  numbered  \.\2^ 
and  the  faculty  40. 

WITTHAUS,  wit'hows.^  Rudol|A  Annit. American  tcixicologist :  b.  New  York.  JO  Aug 
\My\  d.  23  Dec.  1915.  He  was  graduated  from 
Columbia  in  18f)7  and  from  the  Medical  Dr- 
partment  of  the  University  of  New  York  in 
187S;  was  professor  of  toxicology  and  cbein- 
istry  at  Cornell  University  and  held  similar 
chairs  in  the  universities  of  New  York,  Ver- 

mont and  Buffalo.  He  became  noted  as  u 

expert  in  poisons  in  connection  «-ith  many 
murder  cases,  and  has  published  ̂ KssentiaJs  oi 
Chemistry »  (1879);  <C.eneral  Medical  dirm- 
istry'  (1881);  'Manual  of  (Hiemistry'  (liUV; 
6th  ed.,  l'A>8) ;  and  *  LalK>rator>'  Guide  in  L'nn- 
alysis  and  Toxicology'  (18H6).  He  has  cdiird 
*\Vitthaus  and  Becker's  Medical  Jurispmdcficc' 
(4  vols.,  I9(X>-11),  for  which  he  prepared  dif 
introduction,  and  Vol.  IV  on  'Toxicology.* 

WITWATBRSRAND.  vit-vi'tcrs-rMd 
(* White  Waters  Range.*  collo(|uially  *Thc 
kand|*),  Transvaal,  South  Africa,  a  low  ranicr 
of  hills  extending  25  miles  either  side  uf 
Johannesburg,  since  Ittf^  famous  as  one  of  the 
richest  gold-mining  districi<  in  the  world.  Sec 
Tkansvaai.,  (loij)- Mining  in  the. 

WIXOM,  wik'som.  BmnuL  See  Neiaba. Km  MA. 

WIYOT.    Sec  WiSHosKAN. 

WO  AD,  wOd.  a  cruciferous  herb  (I  talis 
tinctoria),  which  has  f>een  used  for  centuries  in 
the  countries  of  temperate  Europe,  as  a  d)'e- 
plant,  yielding  an  indigo-blue  color.  The  woid 
has  entire  foliage,  the  stem  leaves  being  sagit- 

tate, and  has  large  coriaceous  pods.  Caesar  irib 
us  that  the  ancient  Britons  stained  their  bodies 
with  woad,  so  as  to  give  themselves  a  morr 
formidable  appearance  in  battle;  and  fron 
riiny  we  learn  that  their  women,  before  engaij* 
ing  m  certain  religious  rites,  also  covered  their 
nude  biKlies  with  the  dye.  The  plant  was 
tornierly  much  cultivated  in  England  fur  the 
sakf  of  its  dve.  which  was  extracted  from  its 
r rushed  and  fermentetl  leaves,  but  the  stronfcrr 
and  finer  blue  prtxluced  tiy  the  indigu-pbot 
(qy.)  tmally  superseded  it,  although  at  fir»t 
the  latter  prmtuced  but  a  crude  dye.  Those 
who  cultivated  woad  opposed  the  introdoctioa 
of  in<lii;o,  and  thi*  opposition  to  it  liecame  lO 
pronounced  that  in  England  and  other  Ew- 
pean  countries  royal  edicts  were  issued  for- 
ludding  its  importation.  They  were  rcpcaki 
by  the  midille  of  the  18th  century.  Woad  i> 
liow  mixed  in  the  vats  with  indigo  juice,  btf 
is  of  use  chiefly  as  a  convenient  matcrisl  W 
induce  fermentation,  although  it  is  said  also  w 
improve  the  coU»r  itself. 

WOBURN.  wd'Krn,  Mass.,  city  in  lliddk- sex  County,  on  two  lines  of  the  Boston  mi 
Maine  Kailrnnd.  five  miles  from  tidewater  mi 
1(1  miles  northwest  of  Boston.  It  is  well  M 
out  and  has  many  handsome  residences.  IV 
chief  maimfacturi-s  are  leather,  chemicals.  ■■" 
cliimr>',  iibir  and  fouiidpk-  pn>ducts.  The  waif^ 
work^  arc  owmd  and  t>perated  by  the  city 
TbtTe  are  <<everal  churches:  a  high  school  es- 

tablished in  IXS2:  public  and  parish  elemcntar; 
schools  and   a    fne   public  librar>'   wfaicli 
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bout  50,000  volumes  and  a  fine  art  col- 
There  are  three  banks.    The  Wobum 

ent  Savings  Bank  has  deposits  amount- 
nearly  $2,000,000.     The  government  is 
itcred   under  a   charter   of    1898  which 

:s  for  a  mayor  and  a  council  of  15  mem- 
seven  of  the  members  of  the  council  are 
by  wards  and  eight  at  large.    There  is 
board  of  public  works,   the  mayor  is 

nt   ex   officio.     Woburn  was   settled  in 
>y    seven     families     from     Charlestown 
,  Mass.    It  was  first  called  Charlestown 

In   1642  the  town  was  incorporated, 
1889  chartered   as    a   city.     Benjamin 

son    (Count  Rumford)    was   bom  here 
.    Pop.  16,410.     Consult  Hurd,  ̂ History 
dlesex  County >  (Philadelphia  1890)  and 
^History  of  Wobum>  (Boston  1868). 
iDAN,  WODEN,  or  WUOTAN,  Teu- 
od  of  the  winds  and  storms,  who  rose 
ely  to  the  dignity  of  the  greatest  of  all 
Is.    See  Odin. 

iFFINGTON,  wof'Ing-ton,  Margaret ;.  British  actress:  b.  Dubhn,  Ireland,  18 
20;  d.  Teddington,  28  March  1760.  She 
)peared  on  the  stage  at  12  as  Polly 
m,  with  several  other  children,  in  <The 
's  Opera,'  but  her  first  appearance  in  a 
part  was  as  Ophelia  in  Dublin  in  1737. 

./  to  20  she  played  on  the  Dublin  stage 
ner  of  parts,  from  Ophelia  to  Sir  Harry 
",  and  on  6  Nov.  1740  made  her  first 
tnce  at  Covent  Garden  as  Sylvia  in  the 
iting  (Officer.'  She  soon  became  a  great 
,  the  exquisite  art  of  her  male  charac- 
ng  especially  remarkable.  She  kept  the 
n  of  the  public  till  the  tragic  close  of 
eer.  On  3  May  1757  she  broke  down 
ing  Rosalind,  and  left  the  stage  forever, 

aracter  appears  to  advantage  in  Reade's 
Peg  Woffington,'  and  his  play  ̂  Masks 
ices.*      Consult    Dobson,   Austm.   Intro- 
to  Charles  Reade's  *Peg  Womngton* 

m  1899)  ;  Molloy,  ̂ Life  and  Adventures 
Woffington>  (New  York  1899)  ;  Daly, 

in,  <Womngton:  a  Tribute  to  the  Actress 
\Voman>  (New  York  1888). 
•FFORD  COLLEGE,  located  at  Spar- 
;,  S.  C.  It  was  founded  in  1851  under 
itrol  of  the  South  Carolina  Conference 
Methodist  Episcopal  Church,  South,  in 
.nee  with  the  will  of  Benjamin  WofFord, 
ter  of  that  Church,  who  left  a  legacy  of 
)  to  the  conference  for  establishing  a 

It  was  opened  to  students  in  1854, 
;  sessions  have  never  been  entirely  sus- 
though  during  the  Civil  War  the  col- 

ffered  heavily,  the  endowment  was  ren- 
/orthless,  and  full  college  work  was  not 
Since  that  time  the  college  has  been 
supported  by  the  Church,  and  the  en- 
it  partially  restored,  amounting  in  1918- 
200,000.  Two  preparatory  schools  have 
tablished  in  connection  with  the  college, 
>flFord  College  Fitting  School  at  Spar- 
,  and  the  Carlisle  Fitting  Schol  at 
g,  S.  C.  The  course  in  the  former  is 
ears;    in    the   latter,    four   years.     The 
school  is  coeducational.  The  college 

are  arranged  in  four  groups,  or  courses, 
>sical,  the  language-scientific,  the  scien- 
1  the  Latin  or  Greek-modern  language; 
oup  includes  a  certain  number  of  elec- 

tives.  The  degree  of  A.B.  is  conferred  for 
the  completion  of  any  of  these  courses.  In- 

struction in  methods  of  teaching  and  in  school 
organization  is  included  in  tlic  curriculum. 
Gymnasium  work  is  required  of  all  students. 
There  are  24  loan  funds  and  four  scholarship 
funds.  The  students  maintain  three  literary 
societies,  membership  in  one  of  which  is  com- 

pulsory, and  a  Christian  Association  which  has 
been  in  existence  over  35  years,  and  exercises 
an  important  influence  on  student  life.  The 
college  campus  comprises  70  acres;  the  build- 

ings include  the  main  building,  the  John  B. 
Cleveland  Science  Hall,  Alumni  Hall  (a  dormi- 

tory), residence  cottages,  the  Wilbur  E.  Bur- 
nett gymnasium,  Whiteford  Smith  Library 

Building  and  the  fitting  school.  The  library  in 
1919  contained  26,000  volumes;  the  students  at 
Spartanburg  numbered  480,  of  whom  about  175 
were  in  college. 

WOHLGEMUTH,  vol'ge-moot,  Michael, German  painter:  b.  Nuremberg,  1434;  d.  there, 
1519.  He  was  an  eminent  member  of  the  Fran- 
conia  school  of  German  painting  whose  most 
complete  representative  is  Albert  Diirer.  The 
latter  was  indeed  his  pupil  in  the  large  studio 
or  workshop  where  many  branches  of  art  were 
carried  on  by  the  master  and  a  host  of  pupils 
and  assistants.  The  occupations  of  this  artistic 
association  comprised  altarpieces,  consisting  of 
paintings,  or  wood  carvings  in  high  relief  ablaze 
with  color  and  gilt,  such  as  abound  in  Spanish 
churches  under  the  name  of  retablos-  wood 
engraving,  the  blocks  being  cut  from  Wohlge- 

muth's  designs,  which  were  of  supreme  vi^or and  well  adapted  to  the  exigencies  of  printmg 
from  wood  and  easel  paintings  of  portraits  and 
history.  Many  paintings  have  been  attributed 
to  him  which  were  evidently  executed  by  the 
less  skilful  hands  of  pupils  or  assistants,  but 
those  whose  authenticity  is  unquestionable  are 
characterized  by  powerful  drawing,  rich  and 
harmonious  coloring  and  supreme  delicacy  of 
finish.  His  retable  (1465),  now  in  the  Munich 
Gallery,  is  a  remarkable  masterpiece,  and  that 
which  he  furnished  for  the  high  altar  of  Saint 
Mary  at  Zwickau  gained  for  the  painter  much 
applause  and  the  then  princely  sum  of  about 
$3,558.  Another  work  of  the  same  kind  is  to 
be  found  in  Nuremberg  Museum,  having  been 
originally  painted  for  the  churches  .of  the 
Austin  Friars  at  Nuremberg;  his  last  retable 
was  executed  for  the  church  at  Schwabach 
(1508).  His  fidelity  and  grace  as  a  portrait 
painter  are  acknowledged  by  critics,  who  recog- 

nize in  his  realistic  vigor  and  conscientious 
mastery  of  detail  the  best  features  of  con- 

temporaneous German  painting.  Two  of  his 

paintings,  *  Pilate  Washing  His  Hands  Before 
the  People*  and  a  *  Descent  from  the  Cross,* 
are  in  the  Royal  Institution  Gallery  at  Liver- 

pool, but  few  works  of  this  master  are  to  be 
found  elsewhere  out  of  Germany.  Consult 
Dickinson,  H.,  *  German  Masters  of  Art*  (New 
York  1914)  ;  Stadler,  F.  J.,  <  Michel  Wolgemut 
und  der  Niimberger  Holzschnitt*  (Strassburg 
1913)  ;  Thode,  *Die  Malerschule  von  Niirnberg' 
(Frankfort  1891). 

WOJWODE,  woi'wod,  an  old  Slavonic name  for  a  general,  afterward  used  as  a  title  of 
civil  rank  and  authority.  The  princes  of 
Wallachia  and  Moldavia  were  called  wojwode 
and    this   name   was   given   in    Poland    to   the 
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^•(iviTiiors  of  llic  pn»vinr('s,  a  lillc  nholishod  in 
\XM.  Ill  Scrltia  an<l  Hnl^aria  \hv  titlr  nf 

\\i>j\v(><li-  siill  liii}^ci>  with  its  original  signifi- 
I'atioii  of  "leader  in  war." 

WOLCOT.  wul'koi.  i,r  WOLCOTT.  John 
r'l*tTbR  FiNiiAk**).  KiiKlish  poci:  1>.  Dodbroukc, 
Dcvunshiri*.  May  l73^(;  d.  London,  14  Jan.  181*>. 
lie  studied  medicine  and  in  1767  went  to 
Jamaica  as  plivMcian  to  the  |{Ovcrnur,  Sir  Wil- 

liam TreUiwncy.  lie  then  louk  orders  in  the 
Church  of  iMiKlan<l  and  was  a  curate  in 
Jamaica,  \7(i^)~7S.  Alter  spending  the  next  12 
\ears  as  a  physcian  in  Conuvall  he  went  to 
London,  where  his  daring  poetical  satires  in- 

volved him  in  many  quarrels  and  brought  him 
extended  fame.  So  etiective  were  his  attacks 
on  King  Oeurgc  Hi  tliat  the  ministry  silenced 
him  with  a  pension  of  $1,500  per  annum.  His 
ablest  opp<inent  was  William  Giflord,  who  at- 

tacked him  in  his  M'.pistle  to  Peter  Pindar.' 
Me  was  an  art  critic  (if  taste  and  penetration 
far  fieyond  his  lime ;  his  yearly  reviews  in  verse 
<if  the  Academy  exhibitions  arc  much  the  best 
nt  his  work,  and  still  instructive.  Among  his 
satires  are  *  Lyric  Odes  to  the  Koyal  Acade- 

micians' (I78J^);  * Bozzy  and  Piozzi »  (1780); 
*Aii  Kpisile  to  the  Reviewers*;  *Peeps  at  St. 
James';  M<(»yal  \'isiis,*  and  *The  Lousiad' 
(1785~*'5).  Consult  Keitter,  *Leben  und  Werkc 
Peter  Pmdars'    (Vienna  1900). 
WOLCOTT,  Edward  Oliver.  American 

lawyer  and  politician :  b.  Longmeadow,  Hamp- 
den County,  Mass.,  2b  March  1848;  d.  Monte 

Carlo,  Italy.  28  Feb.  PX)5.  In  1862  he  went  to 

i'leveland,  Ohio,  with  his  family,  and  during ibe  (ivil  \\  ar  was  enlisted  with  the  lOSlh  Ohio 
ri>;imeiU  for  a  few  months.  He  entered  Yale 
in  18(iO,  but  did  not  complete  his  course;  and 
was  Kraduated  from  the  Harvard  Law  School 
ill  1871.  He  then  went  to  Colorado,  where  he 
estatilished  a  law  otlice  in  Cieorgctown.  Clear 
Creek  County;  in  1876  was  elected  district  at- 
lorney  for  the  first  judicial  district  of  the  State, 
and  before  the  expiration  of  his  term  cleared 
the  diH'ket  of  all  criminal  cases.  In  1878  he 
was  elected  to  the  State  senate,  where  he  be- 

came the  Republican  leader.  In  1879  he  was 
made  attorney  for  the  Denver  and  Kio  Grande 
Kailroad;  settled  in  Denver,  where  he  built  up 
a  lar^c-  private  practice;  and  in  18S4  was  ap- 
pi'iiited  general  counsel  of  the  same  road,  in 

liSS8  he  was  elected  to  the  I'nited  States  Senate, 
and  re-elected  in  18*M.  There  he  was  known 
as  an  earnest  advocate  of  bimetallism;  in  18^)6 
hi>wev«.r.  he  refused  to  support  the  free-silver 
platform  of  the  Democratic  party,  continued 
his  atViliation  with  the  Republican  party,  and 

in  VKIO  wii^  pn  sident  d'  the  National  Conven- tion. In  18* V  hi  was  chairman  of  a  commission 
appointed  by  President  McKinley  to  investigate 
ihe  attitude  of  the  liadin^:  Kuropean  govern- 
p.uiits  toward  international  bimetallism.  in 

I'^Li  he  was  again  a  candidate  for  election  to 
I  be  I'liited  Sta;e>  Senate,  but  was  defeated  by 11.   M    Teller 

WOLCOTT,  Oliver,  American  statesman 
and  siv^iier  of  the  Declaration  of  Independence, 
son  lif  K-i^iei  Wolrott  (  U>?>-1707)  (c|.v.): 
li.  Wind'^ir,  i  oiiii..  J(>  Nov  172(i;  d.  i^itchiield, 
1  Dec.  17^*7  H«  was  graduated  at  Yale  Col- 

lege in  1747  ami  in  the  same  year  received  a 

captain's  i-omini^-itiii  from  the  governor  of 
New   York,  and  r.ii^eil  a  company   for  the  dc- 

fciisr  of  the  northern  frontier,  where  he  re- 
mained until  the  peace  of  Aix  la  Chapcllr.  In 

17.^1  he  was  appointed  sheriff  of  Litchfield 
County,  Conn.,  and  in  1774  a  memhiT  of  ihr 
State  council.  He  was  also  chief  judge  of  the 
Court  of  Common  Pleas,  a  judge  of  the  Pro- 

bate C^ourt  and  a  major-general  of  militia.  In 
1775  he  was  appointed  one  of  the  cutnmissioD- 
ers  of  Indian  affairs  for  the  Northern  Depart- 
ineiit.  whose  duty  was  to  secure  the  neutrahty 
i  f  the  Indians.  In  1776  he  commanded  the 
14  Connecticut  regiments  raised  to  act  with  the 
army  in  New  York,  and  in  the  same  year  took 
his  seat  in  Congress.  After  the  Declaration 
was  signed  he  returned  to  the  army,  and  wai 
present  at  the  l>attle  of  Saratoga,  hut  continued 
to  serve  in  Congress  at  intervals  till  17H3.  He 
was  Ueutenant-govemor  of  Connecticut.  ITUb- 
%,  when  he  was  elected  governor,  which  udke 
he  held  at  the  time  of  his  death.  Consult 

Sanderson,  John,  *  Biographies  of  the  Signers' 
(Vol.  Ill,  rev.  cd.,  Philadelphia  1865). 

WOLCOTT,  Oliver,  American  fK>liiician, 
son  of  the  preceding:  b.  Litchfield.  Conn..  11 
Jan.  1760;  d.  New  York.  1  June  1853.  He  wai 
graduated  from  Yale  in  17/8,  and  for  a  short 
time  served  as  volunteer  aide  to  his  father  in 
the  Revolutionary  War.  After  his  admission  lo 
the  t>ar  in  1781  he  was  for  several  years  in  dK 
employ  of  the  financial  department  of  the  i^v- 
crnmcnt  of  Coimecticut  and  assisted  Ohvcr 
Kllsworth  in  1784  in  settling  the  accounts  be- 
tvieen  his  State  and  the  United  States.  In 
1788-^  he  was  comptroller  of  the  United  States 
public  accounts,  auditor  of  the  United  Suits 
treasury  1789-91.  comptroller  1791-95.  and  Secre- 

tary of  the  National  Treasury  1795-1800.  in 
succession  to  Alexander  Hamilton.  He  was  a 
judge  of  the  United  Stales  Circuit  Court.  18U1- 
02,  and  then  removed  to  New  York  and  was 
in  mercantile  business  there  till  1812.  He  aided 
his  brother  Frederick  in  building  extensive  fac- 

tories at  Wolcottville,  Conn.,  and  was  governor 
of  Connecticut  1818-27.  His  later  years  were 
spent  in  New  York.  He  published  several 

jK^liiical  pamphlets  and  in  1846  his  papers  were 
edited  by  (libbs  with  the  title  *  Memoirs  of  the 
Administrations  of  Washington  an*d  Johc 
Adams*   (New  York  1846). 

WOLCOTT,  Roger,  American  coUmuI 

governor:  b.  Windsor,  t'onn..  4  Jan.  1679;  «i 
I'last  Windsor.  Conn..  17  May  1767.  Al  U  be 
was  apprenticed  to  a  weaver,  but  by  privHr 
Mtidy  secured  an  education,  and  in  1711  wasi^ 
fiointed  commissary  of  the  Connecticut  cokwi 
forces  in  the  attack  on  Canada.  In  the 
(ftient  French  wars  he  was  successively 
moled  till  he  attained  the  rank  of  m^or-i^ 
era!  at  the  siege  of  Louisburg  in  1745.  He 
was  >:overnor  of  the  colony  of  Conncctkai 
1751-54  and  had  previously  been  a  mcM- 
ber  of  the  assembly  and  of  the  cuundl,  jodfc 
(»f  the  County  Court  and  of  the  Sopetior 
Court  and  deputy  governor.  He  pnUidied  i* 
1725  'Poetical  Meditations.  Being  the  ImpnnY- 
ment  of  Some  V'acant  Hours* ;  and  wvoit  a 
]H)em  of  1.5(10  lines  entitled  *A  Brief  Accovi 
of  tile  .-V^ency  of  the  Honorable  John  VTU' 
throp,  F.sq..  in  the  Court  of  IGnff  Charles  IL 
A.!).  UtiZ,*  in  which  he  gives  a  ocscripboa  of 
the  Petiuot  War.  The  latter  was  first  pffimd 
in  the  collect i()ii>  of  the  Nfassachusetis  rastflri- 
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cicty,  and  the  original  is  among  the  manu- 
.  of  the  Connecticut  Historical  Society. 

OLCOTT,  Roger,  American  lawyer  and 
lor:  b.  Boston,  13  July  1847;  d.  there,  21 
1901.  Graduated  from  Harvard  Univer- 
1  1870  and  from  the  law-school  of  the 
^ity  in  1874,  he  was  admitted  in  the  latter 
3  the  bar,  but  subsequently  practised  little. 
^7-79  he  was  a  member  of  the  common 
1  of  Boston,  and  in  1882-85  of  the  Massa- 
ts  House  of  Representatives,  where  he 
I  a  considerable  reputation  by  his  oratory 
is  activity  in  constructive  politics  and  the 
ranee  of  good  government.  He  was  sent 
ielegate  to  the  State  Republican  Conven- 
I  1S85,  in  1887-89  was  again  a  member  of 
oston  common  council,  and  in  1891  was 
I  first  president  of  the  newly-organized 
lican  Club  of  Massachusetts,  in  which 
,c  rendered  valuable  service  to  his  party, 
vas  recognized  by  his  nomination  as  lieu- 
-governor.      He    was    elected    in    1892, 
by  re-election  until  18%,  and  upon  the 
of  Gov.  F.  T.  Greenhalge  in  the  latter 
became  acting  governor.  In  November 
le  was  elected  governor  by  the  largest 
ty  ever  given  in  the  State  to  a  candidate 
le  office.  In  1897  and  1898  he  was  re- 
L  He  declined  the  position  as  member  of 
hilippine  Commission,  and  also  the  am- 
lOrship  to  Italy  in    1899.     Consult  Law- 
W.,  <Roger  Wolcott>   (Boston  1902). 
DLF,  Emma,  American  novelist:  b.  San 
SCO,  Cal.,  15  June  1865.    She  was  educated 
schools  of  her  native  city,  and  early  de- 
d  a  bent  for  authorship.     She  has  pub- 

<  Other  Things  Being  EquaP  (1892)  ; 
igal    in    Love>     (1894);    <Joy    of    Lifc> 
;  <Hcirs  of  Yesterday>  (1900);  <Fulfill- 
(1916). 
DLF,  volf,  Ferdinand,  Austrian  romance 
r:   b.   Vienna,  8  Dec.   1796;   d.  there,   18 
866.     He  studied  philosophy  and  juris- 
ice  at  Gratz;   received  a  position  in  the 
Library  at  Vienna  in   1827  and  took  an 
part  in  the  foundation  of  the  Academy 
iences,    of    which    he    became    secretary. 
?  his  many  publications,  all  characterized 
earch  and  critical   acumen,   are   *Collec- 
f    Modern    Castilian    Rhymes*    (2  vols., 

^Hislorical    Studies    of    Spanish    and 
ruese  National  Literature*   (1859)  ;  ̂His- 
f  Brazilian  Literature*    (1863),  etc.  With 
Emann  he  edited  a  collection  of  the  oldest 
h   romances   and   contributed   frequently 
Vienna  ̂ fahrbiichcr  der  Litteratur.* 
3LF,  Friedrich  August,  German  classi- 
holar :  b.  Haynrode,  near  Nordhausen, 
a,  15  Feb.  1759;  d.  Marseilles,  France, 
.  1824.  He  was  educated  at  the  gym- 
i  of  Nordhausen  and  the  University  of 
jen,  and  in  1782  was  appointed  rector  of 
rgerschule  at  Osicrode  in  the  Harz.  The 
ear  he  was  called  as  professor  of  philos- 
nd  paideutics  to  Halle,  where  he  labored 
my  years  with  the  hiprhcst  enthusiasm  for 
use  of  education.  In  1795  appeared  his 
gomena  Homerum*  (3d  and  4lh  eds.,  1872 
wS).  In  this  be  contended  that  the 
and  *  Odyssey'  were  not  the  work  of 

an,  but  of  several  Homeric  rhapsodists 
-bearing  minstrels).  The  work  in  which 
:d  to  maintain  this  statement  created  a 

profound  sensation  and  has  had  the  effect  of 
permanently  modifying  the  opinions  of  Homeric 
scholars  as  to  the  manner  of  the  composition 
of  the  ̂ Iliad*  and  ̂ Odyssey.*  (See  Homer). 
From  a  literary  point  of  view  his  labor  has 
been  of  immense  service.  The  University  of 
Halle  was  suppressed  in  1807,  in  the  storm  of 
the  French  invasion,  and  Wolf  then  removed 
to  Berlin,  where  he  entered  the  Ministry  of 
Public  Instruction,  but  soon  resigned  that  he 
might  give  himself  to  the  work  of  academic 
teaching,  which  disappointment  and  ill-health 
compelled  him  to  give  up  in  1824  when  he  went 
south  on  a  voyage  for  the  sake  of  his  health, 
but  did  not  long  survive  his  arrival  at  Mar- 

seilles. Wolf's  great  work  was  the  invention, 
or  at  least  the  bringing  into  prominence,  of  a 
new  instrument  of  education,  namely,  philology, 
which  he  defined  as  no  meagre  study  of  the 
forms  of  language  but  ̂ a  knowledge  of  human 
nature  as  exhibited  in  antiquity.^  Locke  and 
Rousseau  had  founded  a  school  of  educational 
theory  which  they  considered  to  be  more  in 
accordance  with  common  sense  and  modern 
needs  than  the  classical  culture  of  the  Renais- 

sance. Wolf  revived  the  mental  discipline  aiid 
scientific  aim  implied  in  the  prosecution  of 
classical  studies.  Consult  Arnoldt,  ̂ Friedrich 
August  Wolf  in  seinem  Verhaltnisse  zum 
Schulwesen  und  zur  Padagogik*  (Brunswick 
1861-62) ;  Pattison,  Mark,  <Essays>  (Oxford 
1889) ;  Wolf,  ̂ Prolegomena  ad  Homerum* 
(Halle  1795);  Huller,  <Homerische  Vorschule* 
(1836);  Lachmann,  ^Betrachtungen  iiber  Ho- 

mers Ilias^  (1865)  ;  Sandys,  J.  E.,  ̂ A  History 
of  Classical  Scholarship*  (Vol.  Ill,  Cambridge 
1908) ;  Volkmann,  <Geschichte  und  Kritik  der 
Wolf 'schen  Prolegomena*  (1874)  ;  also  the  Ho- 

meric writings  of  Gladstone,  Blackie,  Paley, 
Heyman  and  Geddes. 

WOLF,  v^ulf,  Henry,  American  engraver: 
b.  Eckwersheim,  Alsace,  3  Aug.  1852;  d.  18 
March  1916.  His  artistic  training  was  com- 

pleted at  Strassburg,  and  when  he  came  to 
New  York,  in  1871,  his  ability  soon  made  itself 
known.  He  exhibited  at  the  Paris  Salon  in 
1888  and  1895,  winning  a  gold  medal  in  the 

latter  year;  at  the  World's  Columbian  Exposi- tion of  1893;  the  Paris  expositions  of  1889 
and  1900;  Saint  Louis  in  1904  and  at  the 
Panama-Pacific  Exposition,  San  Francisco  in 
1915,  winning  a  grand  prize.  His  chief  works 
are  ̂ Engravmgs  Illustrating  American  Artist 
Series^  and  ̂ Gilbert  Stuart  Series  of  Women 
and  Men^  in  the  Century  Magazine. 
WOLF,  Hieronymus,  (jerman  classi- 
cal scholar:  b.  Gottingen,  13  Aug.  1516;  d. 

8  Oct.  1580.  From  1557  until  his  death  he  was 
director  of  a  school  at  Augsburg.  He  was 
one  of  the  foremost  Greek  scholars  of  his 
century  and  is  held  in  remembrance  for  his 
carefully  annotated  editions,  with  Latin  trans- 

lations, of  Isocrates  (1570)  and  Demosthenes, 
as  well  as  for  editions  of  Byzantine  historians 
and  many  other  classical  labors. 
WOLF,  Hugo,  Austrian  composer:  b. 

Windischgraz,  Styria,  13  March  1860;  d.  Vienna, 
22  Feb.  1903.  He  received  his  early  instruction 
on  the  piano  and  violin  from  his  father,  who 
was  in  iht  leather  trade,  but  was  deeply  inter- 

ested in  music.  He  studied  at  the  Vienna  Con- 
servatory in  1875-77,  but  was  then  dismissed 

for  his  supposed  implication  in  a  practical  joke, 
and  from  this  time  had  only  self-instruction. 
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I'or  some  yi.ir^  In  f^'avc  piano  IcsMni^  and  with 
some  sli^hi  a^si^tuncr  from  hi<^  father  Kaincd  a 
liarc  •'Uhsistt-ncf.  In  1HH4-K7  he  wa>  musiral 
critic  rin  (he  Salonhlatt.  \\v  ardently  cham- 

pioned the  music  of  Warner  and  as  liittcrly 
attacked  that  of  Brahms,  with  the  result  that  he 
niadr  many  entmies,  and  in  1KK7  after  the 
puhlication  of  12  of  his  stmf^s  he  aliandoned 
his  work  on  the  Salonhlatt  to  devote  himself 
entirely  to  comfK)>ition.  liis  production  was 
irrpKular.  hi-*  highly  emotional  temperament, 
already  foreshadowing  the  insanity  that  w;as  to 
overtake  him,  spurring;  him  at  times  to  inces- 

sant work  and  a^ain  he  lapsed  into  utter  in- 
activity, at  which  periods  tic  was  suhject  to 

profound  depression.  His  work,  despite  his 
dark  moods  an<l  mad  haste  in  production,  main- 

tained a  steady  hi^h  level  that  kept  a  devoted 
circle  of  friends,  mainly  critics  and  singers, 
alNUit  him;  Imt  his  irriialiilitv  hindered  his 
material  success  despite  their  efforts.  His  work 
was  never  financially  successful  and  he  lived  in 
cheap  lodgings  until  l^Hy  when  his  ̂   friends 
hfiuf;ht  a  house  for  him  and  installed  him  in  it. 
He  enjoyed  it  only  a  year  iK'forc  insanity  over- 

took him  and  he  was  placed  in  an  asylum.  A 
temimrarv  impnivement  caused  his  release  some 
months  fater,  hut  after  attempting  suicide  by 
drowning  he  asked  to  lie  returned  to  the  asylum, 
where  he  died  four  years  later.  His  fame 
rests  securely  upon  his  songs,  of  which  he 
wrote  2fi6,  and  which  give  him  rank  as  one  of 
the  greatest  of  song-writers.  His  success  was 
due  not  alone  to  his  mastery  of  the  art  of 
composition  but  to  a  broad  knowledge  and  love 
of  literature.  Superbly  original,  gifted  with 
rare  po<tic  insight  and  a  high  dramatic  sense, 
his  music  invariably  expresses  the  meaning  of 
the  poem  set  to  it,  as  fully  as  if  words  and 
mtisic  were  evolved  simultaneously  from  his 
(  wn  brain.  He  scorned  tlie  art  which  made 
the  words  of  a  song  a  mere  vehicle  to  carry  the 
r.nisic,  but  while  faithfully  interpreting  the 
stiise  of  the  verse  he  developed  a  breadth  of 
*>tylc  and  intense  dramatic  power  that  leave 
him  luirivaled  among  song-writers.  His  work 
a-  a  cnmi)oser  was  jirartically  at  an  end  in  ll?)|. 
His  works  include  '  Morike  Lieder*  (43  songs)  ; 
'  KichendortT  l.ie<ler*  (JO  songs);  *(ioetlie 
l.irder  (51  songs);  •Si)anisches  Liederspiel' 
(44  songs  >  ;  Mtalienisches  Lie<lerbuch*  (1st 
part  22  sonjjs;  J<1  part  24  son^s)  ;  he  wrote 
aNo  settings  for  13  lyric*i  by  different  authors. 
M  veral  choral  works  and  orchestral  pieces,  and 
the  «»piTa  '  I  U-r  Corregidor,  *  which  was  suc- 

cessfully producnl  in  18*>.^.  (Consult  Decsev,  K., 
•HucoWolf  (4  v..ls..  1»M),V-U)):  Von  Hellmer. 
I-..  'Hugo  Wolf'  (I'MJi;  Heckel.  K..  'Hugo 
\Vf»l!  in  leinem  \'erhaltniss  /u  Richard  Wagner* 
(Munich  I'A).^)  ;  Hatka  and  Werner,  *Hugo 
W'l-ifs  nuisikalischc  Kriiiken'  ( l.eipgiz  l^Ml); 
Newman.  'Htikro  Wolf*  (London  VK)7); 
>(]\i\}U7,  K..   MhiKii  Wolf    (Leipzig  1<X)7). 

WOLF,  Rudolf,  Swig's  asirouimier :  b.  Fal- 
!. null  II.  mar  Ziiri<h.  7  Inly  1S1(»;  d.  Zirrich,  6 
hie  1S*M.  He  was  trachrr  of  mathematics  and 
llM^ii"  111  ihi*  n  alschnlr  at  Kenie,  1H3*^35.  and 
ilir^rtitr  i-i  tin-  nbM-rvatury  there  in  1S47.  He 
wri"  ;tN*i  pT'ifi's-iir  nf  astroiiomv  in  the  Heme 

I'fiixtr^iiv  Iti  is^.v  |»infi's.sor  of  a*«troiioniy  in 
ihr  I'mK 'i  I  b'  »ki'm  .iiu|  dii'i  cioi  nf  ihr  oliserva- 
t  TV  ;it  /iirirb  n  b^'^.  .iImI  I. Hit  piotessur  i>f 
!naibim:itic^  .im«I  .i^ui-nMmv  in  the  tniiver^ily 
there.     He   wa^    lanKMi**    f«T  his  investigations 

concerning  the  p<riiKlieity  of  sun  spots  ;ind  ib« 
accompanying  magnetic  variations,  and  wrote 
extensively  on  the  history  of  **ciencc.  csp«.cially 
astronomy.  His  '.-Xstronomical  Miscellany' 
(lS.V^-93)  is  a  well-known  series  of  papers 
and  his  'History  of  Astronomy*  (1877)  is  j 
standard  work  of  reference. 

WOLF,  wiilf,  Simon,  American  lawyer  and 
communal  worker:  b.  Hinzwviler.  Bavaria,  2K 
Oct.  1K36.  He  was  graduated  from  the  Oh:** 
l^w  (Jollcge,  Cleveland.  Ohio,  in  1H61.  an'l 
served  as  recorder  of  deeds  for  the  Dim  net  iti 
Columbia,  1869-78.  He  was  judge  of  the  Mu- 

nicipal Court  for  the  District  of  Columbia 
1878-81.  and  in  1881^82  United  States  Minister 
to  Egypt.  While  prominent  in  social  and 
Inrncvolent  circles  in  Washington,  he  is  identi- 

fied with  Jewish  progress  in  America,  was  a 
founder  of  the  H'nai  B'rith  Orphan  .Asylum  at 
Atlanta,  Ga.,  and  for  many  ycar>  president  i>i 
the  Board  of  Delegates  on  d\i\  and  KeliKiou^ 
Kighis  of  the  Union  of  .American  Hebrew  Cuii- 
grigations.  In  addition  to  various  muiiuKraph». 
he  has  published  *The  American  Jew  a»  Soldier. 
Patriot  and  Citizen'  (18^J8);  'HioKraphy  *i 
M.  M.  N'oah'  (18U8>;  The  Frc»idents  1  Have 
Known >  (1917). 

WOLF,  a  river  in  Wisconsin;  rises  in  the 
northeastern  part  of  the  State,  Hows  generalh 
south,  passes  thrrmgh  Pewaugan  Lake  and  tr- 

iers the  Fox  River.  Wolf  Ri\-er  has  been  "t 
great  benefit  in  the  development  of  the  lumhrr 
industry  in  the  northeastern  part  of  the  State 
1*.  is  navigable  for  small  steamers  for  about  15(i 
miles. 

WOLPp  a  tvpical  wild  species  of  the  dog 
family  (Canid^).   So  closely  related  are  wnlvrn 
t(»  the  domestic  and  other  true  dogs  (q.v.)  tha! 
zoologists  have  been  unable  to  find  any  satis- 

factory structural  differences.     As  the  distinc- 
tions  are  purely  specific   and   largely    foimdci 

upon  the  habits  and  character  of  the  fur,  all  ot 
the  wolves  arc  customarily  placed  in   the  ex- 

tensive genus  Canis  along  with  the  dogs  and 
jackals.     Excepting  some  of   the  domesticated 
varieties  of  dogs,  w'olves  are  the  largest  mem- 

bers  of    the   family,  and   normally   they  howl 
and  do  not  Itark  as  do  the  dogs  and  jaclaU 
Their  natural  range  is  throughout  North  Amer- 

ica and  Eurasia,  hut  no  true  wolves  are  foond 
in  the  Southern  hemisphere,  where  they  are  re- 

placed   by    the    smaller    carrion-eating    jackah 
and    fox -dogs.     As    they    inhabit    indifferentK 
mountain-tops,    plains    and    swamps,    and    arr 
equally  at   home  on   the  frozen   Arctic  shorn 
and  the  tropical  swamps  of  Mexico  and  India. 
they   exhibit,   as   might    be   expected,   a  nmt 
range  of  variation.  Generally  they  increase  n 
size,  viv'or  and  courage  northward!  and  the  for 
becomes  more  shaggy  and  thicker.    The  ipcdcs 
and  varieties  have  never  iK'en  very  satisfactorily 
discriminated  and  many  zoologists  consider  tfatf 
the    large    northern    woodland    wolf    of    both 
toiiiinents    is    a    single    wide-ranging    varnbk 
species.    Certainly  these  active  animals  are  iRff 
to  rross  tietween  the  Old  and  New  Worlds  ii 
the  winter  on  the  ice  by  way  of  Greenland  or 
Alaska. 

Til**  American  gray  or  timber  wolf  (C.  oef^ 
</rfiM/t.c)  when  fiilbirrown  measiire5  five  w^ 
one-half  ft et  in  IrnLzth.  whereof  18  inches  be> 
long  to  the  tail;  its  heiuht  is  \3  inche«.  and  iff 

weight  o\er   1(10  pfund-^.     l*he  erneral  aspect 
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t  of  a  large  dog,  and.  indeed,  domestic 
ii  the  Indians  were  partly  derived  from 
ccies  and  some  of  the  European  varieties 
the  native  wolf.  They  are  lank,  long- 
creatures  with  erect  cars  and  drooping, 
bushy  tails;  the  hair  of  the  nock  is  gen- 
more  or  less  elongated  and  erectile.  The 
s  very  variable,  the  prevailing  tone  being 
nore  or  less  marked  with  black;  and  bc- 
paler  in  winter  and  more  reddish  in  sum- 
Southward  the  colors  deepen,  leading  to 
ack  wolf  (C  atcr)  of  Florida,  the  red 
C.  rufus)  of  Texas  and  the  dusky  wolf 
tbilus)  of  the  central  plains,  while  in  the 
jrth  the  Arctic  wolf  (C.  albus)  is  nearly 
ft^hite  with  a  black  tail- tip.  The  gray 
vas  formerly  very  abundant  and  troublc- 
n  most  parts  of  North  America,  but  has 
rapidly  and  completely  succumbed  to  the 
of  civilization  here  than  in  Europe,  and 
incc  disappeared  from  even  the  forest- 
ortions  of  the  Eastern  States.  At  the 
t  time  wolves  are  practically  extinct  in 
untr>r  east  of  the  Mississippi  River,  but 
)am  in  large  packs  in  the  northern  and 
n  Canadian  forests  and  wooded  swamps, 

■e  especially  large  and  plentiful  in  Ncw- 
and  and  the  Hudson  Bay  region.  Owing 
ir  activity  and  restless  wandering  habits 
parties  are  likely  to  appear  in  the  winter 
ces  where  none  have  been  known  for 
As  the  habits  of  all  large  wolves  are 

ally  similar  the  following  account  of  the 
2an  wolf  (C.  lupus),  which  has  remained 
more  generally  plentiful  and  troublesome 
urs,  will  answer  for  the  whole  group: 
lives  inhabit  a  great  variety  of  country, 
ill  and  plain,  especially  thick  forests  and 
1  ground,  with  alternate  morasses  and 
tches,  and  in  the  South  the  steppes.  They 

in  Woods,  marshes,  caneb rakes  and 
fields,  roaming  over  wide  areas,  often 
ily  appearing  where  none  have  been  seen 
'ars,  and  as  quickly  vanishing  —  nor  is 
Duderful  when  it  is  remcmberea  that  they 
►ver  from  25  to  40  miles  in  a  single  night, 
neighborhood  of  dwellings  they  only  ap- 
ftcr  twilight,  but  in  secluded  places  carry 
ir  hunting  all  day.  Their  food  varies  ac- 
g  to  the  season,  consisting  in  summer 

exclusively  of  wild  animals  —  foxes, 
logs,  mice,  birds,  reptiles  and  even  ve^e- 
of  larger  animals,  elk  and  deer,  while 
are  soon  exterminated  where  wolves 
1.  While  readily  associating  and  inter- 
rig  with  large  domestic  dogs  which  have 
iid,  they  frequently  attack  and  devour 
dogs  and  even  weak  or  injured  members 
ir  own  species.  They  follow  herds  of 
igs  in  their  migrations,  and  will  devour 
1  with  avidity;  but  they  do  not  appear 
ack  man  unless  in  large  numbers  or 
i  by  hunger.  Accounts  of  such  attacks 
latter  part  of  winter  are  frequent  in  the 
?an  press  and  are  occasionally  reported 
the  woods  of  Minnesota,  Michigan  and 
.nadas.  In  winter  they  approach  nearer 
nan  habitations,  doing  much  damage  to 
of  sheep  and  poultry.  When  in  packs 
ill  attack  horses  and  cattle.  In  the  chase 
df  exhibits  all  the  cunning  of  the  fox, 
addition  courage  and  the  capability  of 

jf  in  packs.  These  will  even  divide  in 
,  one  following  the  trail  of  the  quarry, 

the  other  endeavoring  to  intercept  its  retreat. 
In  mental  qualities  the  wolf  is  in  every  respect 
the  equal  of  the  fox;  his  catition  is  so  great 
that  he  regards  every  unfamiliar  object  with 
suspicion,  will  not  pass  through  a  door  if  he 
can  leap  over  the  wall,  and  will  not,  unless 
famished,  attack  a  tethered  animal  lest  it  should 
be  the  bait  of  a  trap.  When  he  sees  himself 

captured  his  courage  and  ferocity  at  once  for- sake him. 
In  spring  and  summer  wolves  arc  solitary 

or  in  pairs,  in  the  autumn  in  families  and  in 
the  winter  in  packs.  The  pairing  season  is  in 
December  and  January,  wnen  the  males  fight 
savagely  together;  those  who  are  fortunate 
enough  to  secure  a  mate  remain  with  her 
till  the  young  are  well  grown.  The  young  are 
bom  in  burrows  usually^  excavated  by  the 
wolves  themselves,  and  during  her  confinement 
the  female  is  fed  by  the  male.  The  period  of 
gestation  is  63  days,  and  from  three  to  nine 
(usually  four  to  six)  cubs  are  found  in  a  litter; 
these  are  blind  for  21  days,  and  are  suckled 
for  two  months,  but  at  the  end  of  one  month 
are  able  to  cat  half-digested  fiesh  disgorged  by 
the  mother.  They  quit  the  parents  in  Novem- 

ber or  December,  but  many  remain  together 
six  or  eight  months  longer;  they  are  full 
grown  in  three  years,  and  Hve  from  12  to  15 
years.  Wolves  can  readily  be  tamed  when 
taken  young,  and  then  exhibit  many  of  the 
characteristics  of  domestic  dogs. 

Notwithstanding  the  spread  of  civilization, 
the  wolf  is  still  widely  distributed.  Excluding 
thickly  populated  regions,  it  extends  over  al- 

most the  whole  of  Europe;  but  Russia  and 
Scandinavia  are  the  only  parts  where  it  now 
occurs  in  any  large  nunibers.  In  Asia  It  is 
spread  over  all  the  continent  to  the  borders 
of  India  and  the  plains  of  China. 

Besides  the  American  forms  already  men- 
tioned many  wolves  inhabiting  Europe  and  Asia 

has  been  described  as  species  more  or  less  dis- 
tmct  from  C.  lupus..  Amonp  these  are  C.  niger 
and  C.  langifer  of  Tibet,  C  pallipes  of  India, 
C.  hodopliylax  of  Japan  and  C.  mcxicanus  of 
Mexico.  The  Inman  wolf  (C  pallipes)  is 
smaller  and  slighter  than  the  typical  form, 
with  little  or  no  under- fur;  but  undoubted  ex- 

amples of  C.  lupus  differ  as  much  from  each 
other  as  this  does  from  them.  It  inhabits  the 
plains  south  of  the  Himalayas,  but  is  rare  west 
of  the  Indus.  It  does  not  hunt  in  large  packs, 
but  in  numbers  of  six  or  eight  at  most.  The 

superstition  of  the  people  prevents  its  destruc- 
tion, for  they  imagine  that  its  blood  will  dimin- 

ish the  fertility  of  the  fields.  It  is  seldom 
heard,  not  howling  like  the  European  wolf.  It 
is  remarkable  even  among  wolves  for  speed 
and  endurance. 

A  second  well-marked  species  of  Cants 
found  in  North  America  is  the  prairie  wolf 
(C  latrans).   See  Coyote. 

In  Africa  and  South  America  several  species 

of  hunting  dogs  belonging  to  Canis  and  re- 
lated genera  are  known  locally  as  wolves,  but 

the  name  is  not  properly  apphcable.  Still  less 

should  it  be  appiiccl  to  the  'native  wolf*  of 
the  Tasmanians,  which  is  a  true  marsupial 
(Thylacinus  cynocephalus)  of  carnivorous 
habits  and  canine  aspect.  Consult  Mivart, 
*  Monograph  of  the  Canida^  (London  1890); 
Merriam,  *  Revision  of  the  Coyotes,^  *Proceed- 
higs,'  Biological  Society  of  Washington  (1897)  ; 
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Aiidtihon  and  nachman.  ̂ Quadrupeds  of  North 
America*  (Nrw  Y()rk  \SA7) :  Setoti,  *  Northern 
Mammals*  (New  York  190O),  and  hooks  of 
travel  and  sport. 

WOLF-FERRARI,  Brmanno,  Italian  com- 
poser: I).  Venice,  12  Ian.  1876.  He  studied 

under  Rhiiu-TicrKcr  at  Munich  in  1893-95.  and 
in  1902-09  he  uas  director  of  the  Liceo  Bene- 

detto Marrrllo,  Venice.  For  some  years  after 
190^>  he  lived  at  Munich,  devoting  himself  to 
composition,  chiefly  operas,  and  later  he  lived  in 
Venice.  His  operas  are  hiehly  successful  and 
arc  characterized  hy  excellent  technique  and 
much  charm  of  manner.  He  has  composed 
several  piano  pieces,  a  large  choral  work,  violin 
sonatas,  and  other  works  besides  his  operas, 
amonj;  which  are  *La  Sulnmita*  (1898);  'Cen- 
eremola'  (1000);  *Lc  I)«inne  Curiose*  (1903); 
*nie  vier  GroManc*  (1006);  Ml  Segreto  di 
Susanna*  (1909);  *l  Gioiellj  dclla  Madonna,* 
•Jewels  of  the  Madonna*  (1911);  *UAmore 
Medico*  (1913). 

WOLF-FISH,  a  larpe  voracious  sea-fish 
(/tnarrhichas  luf*us)»  allied  to  the  hlenny  and 
named  from  the  wolftsh  appearance  given  it  by 
its  great  interlocking  front  teeth,  and  from  its 
disposition  to  fight  hard  for  its  life  when 
caught.  It  may  attain  a  length  of  four  or  five 
feet.  The  color  is  an  olive  green  above, 
marbled  with  brown  on  the  head  especially. 
The  fish  feeds  on  echinoderms,  mollusks  and 
cnistaccans.  The  flesh  tastes  like  that  of  cod. 
Several  other  species  are  known  in  various 
pans  of  the  world  constituting  the  family 
Afiarrliichidce. 

WOLFBORO,  N.  H.,  town  in  Carroll 

County,  on  Lake  W'innipiscogee,  and  on  the Boston  and  Maine  Railroad,  atout  43  miles 
northeast  of  Concord.  It  contains  five  villages. 
It  has  marble  and  granite  works,  }>oot  and 
shoe  factories,  woolen  mills,  carriage  and 
wa^on  works,  flour  mills  and  lumber  works. 
The  town  has  several  churches,  graded  schools, 
Krewster  Academy  and  a  public  library.  Pop. 
about  2,224. 

WOLFE,  wulf.  Catharine  Lorillard,  Amer- 
ican philanthropist :  h.  New  York,  28  March 

1828:  d.  there,  4  April  1887.  She  inherited  from 
her  iiarents  and  grandparents  a  fortune  of  about 
$10,(XX),(X)0.  and  expended  a  large  portion  of  her 
income  in  benevolent  works.  Amonf;  her  bene- 

factions during  her  lifetime  were  liberal  gifts 
to  Saint  Lukes  Hospital,  New  York;  $100,000 
to  Union  College;  the  site  and  money  ̂ fts  to 
the  Fordham  Home  for  Incurables;  $6d,000  to 
Saint  Johnland,  Long  Island;  a  proselytizing 
Italian  mission  in  New  York,  costing  $50,000; 
a  newst)ovs  lodging  house,  costing  with  its  en- 

dowment $170,000;  $250,000  to  Grace  Church. 
New  York;  and  generous  contributions  to  the 
American  chapels  in  Rome  and  in  Paris,  as 
\icU  as  to  many  schools  and  churches  in  the 

I'nittd  SiatiS.  She  financed  Dr.  \V.  H.  Ward's 
arrha'olti>^ical  expedition  to  Asia  Minor  in  1884. 
Through  her  will  she  left  an  endowment  of 
$3.^,(XX)  lu  Cirace  Church;  and  to  the  Metro- 
|x>liiaii  Mu>cinn.  New  York,  she  left  her  collec- 

tion of  pain  lings,  togciher  with  an  endowment 
fund  I'i  $JtiU,(NK)  tor  maintenance  and  enlarge- 
ment. 

WOLFE,  Charlet.  Irish  poet:  b.  Dub- 
lin,   14    I)ec.    1791;    d.   Cove   of   Cork    (now 

Queenstown),  21  Feb.  1R23.  He  was  gradnaicd 
at  Trinity  College.  Dublin,  in  1814.  was  tntof 
there  the  next  year,  took  orders  |n  the  English 
Church  in  181/  and  was  curate  of  Donough- 
more,  Ireland.  The  poem  which  has  secured 
his  fame.  ̂ Ode  on  the  Burial  of  Sir  John 
Moore.*  was  published  in  the  Nn^Ty  TeU-grafk 
(1816).  Wolfe  was  also  the  author  of  several 

other  poems,  and  his  ̂ Remains,*  with  a  'Rnet 
Memoir,'  by  John  A.  Russell,  were  pubhshcd in  1825. 

WOLFE,  fames.  English  general :  b  West- 
erham,  Kent.  2  Ian.  1727;  d.  Queber,  Canada. 
13  Sept.  1759.    He  was  educated  at  Westerhair 
and  Greenwich,   and  in   1741    received   an  en- 

sign's commission  in  a  foot  regiment.     In  174J 
he  took  part  in  the  famous  battle  of  Dettincen: 
in  1744  obtained  his  captaincy;  and  in  I74v-I6 
was  present  at  the  battles  of  Falkirk  and  Cullo. 
den.     In    1747  he   was   wounded,   though   not 
seriously,  at  the  battle  of  Lawfeldt.  and  from 
1749  to  1757  was  engaged  in  garrison  duty  in 
Scotlancf  and  England.    In  the  mismanaged  ex* 
pedition  against  Rochefort  (1757)  Wolfe  acted 
as  quartemiaster-general  and  the  only  credttabk 
movement  in  the  affair  was  a  night  reconnoti- 
sance  conducted  by  him  which  penetrated  two 

miles  into   the   enemy's  country.     His   recom- mendation in  favor  of  an  immediate  attack  and 
his  offer  to  take  the  place  with  500  men  and 
three  ships  were  unheeded:  but  Pitt,  bccnmine 
acquainted  with  the  facts  of  the  case,  kept  the 
young  officer  in  view  for  some   future  enter- 

prise.    This   occurred   in   the    following  3*ear. 
when   Wolfe  was  ordered   to  accompany  the 
expedition  under  Amherst  to  Cape  Breton,  with 
the  rank  of  brigadier-general.    A  brilliant  suc- 

cess was  obtained  in  the  capture  of  the  strooft 

fortress   of   Louisburg,   after   a    sexen    weeks' siege,  and  he  became  popularly  known  as  the 

*Hero  of  Louisburg.*    Pitt  was  then  planninc the  overthrow  of  the  French  dominion  tn  North 

America  by  the  capture  of  their  chief  strong- 
hold, Quebec,  and  with  the  instinct  of  gcnias 

singled  out  Wolfe  as  the  most  promising  >'oaiii: 
officer  in  the  army,  to  command  the  expeditioa 
notwithstanding  manv  older  officers  might  b> 
virtue   of    seniority   have   claimed    the   noaor 
Wolfe  was  accordingly  created  a  major-general 
and  in  26  June  1759  landed  his  forces  on  ike 
Isle  of  Orleans,  opposite  Quebec    The  mtc* 
of   defense   adopted  by  his   adversary.   Mobi- 
calm,  was  such  as   to  offer  no  point   of  ad- 

vantage.   The  season  during  which  operatioiif 
could   l>e   continued   rapidly   advanced,   bat  tf 
last  having  dropped  down  the  river  and  scaM 
the   precipitous   cliffs   known    as   the    Height 
of  Abraham  at  a  point  insufliciently  gnardcd 
at   dayhreak  of    13   September,   Wolfe   fotfd 
himself  on  the  Pbins  of  Abraham*  whcic,  hi» 
supplies  thus  cut  off,  Montcalm  had  no  choice 
but  to  give  battle.    After  a  short  stmgfle  ihr 
French  were  driven  from  the  field  in  comfkiK 
rout ;  Montcalm  was  one  of  the  500  killed;  ik 
capitulation  of  Queliec  followed  five  dajrs  after. 
and  its  fall  decided  the  fate  of  Canada.  WoUc 
died  in  the  hour  of  victory.     In  penoa  he  k^ 
the  right,  till  thrice  wounded,  he  uras  carried  i^ 
the  rear.    He  hved  to  hear  the  cry.  'They  W- 
see  how  they  run  !*  and  expired  with  the  vov^- ''Now  («od  i>e  praised.  1  will  die  in 
body   was    taken   to   England 
Greenwich    Church,    and   a 



WOLFE  — WOLFF 441 

1  to  him  in  \\'estminster  Abbey.  Consult 
1,  ̂ Memoir  of  Wolfe*  (in  ̂ Twelve  Engr- 
oldiers  Series*);  Bradlev,  <Wolfe^  (in 
sh  Men  of  Action  Series,*  1895) ; 
lin,  H.^  R.,  ̂ Wolfe  and  Montcalm* 
nto  1905) ;  Parkman,  F.,  < Montcalm  and 
^  (in  'France  and  England  in  North 
ca,>  2  vols.,  Boston  1898) ;  Willson,  B., 
Life  and  Letters  of  James  Wolfe*  (Lon- 
W9) ;  Wright,  R..  <The  Life  of  Major 
il  Wolfe*    (ib.  1864). 
DLFE,  Theodore  Frelinghusrsen,  Amer- 
jt4ior:  b.  Kenvil.  N.  J.,  1847;  d.  1915.  He 
raduated  from  the  medical  department  of 
bia  in  1868,  and  for  several  years  prac- 
lis  profession  in  Jersey  City,  N.  J,  He 
sblished  'Literary  Shrines  of  American 
rs*  (1895) ;  'A  Literary  Pilgrimage 
?  Haunts  of  British  Authors*  (1896); 
iry  Haunts  and  Homes  of  American  Au- 
( 1898) ;  ̂Literary  Rambles  at  Home  and 

d*    (1900). 

DLFE  ISLAND,  Canada,  at  the  north- 
id  of  Lake  Ontario,  bisects  the  outlet  of 
int  Lawrence  River,  and  is  about  18  miles 
with  a  maximum  width  of  seven  miles, 
n  area  of  34,806  acres.  It  belongs  to 
jnac  County,  Ontario,  is  the  largest  of 
mous  Thousand  Islands  and  is  opposite 
Vincent,  New  York  State.  Its  coast  is 
ed  with  picturesque  .bays,  it  is  well- 
d  and  the  surrounding  waters  abound 
sh.    Pop.  about  2,(XX). 

DLFENBUTTEL,  volf'en-biit-t€l,  Ger- 
a  town  of  Brunswick,  on  the  Ocker, 
miles  south  of  Brunswick.  One  of  the 
t  churches  contains  many  of  the  tonfbs 
:  princes  of  Brunswick.  The  old  castle 
^commodates  a  seminary  for  teachers  and 
tre.  The  library  opposite,  built  in  1723  in 
►rm  of  the  Pantheon  at  Rome,  became 
s  for  its  literary  wealth  and  for  the  fact 
.essing  (q.v.)  was  its  librarian.  It  was 
g  who  edited  the  ̂ Wolfenbiittel  Frag- 
^  professedly  from  anonymous  manu- 
undcr  his  charge,  but  really  from  the 

f  his  friend  Reimarus  (q.v.),  which 
d  the  theological  world  of  Germany.  The 
»h  building  had  become  so  rickety  and 
ous  that  it  had  to  be  taken  down,  being 
sded  in  1887  by  a  handsome  new  edifice, 
houses  300,000  volumes  and  10,000  manu- 

There  are  in  the  town  manufactures 
chines,  copper  goods,  flax,  cloth,  corks, 
V  preserves,  tobacco,  etc.  The  place  is 
indent,  and  dates  from  1046;  it  was 
:d  and  taken  in  1193  and  1542;  and  dur- 

I  Thirty  Years'  War  a  battle  was  fought 1  1641.     Pop.  17.916. 

)LFF,  volf,  Albert,  German  sculptor:  b. 
litz,  Mecklenburg,  14  Nov.  1814;  d.  Ber- 
June  1892.     In  1831  he  entered  Rauch's 
in  Berlin,  and  in  1844  was  sent  to  Car- 
>  execute  the  sculptures  for  the  terraces 
Sans  Souci  Palace.     Upon  his  return 
sojourn  in  Italy  of  nearly  two  years,  he 

i  Ranch  in  the  completion  of  the  latter's 
ick  the  Great  memorial   for  Berlin.     In 
?  became  a  member  of  the  Berlin  Acad- 
1    1858   professor   there,   and   in    1866  a 
r    of    its   senate.     He    was   three   times 
tor  in  competition  for  equestrian  statues 

—  in  1861  for  that  of  King  Ernest  August 
(Hanover),  in  1875  for  that  of  King  Fred- 

erick William  III  (Bcriin),  and  in  1885  for 
that  of  General  Artigas  (Montevideo).  Among 
his  further  works  arc  busts  of  German  notabili- 

ties, including  von  Moltke ;  a  decorative  bronze 
group,  ̂ The  Lion-tamer, >  for  the  Berlin  Mu- 

seum building;  colossal  statues  of  the  ̂ Four 
Evangelists*  for  the  Schlosskirche,  Neustrelitz; 
one  of  Frederick  William  IV  in  Konigsberg, 
and  other  portrait  and  ideal  productions. 

WOLFF,  Albert,  French  journalist :  b.  Co- 
logne, Germany,  31  Dec  1835;  d.  Paris,  22 

Dec  1891.  H^  studied  at  the  University  of 
Bonn,  settled  in  Paris  in  1857,  where  he  became 
secretary  to  Alexandre  Dumas,  Pere,  and  in 
1859  began  to  contribute  to  the  Gaulois 
Figaro,  Charivari,  etc  Some  of  these  arti- 

cles, collected  in  book  form,  were  afterward 
published  as  < Memoirs  of  the  Boulevard* 
(1866);  <The  Two  Emperors >  (1871);  <Vic- 
torien  Sardou  and  Uncle  Sam>  (1873),  etc.  He 
wrote  also  several  novels  and  farces. 

WOLFF,  Christian,  German  philosopher 
and  mathematician:  b.  Breslau,  24  Jan.  1679; 
d,  Halle,  9  April  1754.  He  studied  at  Jena 
theology,  mathematics  and  phliosophy,  paying 
particular  attention  to  the  writings  of  Descartes 
and  Tchimhausen,  and  writing  an  elucidatory 
commentary  on  the  <Medicina  Mentis*  of  the 
latter,  which  circumstance  was  the  occasion  of 
an  intimacy  between  him  and  Leibnitz.  In  1707 
he  was  called  to  Halle  as  professor  of  mathe- 

matics. By  his  rationalistic  views  he  here  in- 
curred the  hostility  of  certain  theologians  who 

denounced  him  and  In'  an  order  from  the  gov- 
ernment of  Frederick  WilHam  I  he  was  com- 
manded (1723)  to  resign  his  office,  leave  Halle 

in  24  hours  and  the  Prussian  States  in  two 
days.  But  he  was  ultimately  vindicated,  and  in 
1740  appointed  by  Frederick  II  vice-chancellor 
and  professor  in  the  University  of  Halle.  Three 
years  later  he  was  made  chancellor  of  that  uni- 

versity. The  principal  service  rendered  by 
WolflF  to  the  progress  of  learning  consisted  in 
his  persistent  application  of  mathematical  meth- 

ods to  the  investigations  of  physical  sciencie. 
The  decided  rationalism  which  charaterized 
his  philosophical  doctrine  resulted  in  a  popular- 

ization of  the  Leibnitzian  teaching.  While  ap- 
propriating many  of  the  conceptions  of  Leib- 

nitz he  controverted  his  monadology,  and  re- 
garded the  theory  of  pre-existent  harmonies  as 

a  mere  hypothesis,  while  he  asserted  the  pos- 
sible interaction  of  body  and  soul.  Like  Wolff, 

Kant  in  his  ̂ Critic  of  Pure  Reason*  divides 
philosophy  into  Ontology,  Cosmology,  Rational 
Psychology  and  Natural  Theology.  His  col- 

lected works  make  up  22  volumes.  Consult 

Amsperger,  < Christian  Wolffs  Verhaltniss  zu 
Leibnitz^  (1897) ;  Lewes,  ̂ Biographical  His- 

tory of  Philosophy > ;  Pichler.  <Ucber  C.  Wolff's 
Ontologie^  (1910);  Piur.  *Studien  zur  sprach- 
Ikhen  Wiirdigung  C  Wolff's>  (1903)  ;  Watcke, 
*  Wolff's  eigene  Lebensbeschreibung*  (Leipzig 1841). 

WOLFF,  Bmil,  German  sculptor:  b.  Ber- 
lin. 2  March  1802;  d.  Rome,  Italy  29  Sept.  1879. 

He  was  a  pupil  of  his  uncle,  (Gottfried  Schadow, 
and  having  gained  a  prize  at  the  Royal  Acad- 

emy of  Arts  went  to  Italy  in  1822  as  a  pen- 
sioner of  Frederic  William  III,  and  ever  after 
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rcsiiicd  in  Komr.  Here  he  came  uikIlt  the  iii- 
tluetict.*  of  Thorwaldscii,  and  in  1871  was  ai>- 
|K)inte(l  director  of  the  Academy  of  Saint  l«uke. 
He  hehl  hi^h  rank  amon^  German  sculptors 
and  executed  many  (ircek  mytholoKical  and 
Ken  re  statues  which  have  heen  Kreatly  admired. 
In  imrtraiture.  laists  of  Nieluthr,  Thorwaldsen, 
Winckelmann  and  Bunsen  are  among:  bis  mas- 

terpieces. Amonvr  his  noteworthy  productions 
are  ̂ The  Fisherhoy'  (1K33);  *  Victory  Teach- 
in^J  Youth  History*  (1846);  *Circc'  (in  the 
National  Gallery  at  Berhii). 

WOLFF,  wulf  (Ger.  vdlf),  Joseph,  Anglo- 
German  mis:»ionary:  h.  VVcilers)»ach,  near  liani- 
herK.  Ciermany.  1795;  d.  Isle  Brewers,  Somer- 

set, 2  May  1862.  He  was  the  son  of  a  rabhi, 
Imt  Inx-ame  a  Cliristian,  taught  Hebrew  for  a 
time  at  Frankfort  and  Halle,  studied  at  Munich, 

Weimar  and  X'ienna.  and  in  1815  went  to  Kome. 
He  entered  tirst  the  L'olleK>o  Komano,  an<I 
in  I  SI  7  the  College  of  t4ie  I^ropa^canda.  intending 
to  become  a  missionary.  Dismissed  for  heresy 
in  1818,  he  went  to  Kn^land,  joined  the  English 
Church,  spent  two  years  at  Cambridge,  study- 

ing Oriental  languages,  preparatory  to  going  as 
a  mis^ionary  to  the  Jews  in  Palestine,  and 
in  April  1821  emi>arked  for  Gibraltar.  After 
an  extensive  tour  in  the  East  he  returned  to 

l-*nglaiid  in  182b.  In  1827.  he  married  Lady Cieorgiana  Walpole,  a  daughter  of  the  Earl  of 
Oriord,  and  in  April  of  the  same  year  set  out 
on  another  missionary  tour,  and  at  Jerusalem 
was  poisoned  by  .some  bigoted  Jews  and  nar- 

rowly- escaped  death.  On  his  recovery  he  set out  tor  iiukhara  by  way  of  Persia,  and  on  the 
jmniiey  encounterid  the  plague,  wa^  repeatedly 
lol  lied,  was  taken  pri:>oner  and  sold  as  a  sla\e, 
but  tlnally  reached  Bokhara.  He  spent  suine 
time  in  Abys>inia,  acquired  the  Amharic  lan- 

guage and  returne<l  to  I;lngland  in  1834.  In 
January  1856  he  again  visited  Aby.ssinia,  where 
he  was  worshipped  by  the  native:*  as  their  new 
aU)ona  or  patriarch,  \isited  the  Kechabitcs  of 
Yemen,  met  a  party  of  Wahabecs  in  the  moun- 

tains of  Arabia,  who  horsewhipped  him  l>ecause 
they  could  find  nothing  in  the  Arabic  Bil)li:s  he 
had  Ki^en  them  ;kI>out  Mohammed,  and  in  Au- 

gust bS.^7  came  to  Niw  York.  Here  he  received 

deacon'.s  orders  in  the  Protestant  Episco])al 
church,  vi>itcd  the  principal  cities,  preached  be- 

fore Congress  and  in  January  1838  returned  to 
England,  lie  next  visited  Dublin,  received 

priest's  orders,  and  held  several  curacies  in England.  He  went  again  to  Bokhara  in  1843 
in  the  employ  of  the  English  government  to 

obtain  the  release  ot'  Colonel  Stoddart  and 
i'aptain  i'onnolly.  but  was  nnprisoned  and  saved fri>m  death  onl\  by  the  etTort  of  the  Persian 
Ambassador.  He  then  returned  to  England  in 
IS4.^.  and  after  this  eventful  career  spent  the 
TiNt  of  his  life  in  charge  of  the  secluded  parish 
of  Nlc  Brewers,  Somerset.  He  pubhshed  'Ke- 
^earche>  and  Mi^>ioiiary  Lat>or>  among 
Jl.'w^  and  Mohamnietlafis*  (1835);  ̂ Journal  of 
Mi»ionary  Lai'Oi»'  (183V);  *A  Narrative  of  a 
Mi'^'«ii>n  t«»  I>i)kh:ira'  (1S45);  'Travels  and 
.-Xdviiituii^. '  an  ;iiiti>)iii)^raphv  (2  vols.,  Londitn 18W)) 

WOLFF.  Julius.  Gi-rnian  poet  and  novel- 
ist: t».  (JnctlbnburL:,  in  the  Harz  Moun- 

tains. 1()  Sept.  \SM;  il  VW  \U-  >iudied  litt-r- 
ature  and  philo>oph\  at  Berlin,  then  iiitered  the 

manufacturing  business  of  hi>  father.  Imt  later 
withdrew,  and  in  \M)  founded  the  Hare  .Vrfti 
III  1870-71  served  in  the  German  army  and  won 
the  Iron  Cross.  After  this  he  scttle<i  in  Ber- 

lin and  dc\oted  himself  to  literao'  work.  Hii 
ch'ici  works  arc  ̂ \us  dem  Feldc/  war  poems 
(1871;  PX)7);  'Tvll  Eulenspiegcl  redi^-ivut* 
(1874;  23d  ed..  \»)b) ;  <The  Rat-catcher  of 
Hameln>  (1876);  <Thc  Wild  Huntsman' 
(1877);  <Tannhauser>  (1880);  <Lurlei>  tlSHhi: 
'l)er  fahrende  Schiller*  (19(1<));  while  amune 
his  novels  may  lie  cited  ̂ Der  Sulfmcisier' 
(1883);  aXr  Raubgraf*  (18W);  'Die  Hoh- 
kiimigsburg*  (1<X)2).  Consult  Ruhemann. 
'Julius  Wolff  und  seine  Dichtun^cn*  (Leipzig 1886). 

WOLFF,  Otkar  Lndwig  Bernhard.  (Ger- 
man improvisator  and  novelist:  li.  Altona,  i* 

July  17<>9;  d.  Jena,  16  Sept.  1851.  He  studied 
medicine  in  Berlin  and  sul>seciucntly  history  and 
philosophy.  He  became  professor  of  mmlcrn 
laufiaiaKes  at  Weimar,  in  1826,  and  of  modem 
lan^uaKes  and  literature  at  Jena,  in  18J2.  He 
published  <  Pictures  and  Songs'  (1840);  *  Nat- 

ural History  of  the  German  Student'  (1841i. 
< Hubbies  and  Dreams>  (1844) ;  *The  Minor  ilh 
of  Human  Life^  (1846) ;  *Histor>'of  the  No\el 
{2d  ed.,  1850).  etc.;  and  edited  *Treasur>'  ot 
National  Pociry>  (4th  td.,  1853);  <Trcadur>  of 
German  Prose'  (11th  ed.,  1875)  ;  *The  Gennan 
People's  Treasury  of  Poetry'  (28th  ed,  ISftli. etc. 

WOLFF  AGENCY,  the  most  powerfol 

news  aKency  in  Ciermany,  ranks  with  Rentrr'i of  London  and  Havas  of  Paris.  Before  the 
outbreak  of  the  European  War  in  1914.  the 
Wolff  Affency  was  a  private  concern  doing  iti 
Kreatest  business  in  Cxcrmany  and  Austria,  the 
Norse  countries  and  Russia,  though  its  ntmi 
service  reached  all  parts  of  the  world.  In  1917 
the  control  of  the  Wolf!  Agency  passed  into  a 
syndicate  of  mihtarists  representing  the  (jcr- 
man  t^ovcrnment.  This  increased  its  influence 
and  power  in  the  German-speaking  coimtrics 
See  Pkess  Associations. 

WOLFHOUND,  a  dog  kept  and  tnbcd 
for  the  pursuit  of  wolves.  The  ancient  I  risk 
wolfhound,  now  extinct,  was  of  two  lands.  Om 

was  a  tall.  shaK;g>',  swift-running  dog.  somewlul 
like  the  modern  Scottish  deerhound;  the  ocbcr 
more  nearly  resembled  a  mastiff,  and  siaibr 
doKs  have  l>een  known  in  Spain  under  the 
name  of  wolf  do(;s.  The  mo<lern  Russian  wolf- 

hound is  the  beautiful  liorzoi  (q.v.). 
WOLFRAM  VON  BSCHBNBACH.  » 

di.Tval  (icrman  epic  poet:  b.  Kschenbacfa,  nar 
Ansbach.  Middle  Franconia,  Bavaria,  atal 
1170;  d.  perhaps  at  the  same  place,  aboit 

\2V>  (')•  He  was  of  noble  Bavarian  fami^. 
and  served  various  powerful  o^'erlordf^  SM 
a>  the  counts  of  Wertheim,  the  Landgraf  Her- 
mann  von  Thiiringen  (at  whose  court  he  i\fi 
alH)nt  lilU.  and  who  provided  him  with  the 

material  for  Wolfram's  * Willehafan,*  tamfdlf* 
the  i/i<ifix(ifi  d*'  </r.r/r.  'Bataille  d'Afiscm*) 
Alter  the  death  of  Hermann  in  1217  he  is  wH 

t(»  ha\e  retired  to  his  native  pro\-incc,  pefffcip* 
to  W  ildenber^  ( VVehlcnherg) ;  his  remains  irt 
ri-p( tried  to  have  been  interred  in  the  chart! 
iff  Our  Lady  at  Eschentiach.  Of  all  the  cpt 
piK'i^  who  wrote  in  Middle  High  GcnmiL 
Wolfram    has    the    strongest    personally,  Ac 
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original  artistry  and  the  most  mature 
and  religious  feeling.  Although  in  point 
le  and  passion  he  is  excelled  by  Gott- 
von  Strassburg,  he  stands  alone  in 
k'al  German  literature  in  the  realism  of 
servation,  the  depth  of  his  psychology, 
nity  and  originality  of  his  views  and  a 
toleration  and  sense  of  humor.  Eight 
and  three  epics  are  the  stun  of  his  work, 
as  it  has  been  preserved.    The  greatest 
se  is  the  epic  ̂ ParzivaP    (finisbed  1208, 
^rcd  in   15  complete  manuscripts),  prob- 
ased  on  the  "PercivaP^  in  *Li  contes  du 
of  Girestien  de  Troyes  (q.v.)  ;  but  Wol- 
mentions   another  authority    *Kyot,   den 
r  wolbekant.^    In  this  long  biography,  in 
lines  of  verse.  Wolfram  presents  a  pic- 
•f   tolerant  spiritual  knighthood,   as  dis- 
•hed     from     the     traditional     ideals     of 

•y,  such  as  his  profoundly  generous  and 
ed    nature   would   evolve   it.     Thus,   he 
the  calm  happiness  of  the  state  of  wed- 
s  opposed  to  the   conventional   intrigue 
:aggeration  of  the  minnesingers  and  their 
f  romantic  affection.     Again,  in  the  epic 
ent   *Sigune  und  Schionatulander^    (also 
^TitureP).  he  decries  the  unnatural  eti- 
of  the  courts  and  their  knightly  minne. 
incomplete  epic  ̂ Willehalm^  the  underly- 
;a  is  the  principle  of  Christian  toleration 
i    pagan    opponents.      Editions    of    the 
il  text  have  been  published  by  Karl  Lach- 
( Berlin  1891) ;  Martin,  E.,  (Halle  1900)  ; 
lann,  A.   (Halle  1902) ;  modern  German 
ions  by  K.  Simrock   (Stuttgart  1883)  ; 
(Stuttgart  1906).  Consult  San  Marte, 

valstudien>  (3  vols.,  Halle  1861);  Mar- 
L,  *Zur  Gralsage*  (Strassburg  1880) ; 
1,  < Wolfram  von  Eschenbach  und  die 
tiossen^   (Leipzig  1897). 

Jacob  Wittmer  Hartmann. 
DLFRAMITE,  a  native  tungstate  of 
md  manganese  in  varying  proportions, 
;  the  formula  (Fe,Mn)WO«.  It  occurs 
,  monoclinic  crystals,  with  eminent  cleav- 
rallel  with  the  clinopinacoid.  It  is  brittle, 
hardness  of  5  to  5.5  and  a  specific  gravity 
to  7.5,  or  about  that  of  iron.  It  has  a 

tallic  lustre,  while  it  is  almost  or  quite 
t  and  its  color  and  streak  are  black  or 
black.  It  is  thus  distinguished  from  the 

'  related  mineral  hiibnerite.  It  usually  oc- 
1  quartz  veins,  frequently  associated  with 
rite  or  scheelite.  It  is  of  considerable 
!rcial  importance  as  a  source  of  tungsten, 
irro-tungsten  used  in  making  tungsten 
•eing  derived  from  it.  Its  best-known  lo- 
»  have  been  in  Bohemia,  Saxony  and  Eng- 
but  the  recent  increased  demand  for  it 
rought  other  localities  into  prominence, 
;  which  are  those  of  New  South  Wales, 
tina  and  Connecticut.  Much  so-called 
imite  is  really  hiibnerite. 

[>LF'S-BANE.    See  Aconite. 

DLGAST,  vol'gast,  Prussia,  town  of ania,  on  the  left  bank  of  the  Peene, 
.nd  a  half  miles  from  its  influx  into  the 
and  40  miles  southeast  of  Stralsund  by 

Its  harbor  is  shallow  and  larger  vessels 
nd  unload  on  the  Ruden,  an  island  at  the 
louth.  Wolgast  has  the  remains  of  an  old 
the  ancestral  seat  of  the  Dukes  of  Pom- 

erania.  Its  industries  are  weaving,  boat  build- 
ing and  the  manufacture  of  leather  and  tobacco. 

It  has  also  an  active  trade  in  ships'  stores. 
Wolgast,  which  was  strongly  fortified  early  in 
the  12th  century,  was  destroyed  in  1628  by 
Wallenstein,  in  1630  by  the  Swedes,  in  1637  by 
the  Imperialists  and  in  1638  again  by  the  Swedes. 
In  1675  it  was  taken  by  the  Great  Elector,  was 
plundered  by  the  Russians  in  1713,  and  by  the 
Swedes  again  in  1715.  But  small  remains  now 
exist  of  its  former  fortifications.  Pop.  about 
10,000.  Consult  Heberlein,  B.,  ̂ Beitragc  zur 
Geschichte  der  Burg  und  Sudt  Wolgast^  (Wol- 

gast 1892). 

WOLLASTON,  wul'^s-tdn,  William  Hvde, 
English  chemist ;  b.  East  Dereham,  Norfolk,*  6 
April  1766;  d.  London,  22  Dec.  1828.  He  was 
educated  at  Cambridge  and  was  graduated  in 
medicine  in  1793.  He  practised  as  a  physician 
in  Bury  Saint  Edmunds,  and  then  removed  to 
London,  where  he  presently  devoted  himself  to 
scientific  research,  becoming  secretary  of  the 
Royal  Society  in  1806,  and  its  president  in  1820. 
He  was  the  inventor  of  the  camera  lucida 
(q.v.),  and  also  the  goniometer,  an  instrument 
for  measuring  the  angles  of  crystals,  and  the  dis- 

coverer of  palladium  and  rhodium,  in  1803,  and 
the  malleability  of  platinum,  for  which  latter 
discovery  he  received  the  medal  of  the  Royal 
Society  in  1820,  and  which  brought  him  $150,- 
000.  Wollaston  was  a  member  also  of  the 
Geological  Society  of  London,  to  which  he  be- 

queathed a  sum  providing  for  the  Wollaston 
medaL  This  award  which  is  bestowed 

in  recognition  of  ̂ researches  concerning 
the  mineral  structure  of  the  earth^  is  the 
highest  honor  the  society  confers.  Many  of  his 
papers  on  research  work  were  published  in 
^Philosophical  Transactions^  and  others  in  the 
^Annals  of  Philosophy.^ 
WOLLASTON  LAKE,  Canada,  a  lake  of 

Athabasca,  in  the  Northwest  territory.  It  is 
about  50  miles  long  and  has  its  outlet  in  the 
Mackenzie  River. 

WOLLASTON  LAND,  Canada,  a  region 
of  Franklin  territory,  lying  west  of  Victoria 
Land,  in  the  Arctic  Ocean. 

WOLLASTONITE,  one.  of  the  pyroxene 
group  of  minerals,  crystallizing,  therefore,  in 
the  monoclinic  system.  Its  crystals  arc 
usually  tabular,  to  which  fact  its  name  ̂ tabular 
spar*  is  due.  Crystals  are,  however,  rather 
rare,  the  common  occurrences  being  compact  or 
in  aggregates  of  brittle  fibres,  having  a  splint- 

ery fracture.  Its  hardness  is  4.5  to  5,  and 
specific  gravity  2.85.  Its  lustre  is  vitreous  to 
pearly  and  its  usual  color  is  white  or  gray. 
Some  localities  yield  specimens  which  show  ex- 

cellent triboluminescence.  It  is  a  calcitun  meta- 
silicate,  CaSiOa.  Its  most  important  American 
localities  are  in  northern  New  York.  It  was 
named  in  honor  of  the  eminent  English  chem- 

ist, W.  H.  Wollaston. 

WOLLE,  John  Frederick,  American  mu- 
sician: b.  Bethlehem,  Pa.,  4  April  1863.  He 

studied  under  Wood  at  Philadelphia  in  1883-84; 
under  Rhineberger  at  Munich  in  1884-85;  and 
later  studied  the  organ  under  S.  P.  Warren  in 
New  York.  He  was  organist  at  the  Moravian 
Church  at  Bethlehem  in  1885-1905  and  also  of 
the  Packer  Memorial  Church  at  Lehigh  Uni- 
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vorsity  in  1887-1003.  In  1905-12  ho  was  prn- 
frssor  of  music  at  the  University  of  (California; 
nnd  in  1912  he  resumed  his  former  positions  at 
Hethlehem.  He  estahlished  the  annual  Bethlc- 
htm  H:ioh  Festivals  in  1898;  the  Choral  Society 
ai  HarrishurK.  Fa.,  in  1914;  the  Oratorio  Soci- 

ety at  York,  Pa.,  in  1914;  and  the  Oratorio  So- 
ciety at  Lancaster.  Pa.,  in  1916.  lie  received 

the  decree  of  Mus.  I  Joe.  from  Moravian  G>1- 
lepr  in  1*X>4.  From  1916  he  was  organist  of 
Trinitv  Church,  Bethlehem.  He  is  considered 
one  o/  the  leading;  organists  in  America. 

WOLLIN,  vr>l-len',  Cierman>'  an  island  of Prussia  at  the  mouth  of  the  Oder;  on  the 
north  side  of  the  Great  Haff ;  length,  20  miles; 
lireadth  from  3  to  10  miles.  Fishing  and  cattle- 
rearing  are  the  chief  occupations.    Pop.  14,000. 

WOLLSTONECRAFT.  wiirst6n-kr&ft, 
Mary.    See  Godwin,  Maky  Wollstonecraft. 

WOLSELBY,  wulz'lT.  Sir  Garnet  Joseph, 1st  Viscount,  British  soldier:  h.  near  Dublin, 
4  June  1833;  d.  1913,  He  entered  the  army  in 
185 J  as  an  ensign,  served  in  the  Burmese  War 
of  1852-53,  went  through  the  Crimean  cam- 

paign and  was  severely  wotmded  before  Sebas- 
t<>i»ol.  F^or  his  services  here  he  was  made  a member  of  the  Legion  of  Honor,  and  in  1855 
was  advanced  to  the  rank  of  captain.  He  saw 
active  service  in  India  during  the  Mutiny,  from 
1858  to  1860  was  attached  to  the  Bengal  com- 

mand, took  part  in  the  brief  China  War 
of  1860,  and  in  1865  attained  the  rank  of 
colonel.  He  was  assistant  quartermaster-gen- 

eral and  deputy  (|uanermaster-general  in  Can- 
ada 1867-70,  and  in  the  latter  year  led  the  suc- 

cessful Red  River  expedition  against  Louis  Riel. 
On  leaving  Canada  he  received  the  appointment 
of  assistant  adjutant-general  at  headquarters,  a 
post  which  he  held  until  1873.  In  the  Ashanti 
\\  ir  in  1873-74  his  admirably  planned  march 
resulted  in  the  capture  of  Knmasi,  the  native 
capital,  and  led  to  the  securing  of  British  au- 

thority on  the  Gold  Cc^ast.  In  1875  he  went  to 
Natal  as  imperial  comniissioner,  in  1878  was 
pnmii'tid  ii>  the  rank  of  lieutenant-general,  and 
went  to  Cyprus  in  the  capacity  of  high  commis- 

sioner and  commander-in-chief.  Leaving  Cy- 
prus next  year  he  wa<  again  sent  to  South 

Africa,  this  time  as  governor  and  high  com- 
missioner of  Natal  and  the  Transvaal  in  order 

to  tuiish  the  Zulu  \\  ar  and  check  the  advance 
of  Seeococni.  On  retuminv:  home  in  1880  he 
was  apfHiinted  quartermaster-general  of  the 
army,  a  pi>st  which  be  held  till  1M<2.  when  he 
was  advanced  to  the  rank  of  adjutant-general, 
and  as  commander-in-chief  conducted  the  cam- 

paign in  Kg>'pt  against  Arabi  Pasha,  which 
ende<l  in  the  utter  defeat  of  the  latter  at  Tel-el- 
Kebir.  For  this  he  was^  raised  to  the  peerage 

as  Baron  W'oUelev  of  Cairo  and  of  VVolseley, in  the  county  of  Stafford.  He  commanded  tHc 
Nili  exprdition  of  1884-^.  which  was  sent  tix) 
late  till)  ri-lieve  General  (rordon  in  Khartum. 
nl'VlT1h(Ks^  because  of  his  efficient  service  he 

was  cnaifd  Viscoimt  \\'o!>rley  ui  W'ol.seley  on his  reiurn.  and  made  a  Knight  of  the  Order 

of  Saint  I 'at  nek.  In  18^1)  he  was  apptiinted 
t(»  the  command  of  thi  forces  in  Ireland,  be- 

coming at  the  same  time  privy  councillor  of 
Ireland,  and  in  IN*'?  siiccee<led  the  I  hike  of 
1  ambrid^e  in  the  pi*si  of  commander-in-chief 
in  the  I'nited  Kingdom  He  was  succeeded  in 
I  he  latter  post  by  Lord  Roberts  on  his  return 

from  South  Africa  in  1900.  He  has  puhhshH 
^Narrative  of  the  War  with  Cliina  in  IW) 

(1862):  *The  Soldier's  Pockei-Book  for  Fiell 
Service>  (186^);  1882);  'The  Life  of  John 
Churchill,  Duke  of  Marlborough,  to  the  Acces- 

sion ot  Queen  Anne'  (li^M) ;  *The  Decline  and 
Fall  of  Napoleon'  (1895);  *The  Story  of  a 
Soldier's  Life*  ( 19(13).  Consult  Low.  ̂ ye. 
moir  of  Sir  Joseph  Garnet  Wolsclej**  (1878) 

WOLSEY,  wuKzi.  Thomaft.  Enslish  sute»- 
man  and  cardmal :  b.  Ipswich.  SuftuUc.  March 
1471  (according  to  others  alxiut  1475);  d 
Leicester,  29  Nov.  15J0.  He  was  the  son  of  a 
butcher  and  was  sent  to  Magdalen  CoIIcgr 
Oxford,  of  which  he  became  a  bachelor  r. 
15  and  was  elected  Fellow.  Being  appointed 
master  of  a  grammar-school  dependent  on  thr 
college,  he  had  three  sons  of  the  Marquis  oi 
Dorset  under  his  care,  which  led  that  noblenur 
to  present  him  to  the  Hving  of  Limington,  ir 
Somerset.  He  was  afterward  chaplain  lo  tbc 
archbishop  of  Canterbury,  then  to  one  ot  ilir 
governors  of  Calais  and  finally  was  rrcon- 
mended  lo  Henr>'  VII,  who  made  him  one  oi 
his  own  chaplains.  Under  Henr>'  VIII  hn 
progress  in  advancement  was  ver>'  rapid.  In 
1509  he  was  made  dean  of  Lincoln;  in  I.Mn 
became  rector  of  Torrington;  in  1511.  canon  ot 
Windsor,  registrar  of  the  order  of  the  Garter 

and  privy  coimcillor ;  in  1513  dean  of  S'ork  wd bishop  (if  Tournay  (being  then  in  France);  ir 
1514,  bishop  of  Lincoln  and  then  archbishop  ot 
York.  In  1515  Pope  Leo  X  elevated  him  to  ik 
dignity  of  cardinaf,  and  in  the  end  of  the  Mmc 
year  Henry  made  him  lord-chancellor.  His 
nomination  in  1518  to  be  the  Pope's  Icgut 
^1  latere  completed  his  ecclesiastical  dignities,  bgr 
exalting  him  above  the  archbishop  of  Camcr- 
bur>'.  At  the  time  when  the  rival r>'  betwcca 
the  Emperor  Charles  V  and  Francis  I  rendered 
the  friendship  of  Henry  of  great  importance 

W'olsey  was  treated  with  the  greatest  respect 
by  both  sovereigns,  receiving  pensions  froB 
each,  as  well  as  a  third  from  the  Pope.  He 
ultimately,  howc\'er.  favored  the  side  of  Char- 

les, who  settled  upon  him  the  re\*enue9  of  tvc 
bishoprics  in  Spain  and  flattered  him  with  hofa 
of  the  Papal  chair,  which  induced  him  to  m- 
volve  Henry  in  a  war  with  France.  Insatiabk 
in  the  pursuit  of  ecclesiastical  emolament,  is 
1519  he  gained  the  administration  of  the  see  ot 
Bath  and  Wells,  and  the  temporalities  of  tke 

abt  ey  of  Saint  Albans,  his  revenues  now  neui* 
equaling  those  of  the  Crown.  Part  of  then  be 
expended  in  pomp  and  ostentation  and  pin  in 
laudable  munificence  for  the  advancement  of 
learning.    His  love  of  splendor  was  siKnalhr  dis- 
ylayed  on  the  Field  ot  the  Coth  of  Gold  is 
une  152();  his  love  of  leaming  in  his  fooadi- 

tion  of  several  lectures,  as  well  as  the  coOfSe 
of  Christ  Cliurch  at  Oxford,  and  of  a  colle|nK 
school  at  Ipswich.  He  built  a  palace  for  i^ 
self  at  Hampton  Court,  but  this  he  in  the  cad 
f  resented  (o  the  king.  In  1S22,  on  the  dmh  of 
.eo  X  and  again  in  1525,  on  the  dadl  of 

.Adrian  \*I.  he  failed  to  secure  elex-ation  10  ik 
papacy.  :(nd  on  both  occasions  attribvicd  kv 
failure  lo  Charles  V.  to  whom  he  ever  aftef' 
ward  entertained  a  strong  aversion.  The  criti- 
eal  afTair  of  the  divorce  of  Queen  Cathaiiv 
vaN  (ine  of  thr  fir^t  steps  to  his  fall.  WiiA 
Canlinal  Campeggio  he  was  appointed  to  4^ 
termine    the   legitimacy   of   Hcniys 
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er,  and  lost  the  favor  of  the  king  by 
ig  himself  to  the  suspicion  of  causing 
m  the  settlement  of  the  question.  He 
111  more  into  disfavor  by  advising  the 
.gainst  marrying  Anne  Boleyn,  and  of 
roused  the  hostility  of  Anne  herself  and 
tends.  Leading  nobles  deeming  this-  a 
>ccasion  for  contriving  his  ruin,  caused 
be  accused  of  having  in  the  exercise  of 

ties  of  papal  legate  violated  the  statute 
anunire  (1529),  and  he  was  convicted, 
tikes  of  Norfolk  and  Suffolk  were  sent 
uire  the  great  seal  from  him,  he  was 
1  to  quit  York  Palace,  his  palace  in  Lon- 
id  retire  to  Esher,  in  the  diocese  of 
ester,  and  his  lands,  goods  and  chattels 
leclared  forfeited.  Henry  still  assured 
c  his  protection.  Part  of  his  revenues 
estored  to  him  and  he  was  even  rein- 
in  the  diocese  of  York.  But  Henry  did 
ntinue  his  protection  long.  Toward  the 
►f  the  year  1530  he  was  arrested  at  his 
n  of  Cawood,  in  the  diocese  of  York, 
r  he  had  retired,  and  was  ordered  to  be 
ed  to  London  on  a  charge  of  high 
1.  Illness  and  mental  distress  obliged 
stop  at  Leicester,  where  he  was  well  re- 

al the  abbey  and  where  he  died  a  few 
Eterward.  Snortly  before  his  death  he  is 
have  exclaimed  to  the  ofncer  appointed 

luct  him :  ̂ Had  I  but  served  God  as  dili- 
as  I  have  served  my  king,  he  would  not 
iven  me  over  in  my  gray  hairs.*  There 
n  considerable  disposition  in  later  writers 
icate  the  character  of  this  minister;  and 
t  not  be  forgotten  that,  in  the  reign  of 
VIII,  who  had  broken  his  heart;  of 

the  daughter  of  the  much-injured  Cath- 
and  of  Elizabeth,  whose  mother  (Anne 
)  was  the  chief  instrument  of  his  down- 
ant  justice  could  be  expected  to  be  ren- 

te the  bettter  traits  of  his  mixed  char- 
If  lie  was  loose  in  his  morals,  grasping 
ambition  and  rapacious,  he  was  liberal 
en  profuse  toward  his  dependents,  and 
>atronage  of  letters.  He  was  enlightened 
rond  the  period  in  which  he  lived.  As  a 
atist  it  is  very  difficult  to  say  whether 
lities  or  industry  were  the  most  remark- 
id  it  is  to  him  that  England  is  indebted 
J  first  notion  of  a  vigorous  police  and 
regular  system  in  the  administration  of 

Consult  *Life^  by  Cavendish  (1641) 
ive&*  by  G.  Howard  (1824) ;  C.  Martin 
;  Brewer,  J.  S.,  ̂ Reign  of  Henry  VHP 
m  1884)  ;  Creighton,  M.,  *  Cardinal  Wol- 
ib.  1888;  new  ed.,  1903);  Gardiner,  J., 
?3\\  of  Cardinal  VVolsey*  (in  *Trans- 
of  the  Royal  Historical  Society,^  ib. 

Gasquet,  ̂ Tne  Eve  of  the  Reformation^ 
;  Law,  E.,  England-s  First  Great  War 
;r>  (London  1918) ;  Taunton,  E  L, 
lal  Wolsey>  (London  1900);  Williams, 
of  the  English  Cardinals >    (1868). 

ILVERHAMPTON,  wul-v^r-hamp'toft. 
d,  a  manufacturing  town,  the  ̂ metropolis 
Black  Country.^*  is  -built  on  an  eminence 
network  of  railways  and  canals,  13  miles 
est  of  Birmingham  and  126  northwest 
don.  The  town  stands  on  the  western 
the  great  coal  and  iron  mining  district 

th  Staffordshire,  so  that  the  vicinity  on 
ith  and  east  is  covered  with  collieries. 

ironstone  mines,  blast  furnaces,  forges,  iron 
foundries  and  rolling  mills,  while  on  the  north 
and  west  there  is  pleasant  green  country.  It 
was  first  called  **Hamton*  and  then  **Wulfrun- 
ishamton,^  after  Wulfruna,  King  Edgar's  sis- 

ter, had  founded  in  996  Saint  Peter's  Church, 
which  continued  collegiate  till  1846.  It  was  re- 

built during  the  13th,  14th  and  15th  centuries  and 
enlarged  and  elaborately  restored.  The  church 
is  a  fine  cruciform  Gothic  edifice,  with  several 
notable  features  and  monuments.  The  other 
public  buildings  are  all  modem  and  include 
the  town-hall,  com  exchange,  market-hall,  agri- 

cultural hall,  hospitals,  postoffice,  art  gal- 
lery, drill-hall,  etc.  The  free  grammar-school, 

founded  in  1512,  occupies  handsome  new  build- 

ings of  1876 ;  and  there  are '  also  a  blue-coat school  (1710)  and  an  orphanage  (1850).  In 
1757  Wolverhampton  was  described  as  ®a  great 
manufacturing  town  in  all  sorts  of  toys,  and 
particularly  of  locks  in  the  greatest  perfection* ; 
locks  — soAie  2,000,000  yearly  — arc  still  its 
specialty.  The  other  manufactures  include  tin 
plate,  japanned  goods,  enameled  hollow  wares, 
edge  tools,  ̂ as  and  water  tubes,  electro-plate, 
papier-mache,  chemicals,  etc.    Pop.  95,333. 

WOLVERINE,  GLUTTON,  or  CAR- 
CAJOU,  a  carnivorous  mammal  {Gulo  luscus), 
of  tne  weasel  family  {Mustelida) .  but  differing 
greatly  in  appearance  from  the  lignt  and  slender 
weasels  typical  of  that  family.  The  wolverine 
is  a  short,  thick,  heavily-built  animal  about 
two  and  one-half  feet  long,  whose  short 
le^,  sub-plantigrade  feet  and  short,  bushy 
tail  add  to  a  decidedly  bear^like  aspect  of 
body.  On  the  body  and  especially  on  the 
tail  the  hair  is  long,  coarse  and  rou^h, 
blackSsh-brown  with  a  pair  of  yellowish 
lateral  bands  meeting  at  the  root  of  the 
tail  above.  The  teeth  are  38  in  number  and 
the  molars  are  remarkable  for  their  massive- 
ness.  The  wolverine  is  a  northern  animal 
entering  the  United  States  only  along  the 
Canadian  border,  and  even  there  very  rare. 

Apparently  there  is  no  distinction  between 
the  glutton  of  northern  Europe  and  Asia  and 
the  American  wolverine,  and  in  both  Old  and 
New  Worlds  this  bnite  is  hated  alike  by  woods- 

men and  trappers  for  its  voracity,  native  mean- 
ness and  cunning.  It  has  the  reputation  of 

bding  the  most  powerful  mammal  of  its  size  in 
existence,  and  in  dogged  courage  is  said  to  have 
no  equal.  Those  who  have  had  experience  with 
it  place  it  ahead  of  even  the  coyote  in  crafti- 

ness and  the  ingenuity  which  it  exhibits  in 
finding  and  robbing  the  stores  of  man  and  beast. 
It  systematically  follows  the  lines  of  traps  set 
by  fur  hunters  and  robs  them  of  both  iaits  and 
captured  animals ;  but  is  itself  one  of  the  most 
difficult  of  animals  to  take,  and  succeeds  in  re- 

peatedly springing  and  robbing  traps  set  for  it, 
even  when  most  cunningly  concealed.  Nor  is 
its  thieving  confined  to  things  edible;  sometimes 
every  portable  article  in  a  camp  equipment  will 
be  carried  away  and  hidden  hy  a  wolverine.  It 
devours  enormous  quantities  of  food  and  its 
European  name  indicates  that  it  is  the  type  of 
greedy  voracit>'.  It  lives  on  hares,  squirrels, 
beaver,  mice,  foxes,  all  kinds  of  ground  birds 
and  their  eggs,  reptiles,  insects,  and  even  such 
large  game  as  reindeer,  which  it  is  enabled  to 
secure  by  its  perseverance,  great  strength  and 
cunning.    The   wolverine   finds   its   most   con- 
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KCiiial  home  in  the  p^rcat  iioriluTii  forests,  Init 
il>  ran^c  extends  J »cv«)ml  the  trie  line  to  ihc 
Arctic  sliori-s.  I^arly  spring  i>  the  mating 
season,  and  four  or  five  youn^;  arc  horn  in  June 
or  July  in  a  nest  at  the  hi  it  torn  of  a  burrow. 
The  savaKc  courage  with  which  the  female  will 
defend  her  ycmiiK  is  almost  proverbial  ampng 
trappers,  who  dread  few  animals  so  much  as 
a  mother  wolverine  with  her  family.  Consult 

Coues,  'Fur-bearing  Animals*  (Washington 
1877) ;  Seton,  E.  T..  M-ife  Histories  of  North- 
em  Animals*   (Xew  York  VW). 
WOLVERINE  STATE,  a  popular  name 

for  the  State  of  Michigan,  so  called  for  its 
aliounding  in  earl>'  days  with  wolverines. 

WOMAN*  Education  of.  See  Educatios 
OF  Women. 

WOMAN  SUFFRAGE.  All  political  revo- 
lutions have  had  for  their  primary  object  the 

desire  of  the  revolutionists  for  a  voice  in  their 
own  government.  Men  for  obvious  reasons 
have  taken  the  largest  part  in  them,  but  w;omen 
have  assisted  in  all  and  yet  when  a  voice  in  the 
government  has  been  obtained  men  have 
claimed  the  right  to  speak  for  women  as  well 
as  themselves.  Women  in  the  mass,  living  in 
isolated  homes,  in  early  days  absorbed  in  all 
engrossing  household  duties,  without  educatioi^ 
pecuniarv  independence  or  organization,  bound 
by  social  customs  and  the  traditions  of  ages, 
have  submitted  to  this  usurpation  of  authority. 
There  arc  preserved  in  history,  however,  enough 
instances  to  show  that  individual   women  did 

? rot  est  by  voice,  by  pen  and  by  petition.  In 
taly,  where  the  universities  were  open  to 
women  in  the  14th  and  I5th  centuries;  tney  de- 

manded equality  of  rights.  In  England,  w^hich 
was  the  cradle  of  representative  government,  the 
records  s^how  that  in  1499  women  signed  a 
petition  for  the  right  to  a  vote,  and  this  was 
followed  by  others. 

Mistress  Margaret  Brent  brought  this  spirit 
with  her  to  the  American  colony  of  Maryland, 
where  in  1647,  as  heir  of  Lord  Calvert,  a 
brother  of  Lord  Baltimore,  and  executor  of  the 
estates  of  both  in  the  colony,  she  demanded 
*'place  and  voycc'*  in  its  a.«»sem!»ly,  or  legisla- 

ture. Representation  in  England  was  based  on 
proper tv  and  this  with  other  English  laws  was 
established  in  the  .\merican  colonies.  Al- 

though the  demand  of  Mistress  Brent  was  re- 
fused, the  records  show  that  some  women 

nroperty-owner^  voted  in  Virginia,  and  that  in 
Mas>achu setts  undi  r  the  Old  Province  Charter 
women  property-holders  voted  from  1691  to 
17iM.  When  a  constitution  was  adopted  they 
were  excluded  from  a  \oie  for  governor  and 
legislature  but  retained  it  for  other  otTicials. 

I'lider  the  close  restrictions  not  one- fourth  of 
the  men  could  vote.  Doubtle.ss  the  hard  condi- 

tions of  domestic  life  for  women  in  those  days 
precluded  any  desire  or  attempt  to  take  part  in 
public  affairs. 

The  Anu-rirai>  Revolution,  based  on  the 
fundamental  principle  of  *'no  taxation  without 
representation."  rould  not  fail  to  rou^e  in 
women  a  >cnNe  thai  ibey  were  entilK<l  e<|nally 
with  men  to  rtpri  ni  maMiMi  Tb.it  it  <!id^  <o  is 
evidenced  bv  the  famou*^  letter  of  Abigail  Ad- 

ams to  her  fniHfi.iiMl.  Jnbn  Adams,  while  he  waN 

sitting  in  the  ('ontineni.il  Congre-^s:  "1  Unni  to hear  that  you  have  derlaied  an  independency. 

and,  fiy  the  way,  in  the  new  code  of  laws,  which 
I  suppose  it  will  be  necessary  for  \*ou  to  make. 
I  desire  you  would  remember  the  ladies  and  be 
more  generous  and  favorable  to  them  than  were 
your  ancestors.  Do  not  put  such  unlimited 
power  into  the  hands  of  husbands.  Remenber 
all  men  would  be  tyrants  if  they  could  I: 
particular  care  and  attention  are  not  paid  to 
the  ladies  we  are  determined  to  foment  a  re- 

bellion and  will  not  hold  ourselves  bound  ;o 
obey  any  laws  in  which  we  have  no  voice  or 
representation.*^  As  Mrs.  Adams  used  the 
nlural  "we"  she  undoubtedly  spoke  also  for  Mri 
Mercy  Otis  Warren,  Mrs.  Hannah  Lee  Corbio 
and  other  women  of  influence  closely  associated 
with  the  leading  men  of  the  Revolution.  In 
1778  Mrs.  Corbin,  sister  of  Richard  Henry  Lee, 
of  Virginia,  presented  her  own  petition  for  the 
right  to  vote. 

It  is  not  likely  that  Mary  Wollstonccrait 
heard  of  these  protests,  but  m  1790  she  pub- 

lished in  London  her  remarkable  book,  'Vindi- 
cation of  the  Rights  of  Women.'  In  the 

French  Revolution  of  1793  Condorcet  and  other 
leaders  proposed  conferring  political  rights  oo 
women.  During  the  preceding  four  centuries 
and  doubtless  in  far  earlier  times  treatises  were 
written  by  men  in  various  countries  calling  for 
the  education,  development  and  emancipation 
of  women.  [Plato  in  his  ̂ Republic,'  5th  cen- 

tury ac]  Old  manuscripts  on  the  ridhts  of 
women  are  in  existence  oated  through  the  16ih 
and  17th  centuries,  but  all  of  these  were  ooljr 
individual  protests  made  at  long  intervals. 

In  the  18th  century  the  idea  and  the  hope 
of  political  liberty  were  everywhere  pcrmeatiBir 
the  minds  of  men  and  found  practical  cs- 
pression  through  the  American  Revolutioa 
The  Declaration  of  Independence  was  writtea 
as  a  guide  for  all  count nes,  and  with  this  and 
the  Constitution  of  the  United  States,  franed 
1787-89,  was  begun  the  greatest  experiment  ever 
made  in  representative  government,  even  thooRk 
the  makers  of  these  doctmients  did  not  contem- 

plate giving  to  women  a  voice  in  this  govcni- 
ment.  The  Constitution  did  not  in  fact  coafer 
the  suffrage  on  any  one  but  left  those  who  al- 

ready possessed  it  entirely  free,  under  the  juris* 
diction  of  the  State  governments,  to  gnni  it  to 
or  withhold  it  from  any  class  of  citizens.  The 
religious  qualifications  had  practically  ended 
with  the  colonics.  Some  of  the  new  SoKS 
made  property  or  educational  requirements  and 
others  imposed  l)Oth:  all  of  them  resiricttd 
voting  to  male  citizens  except  New  Jersey. 
whose  constitution  gave  the  franchise  to  "all 
inhabitants  worth  $250.  etc.*  In  1790  a  re^ 
vision  of  the  Klection  Law  used  the  words  ̂  

or  she."  thus  emphasizing  the  inclusion  of 
women  in  the  electorate.  Enough  women  \tNrd 
io  gain  the  enmity  of  the  politicians  and  ii 
1H07  the  legislature  passed  an  arhttrary  Kt 
limiting  the  suffrage  to  "while  male  citizens' 
This  was  clearly  illegal,  as  the  constimtioB 
could  be  changed  only  by  action  of  the  voCcfk 

In  the  third  decade  of  the  new  govenutt 
most  of  the  States,  iniluenced  by  Jaclnon,  Jcf- 
fcr>on  and  others  of  democratic  tendendeSfe  re- 

moved the  rest rirt ions  which  barred  the  wnrk- 
in^  men  from  the  electorate,  and  this  mofk 
the  diM- rim  ilia  I  ion  again  >t  women  still  more  i^ 
parent.  In  lH3f)  a  talented  and  wealthy  fQ^ 
Scotchwoman.    Frances   Wright,   having  taxi 
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t  Dale  Owen,  th«n  mddng  some  advaooed 
eneriments,  in  the  iitiblicatiai)  of  Itl^ 

' '  Sne  was  greatlj  surprised  to  leant  that 
n  had  no  part  in  the  Kovernment  snd  fef 
il  vean  in  the  paper  and  on  tlfe  plat^ 

oTged  the  enfranchiieitieRt  of  women 
>  the  first  tb  bring  the  qneition  before 
lie  She  was  followed  in  1836  by  Ernes- 

-  Rose,  dau^ter  of  a  rabbi  in  Poland, 
d  been  banished  because  of  her  progrett- 

Mi&    She  was  oo^  26,  handsome  and  elo- 
and  her  lectures  on  dte  scMoce  of  gov- 

nt  were  targely  attended.  She;  too,  was 
d  at  the  subordinate  position  of  wOnwn 
6t  only  advocated  their  fnll.enfrandhiie*'' 
btit  also  the  repeal  of  the  nnjnst  laws 
which  they  suffered.  In  the  winter  of 
7  ̂ e  herself  circulated  a  petition  in . 
f,  N.  Y.,  for  a  law  to  enable  a  married 
a  to  hold  properly,  and,  although  she 
nt  only  five  signatures,  she  carried  these, 
legislature  and  addressed  that  bodv.  She 
ip  this  work,  which  soon  attracted  attcn- 
lod  by  1840  she  had  associated  with  her 

eth   C^   Stanton  and   Paulina  Wright 
two  brilliant  young  married  women,  and 
Mott,  a  well-known  social  reformer  in 
y.  In  many  localities  there  began  to  be 
of  an  awakening  on  the  pan  ot  women, 
iret  Fuller,  one  of  a  coterie  of  thinkers 
iton,  in  her  writings  and  semi-public  ad- , 

in  1840  demanded  political  ri^ts  for 

.1  and  published  her  book,  'The  Great 
dt,  Man  vs.  Womca* 
anwhile  larger  forces  were  moving  for,, 
velopment  of  women  and  the  extension,  of 

lights.  The  anti-slavery  question  tiit 
ig  more  momenions.  In  1828  Sarah  and 
■BA  Gritnk^  of  South  Carolina,  enlanci- 
their  slaves,  came  North  and  by  their 
jned  speeches  aroused  public  sentiment. 

uH  soon  entered  the  contest  and  the 

can  Anti- Slavery  Society  was  formed, 
die  beginning  women  were  prominently 
i«l  with  this  movement  and  the  first 

ti's  Anti-Slavery  Convention  was  held  in York  in  1S37.  The  names  of  Lucretia 

Lydia  Maria  C:faild,  Maria  Weslon  Chap- 
Abby  Kelly,  Abby  Hopper  Gibbons  and 
others  soon  became  widely  known.  The 
question  of  human  rights  was  thoroughly 
ted  and  women  then  began  to  recognize 
•Wn  and  to  take  part  in  the  business  meet- 
lid  public  debates  of  the  society.  This 
d  violent  opposition  and  in  1839  the.so- 
vas  rent  in  twain  on  this  point.  The  half 
ung  the  rights  of  women  comprised 
on,  Phillips,  Pierpont,  Pillsbury,  TbOmp- 
oster,  Stanton,  Gerrit  Smith  —  nearljr  all 
«e  who  eventually  carried  the  abolition 
,rcry  to  success.  Thenceforth  these  men 

;  die  champions  of  women's  rights,  in- 
thai  of  the  ballot,  and  the  women  added 
appeals  for  the  slaves  others  for  ibieir' 
1  and  political  liberty. 

,  question  of  woman's  right  to  take  pub- t  in  this  movement  was  carried  to  the 

'S  Anli-Slaveiy  Convention  in  London, 
ic  1840,  which  refused  to  recognize  the 
•omen  delegates  from  the  United  States, 
tcluded  Lucretia  Mott  and  Mrs.  Wendell' 

s.     It  was  at  this  time  thai  Mrs.  Mott' 

ahd  'U|M.'Stantp&:!t  UidiE;':«4i6w'.hil>buid. Henry  fi.  Stanton,  wat  a  ddcgate,  deddcd  dtat 
on  tBttir  retnni  td  th«  \MKd  States  they  would 

orgxnlic  ft  inovemeiit  cspedalty  for  file  rig^tit' of  wonttn. .  Mrs.  MMt  roilained  several  months 

\iiitmiighi  Englsad  and'Scot^d  and  found 
cotudderriile-  IwBliOt^t  in  favor  of  Emitting 
women  to  vote,  especially  uoong  the  Friends, 
or  Qtiatars.  In  1«7  Lunf  ̂ me,  recently 
^diMteU  ffMn  Oberlb  College,  began  speak- 

ing for  the  HghtS'Of  wonea 

A  wore  of  refora  swept. over  Etirope  about' 
tbe  middle  of  the  19(h  GCnttiiy  and  readied 
tU  Shoves  of  tbe  United  States.  It  carried 
the  d«sire  for  libertv  of  thoughtt  ipeeth  and 
action  and  tot  die  iedress  of  wrowrs  to  human- 

ity. 1U»  natioB  was  seething  with  the  dbcus- 
EioO'0d;temperBnce'aad  slavery.  Such  temper- 
ahoe -towsas  had  existed  had  been  repeal^  and 
tbcTC'  was  no  regulation  of  the  liquor  buslneat. 
The  question  of  slavery  bad  become  acute  by 
the  admission  of  T^pxaa  iirio  tbe  Union  as  a 
slavel  State  and  imeiisified  by  the  ̂ igitm  Slave 
Law.  '  Woncn  were  as  vitally  interested  in 
these  qaestJonsaa  were  men  and  th^  could 

no  loiii«r<  remain  sUcu  and  inactive.  "Diar 
first  tfahld' atteint)ts  at  speaking  in  public  and- 
takiqg  iparl  in  conventions  were  made  in  the ' 
temperance  movement  and  here  they  met  wilil 

be  found-,  detailed  account!  of  the  way  they 
were.UleraUy  silenced  at  teatperaiue  conven- 

tion*), excluded  from  committees  and  foKced  K> 

hold  jfeparpte  meeting  Tfaeir  treatment  tv  a 
part  ,o{  |;he  leaders  in  the  anti-slavery  move- 

nKM^feasbeoi  referred  to. 
The  ;Soqety  of  Friends,  or  Quakers,  had 

divided,  on, tbe  slsKery  question  and  as  this  sect 
had  always  recognized  eqiuUty  of  rii^ts  tb^r 
women,  especially  recented  the  discmninatipns 
that  «e^  being  made.  In  1848  during  the 
yearly  mettine:  of  the  liberal  branch  in  Water- 

loo. K.-V.  Euiabeth  Cady  Stanton  went  over 
from  her  home  in  the  neighboring  village  of 
Seneca  Falls  to  le  with  Lucretia  Mott  at  the 
home  of  a  mutual  friend.  Mary  Ann  McGin- 
tOLk,  Mrs  MoHs  sister,  Martha  C.  Wright 
cime  from  Auburn.  The  tour  women  talked 
(  er  the  suuation  and  Mrs,  Moit  and  Mrs. 
.SUnton  dccidtd  10  put  tnto  effect  the  resolution 
tl  y  had  mvle  m  London  eight  jyears  before 
t  call  a  convention  for  a  public  discussion 
c  I  the  nghi'!  of  women.  So  here  in  llie  Mc- 
1  hniock  home  on  a  Sunday  morning  in  June 
the'ie  four  i-siied  a  "Call"  for  the  first  woman's 
rights  convention  in  all  history  and  published 
il  (iiisLgneil  in  a  local  paper.  They  then  pre- 

pared a  declaration  of  rights  modeled  after- 
the  Declaration  of  Independence  and  a  set  of 
resolutions  which  demanded  practically  every 
light  that  women  are  enjoying  at  the  present 

(lay.  including  suffrage.  "The  convention  met in  Seneca  Falls.  19.  20  July,  in  the  Wesleyan 
Methodist  Church,  and  James  Molt,  of  Phila- 

delphia, ihc  husband  of  Lucretia,  and  one  of 
the  most  prominent  Friends  in  the  country, 
presided.  As  many  as  the  church  wonid  hold 
were  present;  the  declaration  and  resolutions 
were  discussed  and  adopted,  and  here  began 

rneni  for  woman  suffrage  which  has 
withom  cessation.* 

tat  fall  »ceoant 
i-;(Vd.   1.  9.  «» 
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So  much  attention  was  aroused  that  the  con- 
vrntion  atijouriicci  to  meet  2  August  in  Kfiches- 
ter,  the  neari'st  city.  The  newspapers  Ki*vc  wide 
publicity  and  in  a  short  time  press,  pulpit  and 
platform  were  denouncing  the  women.  A  spark 
was  struck  in  Uic  breasts  of  women  throughout 
the  country,  who  were  beginning  to  rebel 
against  the  subordinate  position  they  were 
forced  to  occupy,  their  lack  of  opportunity  for 
education,  the  unjust  laws  and  the  etloris  to 
bar  them  out  from  the  great  reform  move- 

ments of  the  day.  The  women  anti-slavery 
spi-akers  were  sowing  the  seed  and  in  April 
1850  a  women's  rights  convention  was  held 
in  the  Second  Baptist  Church  of  Salem,  Ohio, 
and  a  memorial  was  adopted  calling  upon  the 
convention  which  was  about  to  make  a  new  con- 
siituiion  to  put  in  a  clause  for  woman  suffrage. 
In  1850  the  constitution  of  Indiana  was  revised 
and  under  the  leadership  of  Robert  iJale  Owen 
the  laws  for  women  were  libL-ralized  beyond 

any  then  existing.  In  October  1851  a  woman's rights  convention  was  held  in  Dublin,  Ind., 
and  one  appointed  to  meet  in  Richmond  the 

next  year.  A  woman's  rights  convention  was hehl  in  West  Chester.  Pa.,  in  June  1852,  with 
prominent  speakers  from  New  York  and  Massa- 

chusetts, and  one  appointed  for  Philadelphia 
the  next  year. 

The  women  in  New  York  had  continued  to 
besiege  the  legislature  until,  in  April  1848,  for 
the  first  time  in  any  State  the  common  law 
was  changed  to  allow  wives  to  hold  property. 
Then  they  devoted  themselves  to  securing  equal 
gtiardianship  of  children  for  mothers  and  juster 
divorce  laws  and  to  work  along  many  lines 
leading  ultimately  to  woman  suffrage,  which 
was  their  goal  from  the  beginning.  By  this 
time  the  women  in  other  States  were  carrying 
forward  the  same  reforms. 

In  May  18.^0,  during  an  anti-slaver>'  con- 
vention in  Boston,  a  few  women  in  attendance 

decided  to  call  a  con\ention.  national  in  char- 
acter, to  discuss  exclusively  the  rights  of 

women,  and  the  time  and  place  were  fixed  for 
23,  24  October  in  Worcester,  Mass.  The  ar- 

rangements were  made  principally  by  l-ucy 
Stnne  anj|  Mrs.  I'anlina  Wright  Davis.  Nine 
States  were  represented  by  speakers  and 
among  these  were  Ciarri^n,  Phillips,  Pillsbury, 
F<»ster.  Burleigh.  Douglass,  Channing.  Mrs. 
M«»tt.  Mr>.  Rt»e.  Abby  Kelly,  Lucy  Stone. 
Aiituinetle  Brown,  Dr.  Harriot  K.  Hunt  and 
many  mure  of  note,  and  letters  were  read  from 
Kmerxm.  .\lrntt.  Whittier,  Gerrit  Smith, 
Joshua  R.  (iiddings.  Mrs.  Swisshelm.  Elizur 
Wright.  Mrs.  Stanton  and  others.  Mrs.  Davis 
pre>idid.  .\  national  committee  was  formed, 
under  whose  management  conventions  were 
held  annually  in  various  cities,  while  the  ques- 

tion was  always  thereafter  a  leading  one  in 
Massachusetts. 

In  May  1851.  Miss  Susan  B.  Anthony,  who 
had  lieen  teachini:  in  the  academy  at  Canajo- 
harie  in  eastern  New  York  and  had  returned 
tu  her  home  in  Ruchester.  met  Mrs.  Stanton  for 
the  first  time.  It  was  the  commencement  of 

.^0  years'  continuous  friendship  and  ctTort  under 
their  leadership  to  obtain  eciuality  of  rights  for 
women.  Their  first  conventions  were  held  in 
the  interest  \ti  ti*mperaiice  but  they  became 
niiixinci'd  almo^^t  at  imce  that  wi»men  must  have 
.t  \ote  in  order  to  do  etTiTtive  work.     In  1852 

a  woman's  rights  cotivcniion  was  held  in 
Syracuse  with  delegates  from  eight  States  and 
Canada.  From  this  time  such  convention* 
took  place  in  various  parts  of  the  coiintr>  and 
the  movement  for  the  rights  of  women  had 
many  strong  supporters  but  it  had  to  combat 
the  traditions,  customs  and  prejudices  oi  the 
ages.  Life  for  the  vast  majority  of  people  ran 
in  narrow  grooves.  The  Bible  was  accepted 
literally  as  placing  women  in  an  inferior  posi- 

tion. The  Church  spoke  with  much  authc-nty 
and  for  tlie  most  part  commanded  women  id 
remain  in  the  Umited  sphere  supposed  to  l< 
fixed  for  them  by  divine  decree.  They  had 
been  deprived  of  education  and  business  ex- 

perience. Women  almost  as  a  whole  accepted 
this  position  without  protest.  The  mass  of  men 
could  see  only  disadvantage  U>  themselves  in 
granting  more  rights  to  women.  Those  who 
were  connected  in  any  way  with  matters  toward 
which  refonn  movements  were  directed  were 
bitterly  hostile  to  giving  power  to  women. 
The  political  party  leaders  were  as  adamant 
against  it.  A  large  class  of  eonser\'ative  men 
were  opposed  to  any  change;  another  clas4 
wanted  to  maintain  their  authority  over  women: 
another  feared  the  effect  on  the  home,  thr 
children,  the  family  life;  another  regarded 
women  as  angels,  goddesses,  queens,  to  be  kept 
on  a  cloud,  a  pedestal  or  a  throne. 

Notwithstanding  an  opposition  which  in 
volume  and  complexity  was  never  faced  by  any 
other  reform,  the  movement  for  woman  sai- 
frage  was  slowly  gaining  ground  when  thr 

breaking  out  of  the  C'w\\  War  banished  all 
other  questions  from  the  public  thought.  After 
the  war  was  ended  and  the  women  again  took 
up  their  cause  they  met  the  vast  complication 
of  the  rights  of  the  emancipated  negroes  and 
were  compelled  even  by  those  who  had  been 
their  strongest  supporters  to  yield  their  clabni 
to  those  of  negro  men.  The  civil.  legal  and 
political  results  of  the  14th  and  15th  .\mcnd- 
ments  to  the  National  Constitution  tended  ktiU 
further  to  hinder  the  effort  to  obtain  IIk 
franchise   for  women. 

Before  the  Civil  War  women  knew  ot  bo 

way  except  to  have  the  word  *male*  taken  out 
of  the  constitution  of  every  State  by  conMOl 
of  a  majority  of  the  voters,  but  these  amend- 

ments showed  them  that  there  was  a  speedier 
and  easier  way.  An  Kqual  Rights  Associalioa 
had  l»et'n  formed  to  promote  the  interests  of 
I  otli  negroes  and  white  women.  Init  in  18G0  thr 
latter  were  forced  to  recognize  the  necessity 
for  a  separate  organization  if  they  were  not  M 
be  entirely  sacrificed.  At  the  close  of  a  nett- 

ing of  this  association  in  New  York,  woncn 
who  had  come  from  19  States  to  attend  it  net 

at  the  Woman's  Ihireau  in  Kast  23d  «trecL 
where  now  the  Metropolitan  Life  hnildinf 
stands.  15  May  I860,  and  formed  a  National 
Woman  Suffrage  Association,  whose  object 
should  be  to  secure  a  16th  Amendment  to  Ac 
Federal  Constiitition  which  would  enfranchise 
women.  Mr«.  Stanton  was  made  president  vi 

Mis^i  AntK^niy  chairman  of  the  executive  co»- 
niittee.  A"  th<  to  was  some  division  of  icbO' 
mont  at  thi**  time,  a  "Call*  was  issued  by  IJKt 
Stone.  Julia  \\  .ifjI  Howe  and  other*  for  a  coo- 
ventinn  to  meet  in  Cleveland,  Ohio,  the  fol- 

lowing   November,    and    here    the    Americw 
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n  Suffrage  Association  was  formed,  with 
Ward    Beecher,    president,    and    Lucy 
chairman  of  the  executive  committee. 

rked  principally   to  obtain   the   suffrage 
^h  amendments  to  State  constitutions. 
societies  held  national  conventions  every 
iiereaftcr. 
1890  the  two  bodies  united  under  the 
^fational  American  Woman  Suffrage  As- 
on  and  both  methods  of  work  were  fol- 

Mrs.  Stanton  was  elected  president  of 
BW  organization;  Miss  Anthony,  vice- 
;nt-at-large ;  Lucy  Stone,  chairman  of 
ecutive  committee.  In  1892  Mrs.  Stan- 
signed  her  office  because  of  advsmcing 
ifiss  Anthony  was  elected  president  and 
jv.  Anna  Howard  Shaw,  vice-president- 
e.  Miss  Anthony  resigned  in  1900  at  the 
80,  and  Mrs.  Carrie  Chapman  Catt  was 
In  1904  she  could  not  serve  longer  and 

liaw  was  made  president.  In  1915  she 
id  and  Mrs.  Catt  was  re-elected, 
til  1895  the  work  of  the  National  Asso- 

was    conducted    principally    from    the 
of   Miss   Anthony  in   Rochester,   N.   Y. 
yrear,   Mrs.   Rachael   Foster   Avery,  who 
rorresponding    secretary    for    21     years, 
the  burden  by  having  office  headquarters 
home  at  Philadelphia.     In  1900  regular 

larters  were  opened  in  New  York  City 
the  supervision  of  Mrs.  Catt,  chairman 
National  Organization  Committee.  In 

!iey  were  removed  to  Warren,  Ohio,  and 
in  charge  of  Mrs.  Harriet  Taylor  Upton, 
al  treasurer  for  17  years.  In  1909  head- 
rs  were  established  on  a  large  scale  in 
ifork  City  and  remained  there.  In  1914 
itional  Woman  Suffrage  Publishing  Com- 
Inc,  was  formed  and  took  charge  of  the 
ire  department.  Miss  Alice  Stone  Black- 
Aras  recording  secretary  20  years  and 
r  five  years. 
>resentatives  of  the  National  Association 
hearing  before  the  oommittees  of  every 
ess    from    1869   to   1919.     A   remarkable 
of  women  was  developed  in  the  last 

f  the  19th  century  —  as  soon  as  women 
jportunities.  The  first  woman  physician, 
eth  Blackwell,  was  graduated  in  1848,  and 
st  woman  minister,  Antoinette  L.  Brown 
cwell),  was  ordained  in  1853.  Among 
others  were  Harriet  Hosmer,  Maria 
;1I,  Harriet  Beecher  Stowe,  Maiy  A. 
Qore,  Julia  Ward  Howe,  Lucy  Stone, 
Barton,  Frances  E.  Willard,  May  Wright 
1,  Jane  Addams,  Mrs.  Stanton,  Miss 
ny.  Dr.  Shaw,  Mrs.  Catt  —  all  pronounced 

sts. 
c  leaders  soon  became  convinced  that  they 
not  hope  for  action  by  Congress  until 
cperiment  of  woman  suffrage  had  been 
by  some  of  the  States,  and,  therefore, 
iircctcd  the  work  along  the  two  lines, 
irst  Territorial  legislature  of  Wyoming 
9  had  given  suffrage  to  women  and  that 
ih  had  done  so  in  1870.  Wyoming  came 
le  Union  as  a  State  in  1890  with  this  in 
onstitution.  In  1893  the  electors  of 
ido  by  a  majority  vote  granted  woman 
re.  In  1895  Utah  adopted  a  constitution 
atehood  containing  equal  suffrage  by  a 
jf  over   10  to   1.     In   1896  in  Idaho  an 
VOL.  29  —  29 

amendment  to  the  State  constitution  to  en- 
franchise women  received  a  large  majority. 

After  this  gain  of  four  States  in  six  years 
by  the  suffragists  the  opponents  took  active 
measures  to  prevent  the  submission  of  the  ques- 

tion in  other  States.  In  the  few  cases  where 

this  ws^  done  the  combination  of  corporations, 
liquor  interests  and  party  "machines*  was  im- 

possible to  overcome.  The  domination  of 
politics  by  these  forces  was  so  complete  that 
there  was  no  chance  for  any  moral  questions, 
and  nothing  was  left  but  the  slow  process  of 
educating  public  sentiment  to  demand  that  the 
voice  of  women  should  be  heard  in  this  wilder- 

ness. There  have  been  altogether  56  campaigns 
for  amending  State  constitutions  and  a  volume 
Wiould  be  required  for  the  story  of  their  hard- 

ships and  disappointments,  of  the  times  when 
a  victory  was  unquestionably  won  but  by  con- 

sent of  both  parties  women  were  deprived  of 
it.  It  is  the  record  of  a  struggle  which  never 
has  been  equalled  in  other  reforms. 

At  length  came  the  great  political  "in- 
surgent* movement  in  the  Western  States,  and, 

as  the  direct  result,  the  submitting  of  a  woman 
suffrage  amendment  in  1910  by  almost  unan- 

imous vote  of  the  Washington  legislature. 
The  women  made  a  thorough  campaign  and  it 
was  carried  in  every  county  in  the  State  and 
received  a  majority  of  nearly  three  to  one. 
California  had  been  swept  clean  of  its  corrupt 
political  forces  by  the  great  wave  of  insur- 

gency and  the  legislature  submitted  a  number 
of  reform  amendments,  all  of  which  were 
adopted  at  the  fall  election  of  1911,  including 
the  one  for  women  suffrage.  This  was  the 
greatest  victory  it  had  ever  won,  as  California 
was  an  old,  thickly  populated  and  wealthy  State, 
having  commercial  relations  with,  and  known 
in,  all  parts  of  the  world.  It  may  be 
said  that  with  this  triumph  the  movement 
passed  the  crisis.  In  1910  the  National  Ameri- 

can Association  presented  to  Congress  a  petition 
of  about  half  a  millon  names  for  a  Federal 
amendment 

In  1912  the  legislature  of  Kansas  submitted 
an  amendment  for  woman  suffrage.  Those  of 
Oregon  and  Arizona  refused,  but  under  the 
Initiative  and  Referendum  Law  the  women 
secured  enough  signatures  of  voters  to  compel 
the  submission.  The  amendment  was  adopted 
by  the  three  States  in  November  1912.  In 
Arizona  every  county  gave  a  majority  with  a 
favorable  vote  of  about  two  to  one.  In  Oregon 
there  was  a  majority  of  4,161  in  a  vote  of 
128,369;  in  Kansas  16,079  in  a  vote  of  334,473. 

A  Territorial  legislature  has  power  to  confer 
the  suffrage  without  a  referendum  to  the  elec- 

tors, and  Alaska  gave  it  in  full  to  women  by 
unanimous  vote  as  soon  as  its  first  legislature 
met  in  the  spring  of  1913. 

The  enfranchisement  of  women  in  Nevada 
and  Montana  at  the  November  elections  of 
1914  made  all  of  the  Western  States  white  on 
the  suffrage  map  except  New  Mexico.  The 
amendments  were  submitted  by  almost  unan- 

imous votes  of  the  legislatures.  Victory  at 
the  polls,  however,  was  by  no  means  so  easy, 
as  in  no  States  did  the  opposition  ever  put 
forth  stronger  effort  and  in  none  were  the 
physical  hardships  of  campaigning  so  great, 
owing  to  the  high  momitains,  vast  distances  and 
scattered  population,  the  voters  having  to  be 
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ii*:u'lu'(l  oil  tar  away  ranrhcs  and  in  isol.itrrf 
miniiii:  ramps.  Montana  ca<t  52  per  rrtit  of 
thr  whole  \nXv  in  favor  and  Nevada  ^lO  pir 
cent. 

When  in  V)\4  the  mimlirr  of  c<iual  suffra-zc 
States  had  reached  11  and  fa\oraMc  public 
sentiment  was  rapidly  increasing',  the  opposition 
concentrated  its  full  force  nn  every  State 
where  an  amendment  to  its  c/mstitntion  was 
Mihmitted  and  no  further  successes  were  re- 
curded  until  there  camr  the  ureat  victory  in 
New  York  in  1'>I7.  AllhcMivih  the  first  move- 

ment for  woman  suffravrc  in  the  world  had  W- 
):un  in  thi*;  State  in  1S4S  and  ni*ver  ha<i  ceased, 
and  altht>uuh  it  had  been  the  fir^it  e\er  to  have 
presented  to  its  tcKislaturc  a  petition  to  sub- 

mit an  amendment  to  the  voters,  thi>  request 
had  been  annually  refused  by  every  one  bc- 

v;innifi^'  with  that  of  1S>4.  1*he  woni'.'n  at  last 
became  so  'ttrouKly  ort;ani/ed  ihat  by  1')13  it 
could  not  binder  he  withheld,  but  it  was  de« 
frated  in  November  l»y  *>5.f)()0.  The  women 
went  directly  to  the  lei^islatures  of  1*M6  and 
1^M7  arid  demanded  its  resubmi'^Mon,  which 
was  (granted  in  both,  by  voles  itot  far  from 
unanimous. 

Tlie  sufTraKi^^ts  then  built  up  the  larircst 
State  onfanization  of  wf)men  ever  known,  ap- 

proximately half  a  million  in  New  York  City 
and  an  equal  numfier  in  the  rest  of  the  State. 
Although  they  were  immersed  in  the  vast  work 
of  ihf  Kuropean  War  they  made  a  riford  cam- 

paign, one  feature  of  which  was  the  securinvj 
I  if  a  petition  for  the  vote  by  1.015.(XH)  women 
in  the  State  o\er  21  years  of  a^'e.  On  7  Nov. 
1*>17.  the  amrndment  received  67.^..W)  affirma- 

tive votes,  later  increased  Ut  7(M.12'>  by  those 
i«l  the  soldier»i.  who  \oted  two  to  one  in  favor: 
()(M1.776  negative  votes  were  cast;  carried  bv 
102.353. 

The  success  in  this  influential  State  pave 

i!reat  prestitie  to  the  movi-ment.  Three  more 
important  victories  quickly  followed  when,  on 
5  Nov.  1<)1H.  thf  electors  "f  Michii;an.  South 
Hakiita  and  ( >klahoma  enfranchised  women. 
In  Michiiran  the  amendment  rrcei\e<l  22*).7'M) 
aves:  105 .2S4  noes,  a  favi»rable  majority  of 
.M.5llf);  in  South  1  )aknta  it  was  a(b>pted  by  40.- 
21.^  a\r>  to  2S.SS5  nors,  a  majority  of  21U2S. 
Olxlahuma  ma<le  the  unparalleled  record  of 
carrvinvi  an  amendment  with  the  handicap  of  a 
constitutional  refiuirtmrnt  that  it  must  receive 
not  oidv  a  majniitv  of  the  votes  cast  on  it  but 
a  majority  of  the  hivhest  number  east  at  the 
election.  On  the  amendment  were  cast  107,- 
MH>  a>e-;:  J^l.-ISl  noes,  a  favorable  majority 
of  25.52S.  The  hi'.:hest  numl  er  of  votes  ca.^t 
:«t  the  election  wa**  l'M.435  for  novemor;  the 
:ini«  mlnunt   nceixed   apparently  a  majority  of 
0  7<»1  iif  the  total,  btit  this  is  probably  an  under- 
1  -tiuKiir.  It  wa-*  one  of  the  most  remarkable 
\i«t«»ri<s  fxer  achitxi-d  for  womati  stiff rai***. 
l-.ich  '>i  tlu-se  campaiinis  rrijuired  a  va^t 
aim  nut  of  moiuv  and  w«»rk  by  the  women. 

Primiry  Suffraffe.-  A*  the  constitution  of 
•\rkaiisas  |h  ditVri'nli  to  anit-nd.  it*i  lepi<Iat«rr 
look  athant.ifi'  «>f  the  :mthority  it  had  niidrr 
the  Priniarv  l-'bitiiiii  Law  anil  in  1^17  eranted 
to  womtf]  the  s:iinr  \o!r  as  p«i<sessed  I'V  nvMi 
ai  all  primarirs.  inrindiiiv;  thnsr  for  Presidential 
iledors  This  wm-  th<*  first  Stale  *uflFrai:e 
granted  in  ihr  South  and  a»i  there  i»s  practically 
but  one  parl\  thi*  prinmry  i<  reallv  tbr  e!ecti»-n 

In  I 'MX  the  Texas  legislature  Kavc  thi*  vame  pn- 
inaiy   franchise  to  women. 

Presidential  Suffrage.—  The  Presidential 
elei'iinii  nf  V>\(y  arouscd  nation-wide  interoT 
in  the  question  of  \otes  for  women,  as  it  vat 
Ki  nerally  accepted  that  it  had  been  decided  b> 
the  c^iual-MiiTravre  States.  The  injustice  wav 
widely  recognized  of  permitting;  the  women  ot 
one  section  of  the  country  to  help  choose  tbr 
President  of  the  l^iited  States  and  denying  ihi« 
privilege  to  those  of  other  sections,  so  the  Na- 

tional Association  decided  that  the  time  wa« 

ripe  for  pushiiif;  its  lonR-cherished  plan  to  ob- 
tain so-called  Presidential  sufTraf^e  tor  women 

The  Federal  Constitution  empowers  eveiy  legis- 
lature to  determine  the  manner  in  which  tbr 

Presidential  electors  of  the  State  shall  he  chosen 

and  it  is  the  universal  custom  to  ha%'e  thi«  donr 
by  popular  \ote.  In  many  States  when  the  legis- 

latures assembled  in  Januar>'  1917  they  found 
themselves  c(;n fronted  by  a  request  from  tbr 
xvomeii  that  u  law  should  be  enacted  givint 
them  the  ri^ht  to  vote  for  these  Presidential 
electors,  which  could  be  done  by  a  >imple  ma- 
joriiy  of  the  leKisla lures.  They  had  granted  thii 
in  Illinois  in  1013;  the  women  had  voted  at  tbr 
election  of  1016  and  their  votes  had  been  ac- 

cepted in  the  FJectnral  College  without  quesiiOA 
Uy  .\pril  this  Presidential  vote  had  liecn  con- 

ferred by  the  Ick'islaturcs  of  North  Dakota.  NV 
braska,  Indiana,  Ohio.  Michigan  and  Rhode 
Island.  The  first  three  added  municipal  and 
county  sufTra^e  as  Illinois  had  done.  The  Ver- 

mont leKislaiure  in  March  passed  a  bill  giiiac 
only  municipal  suffrage  to  women.  Tenncsscr 
includerl  it  with   Presidential  suffrage  in  \W 

The  Supreme  Court  of  Indiana  declared 
that  the  legislature  could  not  constitutionalh 
Krant  the  municipal  and  county  franchise  and 
as  the  Presidential  was  included  in  the  law  it 

also  was  ruled  out.  Ohio  by  means  of  an  initia- 
tive petition,  which  was  clearly  unconstitutMoaL 

submitted  the  law  to  the  voters  and  they  de- 
feated it.  The  same  attempt  was  made  in  Ne- 

braska, but  the  court  found  the  petitions  lo 
fraudtdent  that  it  refused  to  permit  a  refern- 
dnm  and  dt dared  the  law  to  be  in  effect  Wicli- 
K,an  nullitied  it  by  giving  full  suffrage.  In  thf 
winter  of  1010  the  leirislature  of  Indiana  re- 
enacted  the  law  for  Presidential  suffrage  aad 
it  was  granted  during  the  winter  and  spring  br 
the  lev: i slat uri-s  of  Vermont,  Wisconsin,  MsiBC. 
Minnrsota.  Missouri,  Tennessee,  Iowa  and  in 

July  again  by  Ohio. 
The  women  of  30  .States,  two  less  than  ivo- 

thirds,  now  have  the  right  to  vole  for  ASO  of 
the  ?*M  Presidential  electors.  Sixty  senators  Md 
154  repre<tntati\es  are  elected  partly  hy  vtNO 
i>f  wnnu'ii.  The  numU-r  of  women  21  ytut  oi 
i.i'c  in  the  States  where  they  have  Pr< sidaPal 
■nffia^e  only  is  estimated  at  8,000,0001  IVr 
are  approximately  7.500,000  women  of  vote 

r.L'c  in  the  1?  equal -suffra|?e  States.  The  tool 
immlirr  of  women  of  this  age  in  the  caliif 
Tniietl  Stales  is  about  27.000.000. 

Ml  the  suffrage  now  possessed  by  the 
I  f  the  Tnited  States  has  been  gained 
tbr  rff'irts  i)f  the  National  American  Ai 

tioii    and   its   State  branches,   hy   strict^  aon- 
p:«rti<an.  cnnstitnttnnal  methods. 

Vot  in  any  State  has  the  legislature  power 
to  cnnfer  the  fidl  suffrage  on  wmncn,  hot  thi> 
must  be  done  bv  amendinr  State 
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requires  subtmssion  to  the  voters.   The 
ves  can  grant  the  above-mentioned  f  ran- 
diiid  also  a  fragmentary  vote,  variring  in 
mi  States,  on  school  matters,  issuing  of 
special  taxation,  etc.,  which  has  been 

!>y  over  half  of  them. 
liotigh  the  National  American  Associa- 
las  done  so  large  a  work  in  obtaining 
9  su£Frage  in  the  States  it  has  regarded 
s  but  preliminary  to  securing  a  Federal 
Iment,  as  a  means  for  bringing  pressure 
cigress.    From  1869  it  paused  only  long 
1  to  have  a  thorough  test  made  of  women's to  vote  under  the  14th  Amendment.   In 
2  women  tried  to  vote  in  various  parts 
country,  Susan  B.  Anthony  among  them. 
ras  arrested,  tried  and  fined.  Mrs.  Vir- 
L.  Minoi^  of  Saint  Louis,  was  refused 
ation  ana  carried  her  case  to  the  United 
Supreme  Court  (Minor  v.  Happersett).* 
verse  decision  was  rendered  in  1875  and 
isociation  then   returned  to  its  original 
Hearings  before  committees  of  Senate 

erase  were  held  from  1869.  Senator  A.  A. 
It,  of  California,  presented  in  1878  the 
nent  which  thereafter  was  introduced  into 
Congress:  •The  right  of  citizens  of  the I  States  to  vote  shall  not  be  denied  or 
cd  by  the  United  States  or  by  any  State 
(lunt  of  sex.*  The  appeals  and  arguments 
women  were  treated  by  the  committees 

urely  academic  spirit  and  it  was  difficult 
any  kind  of  a  report.  From  1878  to  1896 
were  six  favorable  majority  reports  from 
committees  and  two  from  House  com- 

s  and  four  adverse.  Thereafter  none  of 
nd  was  made  until  1913  —  after  the  vie- 
in  Kansas,  Arizona  and  Oregon. 
t  movement  for  woman  suffrage  at  this 
Qtered  upon  a  new  era  and  began  to  be 
ed  seriously  by  politicians.  Only  once 
e  amendment  been  brought  to  a  vote  in 
iiate--25  Jan.  1887,  through  the  efforts 
ator  Henry  W.  Blair,  of  New  Hampshire 
the  vote  resulted  in  10  ayes,  all  RepubU- 

9^  noes,  11  Republicans  and  2i  Democrats, 
5  absent   The  second  vote  was  taken  19 
1914;  ayes,  35;  noes,  34,  lacking  11  of 

«ssary  two- thirds  nuijority.  One  Progres- 
4  Democrats  and  20  Republicans  voted 
I  Democrats  and  12  Republicans  voted  no. 
Rederal  amendment  for  woman  suffrage 

been  discussed  in  the  House  of  Rep- 
luvcs.  After  a  long  contest  it  was  finally 
*d  and  brought  to  a  vote  12  Jan.  1915. 
sbate  lasted  10  hours  and  the  vote  stood 
fts^  86  Democrats,  75  Republicans,  12 
ssives,  1  Independent;  204  noes,  33  Re- 

us and  171  Democrats. 
1916  a  nation-wide  campaign  was  made  to 
from  the  Presidential  nominating  con- 
an  endorsement  of  the  Federal  Suffrage 
ent,  an  effort  which  had  been  made  un- 

lully  every  four  years  since  1872.    Dr. 
Howard  Shaw,  honorary  president,  and 
^rrie   Chapman   Catt,   president .  of .  Ae 
al  Association,  were  present  at  the  Re- 
n  Convention  in  Chicago  and  the  Demo- 
n  Saint  Louis,  with  many  other  women 

Both    conventions    failed    to   endorse 
dment  but  put  a  plank  in  the  plat- 

alt  Ifistory  of  Woman  Suffrage*  (Vol.  IT,  p.  734). 

forms  declaring  in  favor  of  woman  suffrage 
by  action  of  the  State^l.  It  had  long  found  a 
place  in  those  of  the  minority  parties  and  re- 

ceived a  strong  impetus  from  its  advocacy  by 
the  Progressive  party  In  1912. 

The  first  of  December  the  National  Ameri- 
can Association  opened  large,  handsome  branch 

headquarters  in  Washinffton  for  the  special 
work  of  getting  the  Federal  amendment  through 
Congress.  It  was  here  that  the  Association's 
Council  of  One  Hundred  was  smnmoned  by 
Mrs.  Oitt  to  meet  23.  24  Feb.  1917  when  the  en- 

trance of  the  United  States  into  the  European 
War  seemed  at  hand  and  pledged  to  the  gov- ernment the  services  of  the  association  widi 
its  millions  of  members.  The  following  April 
Dr.  Shaw  was  selected  by  President  Wilson  and 
the  Cotmcil  of  National  Defense  as  chairman 

of  the  Women's  Committee  to  organize  and direct  thd  war  work  of  the  women  of  the 
nation. 

A  Federal  Woman's  Equality  Association 

was  organized  m  1890  with  the  "Rev.  Olympia Brown,  president,  and  Mrs.  Qara  Bewick  Colb:|^, 
corresponding  secretary.  It  held  that  Congress, 
by  a  majprity  vote  of  both  houses,  could  em- 

power women  to  v6te  in  all  elections  for  mem- 
bers ot  ̂ e  House  of  Representatives,  and  for 

United  States  Senators  after  the  National  Con- 
stitution provided  that  they  should  be  elected  by 

popular,  yote.  It  had  many  hearing  before  com- 
mittees of  Congress  but  the  question  Was  never 

brought  "before  eitfier  house.  Mrs.  Behra  A. Lockwood,  of  the  District  of  Columbia,  and 
Miss  Laura  Clay  and  Mrs.  Sallie  Gay  Bennett, 
of  Kentudcy,  were  among  the  prominent  women 
who  supported  this  measure. 

An  brganization  formed  in  1913  called  first 
the  Congressional  Union  and  later  the  National 
Wpman^  party,  also  had  headquarters  in  Wash^ 
ington,  't6  work  for  the  amendment  and  used 
partisaii,.militant  methods,  picketed*  Ae  White 
House,  burned  President  Wilson's  speeches,  etc. 

It  was  exceedingly  difficult  to  get  a  report 
c\'en  ̂ without  recommendation*  from  the  Ju- 

diciary Committee  of  the  lower  House,  to  which 
the  measure  was  always  rcf erred,  and  the  effort 
frequently  made  to  secure  a  committee  on 
>Yoman  suffrage,  such  as  existed  in  the  Senate, 
finally  succeeded  in  September  1917.  Both 
Democrats  and  Republicans  nbw  admitted  that 
a  Federal  Amendment  was  inevitable  and  die  op- 

ponents realized  that  all  tiiey  could  hope  for  was 
to  postpone  it  as  long  as  possible.  After  much 
opposition  the  measure  was  put  on  the  calendar 
for  10  Jan.  1918.  The  evemng  before  4e  vote 

was  tg  be'  taken  President  Wilson  urged  Ids party  to  support  it.  After  a  long  discussion 
the  vote  stood  274  ayes.  156  noes;  Republicans, 
165  for,  33  against;  Democrats.  104  for,  102 
aj^inst;  2  Independents,  1  Progressive,  1 
SociaGst,  1  PrcAibitionist  for;  1  Progressive 
(Louisiana)  against.  The  amendment  received 
one  more  than  the  two-thirds  necessary  to  cany 
it,  but  Speaker  Champ  Oaric  (Democrat),  of 
Missouri,'  had  profuised  to  vote  In  favor  if 
there  shotild  be  a  tie.  Fifty-six  of  the  affirma- 

tive voties  were  frwH  Southern  States. 
The'contest  #as  now  carried  into  the  Senate. 

The  coimnittee  unanimously  reported  it  and  in 
a  short  titee  prohiis^  were  secured  for  the 
needed  two-thirds,  kddng  only  three  or  four. 
'Then  btoired  an  unprecedentra  misfortune  in 
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*.*tT  V.-i  T'-.^K^  ir^  a::nc:ed  the  anenticc 
r-  ifr^  *:>.-  5:.iir:  SILT  *bc  mrcrc  an  arwW 
L  •:::  ::  --h::h  irT^are-i  in  "Jie  IlVrfwrnifr 
r  ::-^  :=  :-=:  tlii:  j^ar  Mr  Mill  began  bi* 
;•  --rrul  'wrr.'.-.r.j:  :r.  ie  subject  Wtei  1 
Trr:'<T  -f  ?ar!:i=:er:  he  proposed  il  ill  » 
.-.-.rl-r.*r.t  :c  ±i  Refcrm  Bill  of  1*7  lad 

;•  -fr.:ci  3  ;<::::r=  :f  l.-t*'  names  headed  b« 
Hirr:-^!  Nfir!:rea-j.  F;:rcnce  Nightingale.  Fnfr 
r^'  t  -Afr  Cc^-e.  T:?eyhinc  Bntler  and  liar? 
?  rr.cr.::>  I:  'wai  !ojt  by  73  to  1%  Tb* 
.'  '77.  ".  'hfr  c rear.: zed  socieiie*  in  Edinbar^ 
llr.-.'\.  Rirr-.irchixr^  Manchester  and  Loodoa. 
ar.i  !:»'cr  a  N'aTirr.al  A*>ociaiion  »as  forwei 
ir.cl'j  iir.^r  Irelanl.  A«  president  of  the  L  » 
*.rar.-h.  Mr<  Her.r>-  Fawceti  began  her  S2 
r-i  rrjn':ri:ou*  >er\:oe  in  this  caasr.  In 
■he  PaHiarr.cr:  pranied  the  municipal  f 
\-j  V.  rr^Li:  taxpayers.  Jacob  Brifdit  inU' 
\}\^  fir^t  *rjvara?e  bill  for  woRun  stiff 
HTO  t»iit  i:<  pp'h.Tc*5  was  blocked  br 
f-rT;m»-ri?.  There  was  a  good  pn  !.■ 
\vr  rren  woiiM  he  included  in  the  Rnw/n 
r.f  is<4.  which  enfranchised  :  icnli 

hhorrr*.  hut  ihey  were  kept  out  b>- <i  (ilaf^Tone 
Frnm     1866     the    movement     for 

<«iiffr:iLrr   in   Great    Britain   and   Ireland  new 

rra^nl    anri    it    was   supported   alwa>-s  hv  thr 
Tnn«it  i*minrni  men  and  women.     Pctiti        '* 
ir  wtrr  ^^iencd  hy  hundreds  of  thousands.  .•• 
ISKTj   there   wa!»   always   a   majority   in   fi^ 
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WOBIAN  SUFFRAGE 4K 

in  the  House  of  Commons  but  the  gov- 
3t,    whether    Liberal    or    Conservative, 
atically  prevented  the  bills  from  reach- 
Bnal  vote.    While  many  minor  objections 
made,   the   fundamental    reason    for   the 
s   was   the    fear   of   each   party  that  it 
lose    and    the    other    gain    by    the    en- 
iscment  of  women.     Through  the  years 
were  collateral  gains,  as  in  the  United 

The    laws    relating    to    wives    and 
rs  were  improved;  local  franchises  were 
to    women;    a   vote   and   eligibility   for 
boards;    municipal    suffrage;    a    vote 

mnty   councils;    they   were   admitted   to 
5  official  positions;  the  universities  were 
I    to    them.     In    1907   they   were   made 
;  as  mayors  and  members  of  city  and 
councils, 

the  early  'QO's  Mrs.  Emmeline  Pankhurst 
!r  daughter  Christabel  organized  a  revolt 
ich  many  women  joined.  Their  society, 
Vomcn's  Social  and  Political  Union, 
d  militant  methods,  which  grew  more  vio- 
J  their  treatment  by  the  government  be- 
nore  rigorous,  but  not  the  slightest  prog- 
is  made  in  obtaining  woman  suffrage  from 
irliament.  The  opponents  simply  had  an 
for  their  opposition  which  did  not  exist 

.  The  situation  was  at  its  worst  when 
uropcan  War  broke  out  in  1914.  The 
n's  Social  Political  Union  closed  its 
larters  and  disintegrated,  Mrs.  Pank- 
jersonally  devoting  herself  to  the  recruit- 
soldiers.  The  old  National  Association, 
ich  Mrs.  Fawcett  had  for  many  years 
president,  immediately  placed  its  large 
lent  and  well-trained  forces  at  the  service 
:  government  and  carried  on  for  four 
half  years  what  was  probably  the  largest 
zed  work  of  women  during  the  war.  By 
tumn  of  1916,  the  long-time  demand  for 
rm  in  the  franchise  laws  could  no  longer 
erred  and  a  conference  of  members  of 
ment  from  all  parties  was  appointed  to 
e  the  new  measure.  There  was  scarcely 
tion  as  to  the  inclusion  of  women.  Prime 
er  Asquith,  who  had  been  their  most 
Ful  opponent,  sanctioned  and  promoted  it. 
George  urged  it.  The  conference  re- 

in February  1917,  and  the  Representation 
People's  Bill  conferred  the  complete  fran- 
)n  all  women  who  were  on  the  local  gov- 
at  list ;  on  the  wives  of  all  men  who  were 
J  list  and  on  all  women  holding  a  univer- 
gree,  but  they  must  be  30  years  old.  This 
IS  Ireland.  The  reason  given  for  fixing 
re  was  that  2,000,000  men  voters  would 
led  to  the  electorate  and  the  addition  of 
30  women  was  all  that  could  be  under- 
This  was  very  unsatisfactory  to  the 

jists  but  they  accepted  it  as  an  ultima- 
;  that  time. 
;re  were  many  Parliamentary  delays  and 
not  until  December  that  the  bill  came 
the  House  of  Commons  for  final  rcad- 
rhe  suffrage  clause  was  carried^  by  a 
f  more  than  two  to  one  and  the  bill  sent 
House  of  Lords.  Here  also  it  passed  by 
►  one;  the  final  vote  was  taken  6  Feb. 
nd  it  immediately  received  the  signature 
ig  George.  Men  can  vote  at  21  and 
1  also  at  all  local  elections,  and  they  are 
taking  a  vigorous  effort  to  have  the  age 
or  the  Parliamentary  vote  removed. 

In  granting  the  franchise  to  women  Great 
Britain  followed  all  her  colonies  except  India 
and  South  Africa.  The  South  African  Parlia- 

ment in  1919  voted  its  approval  of  woman  suf- 
frage and  is  likely  soon  to  enact  a  law  for  it. 

There  is  a  considerable  demand  for  it  among 
the  educated  women  of  India.  In  New  Zea- 

land, Australia  and  Canada  women  had  the 
school  and  municipal  franchise  at  an  early  date. 
The  Parliament  of  New  Zealand  gave  the  com- 

plete suffrage  in  1893;  that  of  South  Australia 
in  1895;  of  West  Austraha  in  1900.  In  1901 
the  six  states  federated  and  in  June  1902,  the 
National  Parliament  gave  the  women  of  the 
entire  commonwealth  the  vote  and  eligibility  for 
that  body.  The  Parliament  of  New  bouth 
Wales  granted  the  state  suffrage  in  1902;  that 
of  Tasmania  in  1903;  that  of  Queensland  in 

1905  and  that  of  Victoria  in  1908. ' There  had  long  been  a  movement  in  Canada 
for  the  full  enfranchisement  of  women*  led 
at  first  by  the  National  Suffrage  Association 
and  later  also  by  the  National  Council  of  Wo- 

men. The  patriotism  and  efficiency  of  the 
women  during  the  European  War  increased 
pubhc  sentiment  in  its  favor  and  accelerated 
the  action  of  the  state  governments.  Full  suf- 

frage was  granted  by  the  legislatures  of  Mani- 
toba, Alberta,  Saskatchewan,  and  by  popular 

vote  in  British  Columbia,  in  1916;  by  the  legis- 
latures of  Ontario  in  1917;  of  Nova  Scotia 

and  New  Brunswick  in  1918;  by  the  council 
of  the  Yukon  in  1919.  Quebec  and  Prince  Ed- 

ward Island  have  not  given  the  state  suffrage. 
In  1918  the  Dominion  Parliament  conferred 
the  national  suffrage  on  all  women.  The  bill 
contained  some  war  time  provisions  which  it 
is  now  thought  best  to  remove.  The  govern- 

ment has  introduced  a  bill  codifying  all  the 
franchise  laws  (1919).  Women  suffrage  will 
undoubtedly  be  retained. 

At  the  beginning  of  the  present  century, 
there  was  very  little  suffrage  for  women  any- 

where in  the  world  outside  of  the  United  States 
and  Great  Britain  and  her  colonies.  In  various 

parts  of  Europe  women  property-holders  could 
vote  by  male  proxy  at  local  elections  and  in  a 
few  countries  at  Parliamentary  elections.  In 
Russia,  among  the  peasant  classes,  women  voted 
almost  as  freely  as  men  at  village  elections, 
either  as  owner  of  property  or  proxy  for  the 

husband.  S^^-^den  in  1862  gave  women  rate-^i 
payers  a  vote  for  all  officials  except  members  of 
Parliament  —  more  than  women  possessed  any- 

where else  in  the  world  at  that  time.  Widows 
and  spinsters  in  Finland  had  local  voting  rights 
in  1865.  Iceland  gave  women  taxpayers  the 
municipal  vote  in  1882.  The  ancient  little  king- 

dom of  the  Isle  of  Man,  with  its  independent 
government  and  its  laws  requiring  only  the  sanc- 

tion of  the  ruler  of  Great  Britain,  gave  full 
suffrage  to  women  propertv-owners  in  1880  and 
to  women  ratepayers  in  1892. 

In  1906  the  newly-formed  government  of 
Finland  gave  equal  and  universal  woman  suf- 

frage. In  1901  Norway  gave  the  municipal  and 
in  1907  the  full  suffrage  to  women  with  a 
very  small  taxpaying  qualification,  which  in 
1913  was  entirely  removed.  In  1913  Iceland 
gave  the  full  suffrage.  Denmark  granted  the 
municipal  franchise  in  1907  and  adopted  a  new 
constitution  with  universal  and  equal  suffrage 
in  1915. 
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WOMAN'S  BENEFIT  ASSOCIATION  OF  THE  MACCABEES 

The  International  Woman  Suffrage  Alli- 
ance was  formed  in  1904.  The  International 

Council  of  Women  organized  in  1K88  made 
woman  suflfraKc  a  part  of  its  work  in  1904. 
These  two  Kfcat  associations,  with  millions  of 
members,  through  their  congresses  and  propa- 

ganda spread  the  doctrine  among  the  women 
of  all  nations  and  a  movement  for  enfranchise- 

ment was  making  progress  in  many  of  them  at 
the  time  the  European  War  began  in  1914.  It 
was  supposed  this  would  delay  it  lor  years  but 
it  had  just  the  contrary  effect,  largely  because 
of  the  loyalty,  work  and  sacrifices  of  women 
during  the  long  contest.  This  has  been  referred 
to  in  the  case  of  Great  Britain,  Canada  and  the 
United  States.  Universal  suffrage  was  the 
first  result  of  the  Revolution  in  Russia. 

As  the  deiermination  to  have  self-government 
spread  among  the  central  countries — Hungar>', 
Austria,  Bult^aria,  Rumania  and  Germany  — 
women  were  mcluded  in  the  electorate  by  com- 

mon consent,  and  this  was  true  of  the  smaller 
nations  on  gaining  independence.  The  new 
Constitution  of  Germany,  which  went  into  effect 
in  August  1919,  gave  universal  suffrage  to 
women.  The  fear  of  an  uprising  in  Sweden 
caust*d  the  conservative  upper  house  of  its 
Parliament,  which  long  had  blocked  the  way 
to  woman  suffrage,  to  yield  to  the  inevitable 
and  it  was  granted  in  full  in  1919.  The  i^arlia- 
ment  of  the  Netherlands,  fearing  a  revolution, 
hastened  to  enfranchise  women  as  a  conserva- 

tive and  stable  element  in  1919.  The  Belgian 
Parliament,  gathered  together  after  the  coun- 

try was  restored  to  its  people,  gave  the  munic- 
ipal and  communal  suffrage  to  women  in  1919. 

A  bill  giving  complete,  universal  suffrage  to 
women  on  the  same  terms  as  exercised  by  men 
has  passed  the  lower  house  in  the  Parliaments 
of  France  and  Italy  almost  unanimously  but 
has  not  yet  come  before  the  Senate.  The  ques- 

tion is  under  consideration  by  the  national  and 
cantonal  legislative  bodies  in  Switzerland. 
Even  in  the  Orient  it  is  seriously  discussed. 
Probably  within  a  few  years  women  will  have 
the  y<»te  in  all  countries  possessing  any  measure 
of  civilization. 
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Ida  Hl'steo  liAam. 
Biographer  of  Susan  B.  Anthony  and  amikcr 

with  Miss  Anthony,  Elisabeth  Cady  Stamttsm 
and  Matilda  Joslyn  Gage  of  the  *Hisiory  vl 
IVoman  Suffrage.* 
WOMAN'S  BENEFIT  ASSOCIATION 

OF  THE  MACCABEES.  The.    A  fratenal 
benefit  society  composed  entirely  of 
and  ofliccred  and  managed  by  women.  It 
exists  solely  for  the  benefit  of  its  membcn 
and  not  for  profit,  having  a  lodge  system  «iik 
ritualistic  work  and  a  representative  govcn- 
ment,  and  grants  life  and  disability  protccm 
upon  satisfactory  medical  examination.  It  btf 
members  in  every  part  of  the  world  and  if 
firmly  established  in  55  States.  Territories  aad 
provinces  of  this  continent  with  2JB14  fcal 

bodies  doing  bu*«iness  therein.  The  Womie'i 
Henrtit  .Association  was  formerly  knows  ii 
"The  Ladies  df  the  Maccabees  of  the  Worii' 

but  at  the  meeting  of  its  legislaove  hodf  '» 1^15  adopted  the  present  name,  as  bcinf  noit 
lepre^entativr  of  its  aims  and  ohjects^ 

Founder.  The  founder  was  Miss  Biaa  U 

W<-st,  Mbf)  is  now  Supreme  Commander  (pR9- 
dent).    At  the  (ir^anization  of  the  AssorialM* 
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Supreme  Record  Keeper,  which  office 
Ecd   until   July   1911,  when   she   became 
e  Commander.  She  personally  intro- 

%kt  Association  in  the  original  16  States 
jurisdiction,  revised  and  developed  its 

itic  work,  assisted  in  combining  the  sepa- 
tate  jurisdictions  under  one  central  gov- 
nt,  and  instituted  and  perfected  thft  sys- 
f  general  management.  The  success  of 
tier  has  been  due  primarily  to  the  efforts 
xcutive  ability  of  mis  great  leader.  Miss 
was  bom  in  Saint  Clair  County,  Mich., 
lighter  of  Alfred  T.  and  Elizabeth  Conant 
a  direct  descendant  of  Roger  Conant, 
yvemor  of  the  Massachusetts  Colony.  She 
9came  identified  in  1890  with  the  woman's 
iry  to  the  Maccabec  Order,  then  organ- 
I  Michigan,  and  in  1891  was  so  success- 
State  Organizer  that  she  was  elected 
Lieutenant-Commander  (corresponding 

•president)  for  Michigan  and  was  thereby 
ihtT  of  the  executive  committee  and  con- 
with  the  management  and  growth  of 

"anch  of  the  Association.  In  1892,  mainly 
li  her  efforts,  a  national  body  called  ̂ The 
ne  Hive  of  the  Ladies  of  the  Maccabees 
World'  was  established  with  a  view  to 

ling  under  one  central  organization  the 
te  groups  of  women  then  doing  business 
various  States  under  the  name  of  'Ladies 
Maccabees,'  and  of  carrying  the  Order 

till  other  States.  Miss  West  was  thus 
runder  and  has  been  the  real  manager 
ader  of  the  Association  since  its  incep- 
Her  unselfish  and  indefatigable  services 
Association  and  her  wonderful  qualities 
dership  have  made  it  the  greatest  fra- 
benefit  society  composed  and  ofHcered 
by  women.  Every  one  of  the  certificates 

"ce,  amounting  to  $155,404,138.26,  bears 
West's  signature,  and  she  has  with  her 
band  signed  warrants  disbursing  over 
^,000  in  benefits. 

itory. —  The  Woman's  Benefit  Associa- 
ras  established  on  1  Oct.  1892,  being  or- 
d  to  provide  a  central  government  for 
s  already  established  in  Michigan,  New 
and  Ohio  (The  Michigan  branch  how- 
never  affiliated  completely  with  the  Su- 
Body  and  continued  a  separate  organ- 

;,   thus  permittine  the  Woman's  Benefit 
ation    to   enter   Michigan    the   same    as 
w  States.    The  Order  in  Ohio  came  under 

jurisdiction  in  1898  and  that  of  New 
iii  1899).  The  first  review  in  New 

M^as  organized  at  Grand  Island,  11  March 
in  Ohio  at  Cleveland,  15  July  1892.  The 
5vicw  organized  directly  under  the  juris- 
I  of  the  National  body  was  at  Pittsburgh, 
Oct  1892. 
ring  the  first  two  years  of  the  Associa- 
existence  203  reviews  v/ere  organized  in 
tcs.  Of  these  55  were  organized  by  Miss 
;  persona]  efforts.  The  total  of  reviews 
nbcr  2,555.  The  growth  of  tfie  Order 

ca  rapid  and  steady  and  its  membership 

-own  in  27  years  to  216,290^  making  it gest  fraternal  benefit  society  m  the  world 
rted  wholly  by  women  and  for  women. 
association  is  also  one  of  the  strongest 
ally  in  the  fraternal  world,  having  re- 
on  hand  of  over  $12,000,000  carefully  in- 
in  municipal  bonds,  the  interest  alone  tjoti 

these  bonds  amounting  annually  to  more  than 

$55g.ooa Go¥ermncnt— The  government  is  purely 
representative,  every  member  in  the  Associa- 

tion having  a  share  in  its  management  through 
the  election  of  delegates  to  State  and  National 
conventions.  Tlie  National  Convention  is 
called  the  Supreme  Review  and  is  held  once  in 
four  years  for  the  purpose  of  enacting  laws, 
electing  officers  and  transacting  any  other 
necessary  business  of  the  Association.  In  the 
interim  between  meetings  of  the  Supreme  Re-- 
view  the  Association  is  managed  by  the  Su- 

preme Board  of  Trustees,  consisting  of  the 
Suprencie  Commander  (president),  Supreme 
Record-Keeper  (secretary)  and  three  other 
members  elected  by  the  Supreme  Review.  Eadi 
State  has  State  supervision  and  the  local  re- 

views are  conducted  with  a  full  set  of  officers 
and  handle  their  own  business  direct  with  the 
headquarters  of  die  Association  at  Port  Huron, 
Mich. 

The  Association  was  first  incorporated  on 
6  March  1897  and  is  an  independent  corpora- 

tion, making  its  own  laws,  transacting  its  own 
business^  collecting  rates  and  paying  benefits 
according  to  its  laws.  The  sums  collected  and 

paid  out  in  the  27  years  of  the  Order's  exist- ence amount  to  $18,500,000  and  not  one  dollar 
has  ever  been  lost  through  unwise  investment 
or  defalraition,  or  in  any  other  way,  and  re- 

ceipted bills  are  now  on  file  carefully  audited 
by  the  Board  of  Supreme  Auditors  for  every 
pennv  that  has  been  expended  Annual  reports 
of  all  business  transacted  are  made  to  State 
insurance  departments  and  the  Association  has 
since  1904  made  annual  valuation  of  its  certi- 

ficates to  determine  its  exact  condition  and  re- 
serves for  paying  promised  benefits. 

Hcadguartenk — The  Association  was  estab- 
lished ia  Port  Huron,  Mich.,  in  1892  and 

still  maintains  its  headquarters  there.  It  has 
in  the  beat  section  of  that  city  a  Home  Office 
Buildmg  which  cost  $250,000  and  which  is  one 
of  the  most  modem  and  best  equipped  office 
buildings  in  the  country.  It  is  two  stories  high, 
of  stone  and  reinforced  concrete,  and  is  fire- 

proof throughout,  with  every  provision  for 
carrying  on  Uie  immense  volume  of  the  Order's business,  for  the  comfort  of  its  office  force  of 
100  3^oqng  women  and  with  private  offices  and 
meeting  rooms  for  the  Supreme  Boards  of  the 
Association.  It  has  rooms  also  for  the  use  of 
local  reviews  in  the  ci^. 

Social  and  Welfare  Work.—  The  Woman's 
Benefit  Association,  besides  providing  death 
benefits  at  cost  for  the  protection  of  home  and 
little  ones,  gives  burial  benefits  and  benefits  for 

members  totally-  disabled.  More  than  this,  it 
provides  by  general  contribution  a  fund  from 
which  hospital  service  and  medical  care  are 
given  free  to  needy  members.  Contracts  are  m 
force  between  the  Association  and  84  hospitals 
located  in  alt  the  large  centres  of  membership 
in  wfaidi  this  free  servke  is  given.  Since  its 
establishment  in  August  1915,  5,719  suffering 
membeft  have  been  cared  for  in  this  way,  who 
would  otherwise  have  been  unable  to  secure  the 
necessary  medical  attention. 

AnxiHaiy  tb tbe  Womsm'a  Benefit  Associa- 
tion is  ̂ The  Order  of  the  Rose,*  a  society  for 

giris  up  to  16  years  of  age.  The  ritual  of  this 
Order  is  most  tpsydrii^^  and  through  its  courts, 
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a«i  tlic  local  liOflics  arr  known,  welfare  work 
for  rhildii'ii  is  !  ciii^'  or^ani/cd  throimhont  xhc 
count  ry,  undrr  the  an -pices  of  the  local  re- 

views (»f  the  Order.  It  is  planned  in  this  way 
to  ̂ ive  \ocational  traininj^  to  hundreds  of  chil- 

dren and  it  is  hoped  that  its  scope  will  in  time 
he  enlarged  to  embrace  Rencral  welfare  work 
for  children  of  those  not  tnenil>crs  of  the 

Woman's  Henefit  Association  as  well  as  for  the 
dauKhitrs  and  sisters  of  members. 

Statistics.-  On  1  Oct.  1919  there  were  216.- 
2^X)  members  of  the  Woman's  Benefit  Associa- 

tion and  2,555  reviews  in  55  States,  Territories 
and  provinces.  The  Association  had  on  that 
date  paid  out  in  benefits  a  total  of  $18,379,- 
122.27.  with  $220,8ri7J5  additional  expended  for 
free  hospital  si-r\icf.  The  reserve  fund 
amounted  U)  J^11.7S(V)(U.87,  l)earinK  interest  of 
more  tlian  $550,000  annually.  The  total  in  all 
funds  was  $1 2,^)95 ,>173.21.  The  present  executive 

ot'liccrs  are  Mis*.  IJiiia  M.  West,  Supreme  Com- 
mander, Miss  I'Vances  I).  I*a^tri(l^:e,  Supreme 

Keconl-Keeper.  both  with  olVices  at  Port  Huron, 
Mich.,  Mrs.  M.  Louise  llinrichs,  Supreme  Fi- 

nance-Keeper and  Mrs.  (irace  Mere<lith,  Miss 
Nellie  E.  I.ounshury  and  Mrs.  Nellie  C.  V. 
Hepiiert,  Supreme  Trustees.  Dr.  Ella  J.  Fi field 
i-;  Supreme  Medical  Examiner  for  the  Associa- 
tion. 

BiNA  M.  West, 
Supreme  Commander. 

WOMAN'S  CHRISTIAN  TEMPER- 
ANCE UNION,  a  reform  ori^anization  founded 

a  I  Cleveland.  Ohio,  in  1874 ;  it  was  the  outcome 

(•f  a  V. Oman's  crusade  a^rainst  the  liquor  trafHc in  the  Middle  Siates  from  1870  lo  1873.  The 

'  W.  C.  T.  I'.."  as  the  orjranizalion  is  popularly 
called,  had  regular  associations  in  ever>'  State 
and  Territory,  with  a  total  membership  of 
alHiut  5(K).0U0.  An  international  association  was 
founded  in  18S3  lar^jely  through  the  efforts  of 
Frances  E.  Willard  and  now  has  auxiliaries  in 
f»ver  AO  countries  and  provinces.  The  head- 

quarters of  the  American  a^'sociation  are  at 
Kvansion,  111.  The  white  ribbon  is  the  general 
badge  of  the  ̂ organization.  The  union  has  up- 
V  ard  of  50  distinct  departments  of  work,  pre- 

sided over  !iy  women  experts  in  various  lines. 
Its  greaie»»l  work  perhaps  was  securing  the 
pas«»age  of  laws  requiring  the  study  of  physi- 
•  •logy  and  b>giene  in  the  public  schools.  OtVicial 

(•rgans  are  the  I'nion  .Signal  and  The  Voutig 
(  rujiader.  both  of  which  are  published  at  Evans- 
lon,  III.  The  Stale  branches  publish  monthly 
papers. 
WOMAN'S  COLLEGE  OF  BALTI- 

MORE.   See  Goriiii.u  C()1.ij:gi-:. 

WOMAN'S  COLLEGE  OF  DUE  WEST. 
:i  Reformed  rre.slxterian  institution  of  higher 
i-!iuation  at  Due  West.  S.  C.  founded  in  185*^ 
1:-  faculty  numbers  14;  the  a\erav;e  annual 
attendance  of  >tudents  is  150;  the  tuition  fees 
are  $50,  the  living  expen>es.  loard.  etc.,  $135, 
the  (olid  income,  includini:  tuition  and  inciden- 

tal charges  is  $22,8S1.  The  college  colors  arc 
garni  t  and  gray.  The  library  contains  over 
3JtN)  \olunu-.s.  The  number  of  graduates  since 
nr^'ani/aiitiii  )*>  ovir   l.(XN). 

WOMAN'S  RELIEF  CORPS,  an  organ- 
ization created  in  18S3  by  the  nioihers,  wi\es, 

daughter^  and  m^Ii.  i>  of  L'nion  soldiers  of  the 
t  ivd  War  ui    bscil  <)5,  fur  the  purpose  of  aid- 

ing and  assisting  the  Cirand  Army  of  the  Kr- 
I  ublic,  and  to  ''perpetuate  the  memory  of  their 
lieroic  dead."  to  •'extend  needful  aid  to  the 
widows  and  orphans/  to  "cherish  and  emnhtr 
the  deeds  of  our  army  nurses.*  There  are  at 
present  aliout  3,000  corps  (local  divisions)  an>l 
150.000  members.  Over  $2,000XNX)  have  been  tx- 

pende'd  in  relief  by  the  organisation. 
WOMB,    The,    AND    ITS    DISEASES. 

The  womb  or  uterus  is  one  of  the  gcncratiu 
organs  of  the  female.  In  its  cavity  the  im- 

pregnated ovum  is  received,  retained  and  sup- 
ported during  the  development  of  the  t^ztos. 

and  from  this  cavity  the  child  is  expelled  at  the 
time  of  parturition.  In  the  virgin,  the  wunt* 
is  pear-shaped,  flattened  from  Inrfore  backward, 
and  is  about  three  inches  in  length.  It  is  di- 
\ided  into  body  and  neck.  The  fundui  or 
upper  extremity  of  the  body  is  broad  and  coo- 
vex,  and  is  directed  forward.  From  thii  por- 

tion the  body  gradually  narrows  to  the 
neck,  the  lower  rounded  and  constricted  portion 
of  the  womb,  which  is  directed  downward  and 
backward  in  the  line  of  the  axis  of  the  inlet 

of  the  pelvis  and  around  its  circumference  is 
attached  to  the  upper  end  of  the  va^fina. 

The  womb  is  situated  in  the  cavity  of  ilir 

pelvis,  lK:twcen  ilie  bladder  and  the'  rectum, and  is  retained  in  position  by  ligaments,  which 
in  a  normal  condition  of  the  parts  also  allow 
free  movements  of  the  womb  durin^^  respira- 

tion, inuscular  exercise  and  change  oi  posture 
The  ligaments  are  the  two  lateral  or  broad 
ligaments  which  pass  from  the  sides  of  tlie 
womb  to  the  lateral  walls  of  the  pchi^;  the 
two  round  ligaments  which  are  attached  at  the 
upper  angles  of  the  womb,  one  on  each  side, 
and  pass  out  through  the  internal  ahdomiiul 

rings  to  end  in  the  labiar  majora;  the  t«-o 
anterior  ligaments  or  folds  of  peritonztmi  1«- 
tween  the  neck  of  the  womb  and  the  bladder; 
and  the  two  posterior  ligaments  or  folds  be- 

tween the  womb  and  the  rectum.  The  wonb  ii 
a  muscular  organ,  consisting  of  tmndles  of 
unstriped  muscular  fibres,  arranged  in  \ay€t% 
intermixed  with  areolar  tissue,  blood- \nessck 

l>-mphatics,  and  nerves.  A  serous  coat  deri\cd 
from  the  peritonaeum  covers  the  posterior  sar- 
face  of  the  body  of  the  womb  and  the  upper 
three- fourths  of  its  anterior  surface.  The  cav- 

ity of  the  womb  is  triangular  and  flattened  iron 
before  backward,  its  base  lieing  toward  the 
fundus,  and  is  lined  with  mucous  mcmbnae. 
having  ciliated  epithelium  at  its  upper  ponioH. 
This  mucous  coat  contains  the  uterine  glandic 
and  is  continuous  with  the  mucous  mcmbiaif 

lining  the  vagina,  and  connects  viith  the  pen* 
tonarum  through  the  orifices  of  the  Fallopiia 
tulies  or  oviducts,  one  orifice  at  each  superior 
angle  of  the  uterine  cavity.  The  two  Fallopuc 

tubes  (q.v.)  are  appendages  of  the  uterus  at- 
tached to  its  superior  angles  and  convcr  the 

ova  from  the  o\aries  (attached  to  the  niwA 
ligaments)  to  the  cavity  of  the  woaiK  At  ihr 
inferior  anvrle  of  this  cavity  is  a  saaU  «■- 
stricted  opening,  the  internal  orifice,  which  lodi 
into  the  cavitv  of  the  cervix.  At  the  mfiati 
extremity  of  the  uterus  is  a  transverse  apcrnffc- 
the  o»i  uteri  or  external  orifice. 

The  womb  is  subject  to  cancerous,  Sbntd 
fibrous  and  cystic  tumors  and  polypi,  lo  v* 
llammatory  affections  of  the  mucous  Uinig  sod 
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enchyma,  such  as  endometritis  and  me- 
>f  the  neck  or  body  of  the  uterus;  to 
ion  of  the  os  and  cervix  uteri,  and  to 
sment  (prolapsus  or  falling  of  the 
,  versions  and  flexions.  The  causes  of 
iritis  are  direct  injuries  (as  from  pes- 
chemicai    irritants,    etc.),    inflammation 
vagina,  interference  with  the  men- 

floW;  etc;  of  metritis,  mechanical  and 
njunes,  sudden  suppression  of  the  men- 
flow,  endometritis  and  morbid  growths, 
ion  is  usually  a  complication  of  endo- 
>.  Among  the  causes  are  uterine  dis- 
;nts  causing  friction  against  the  cervix, 
)f  sexual  intercourse,  vaginal  or  uterine 
hoea,  the  use  of  pessaries,  and  injuries 
Lirition.  Displacements  of  the  uterus  arc 
:ommon  and  among  their  causes  are: 
crease  in  weight  of  the  uterus  from 
lation  or  congestion,  tumors,  pregnancy, 
stained  in  the  cavity,  etc.;  (2)  weaken- 
the  uterine  supports  from  rupture  of 

rinaeum,  loss  of  tone  of  vaginal  walls, 
>f  uterine  ligaments  and  degeneration  of 
tissue;  (3)  influences  pressing  the 

out  of  place,  such  as  tight  clothing  at 
ist,  the  weight  of  hcsLvy  clothing  on  the 
:n,  muscular  efforts,  such  as  lifting  and 
ig,  abdominal  tumors,  distended  bladder, 
i! 
i)  traction  on  the  uterus,  from  deposits 
ph  in  pelvic  areolar  tissue,  cicatrices  in 
walls,  shortening  of  uterine  ligaments, 

lexions  of  the  uterus  are  bendings  of 
ard,  backward,  or  to  either  side,  known 
jversion,  retroversion,  etc.  A  prolapsus 
illing  or  descent  of  the  uterus  into  the 
:avity,  or  the  prolapsed  organ  may  pro- 
rom  the  body  at  the  vulvar  orifice.  The 
>rm  is  known  as  incomplete  prolapsus, 
ter  as  complete  prolapsus.  The  symp- 
ii  uterine  diseases  include  leucorrhcea, 
I  the  small  of  the  back,  dragging  sen- 
.  a  feeling  of  weight  and  heaviness,  in- 
tice  with  the  functions  of  the  bladder 
ctum,  dyspepsia  and  despondency.  See 
>logy;  Menstruation;  Obstetrics; 
;  and  consult  Kelly  and  Noble,  ̂ Gyne- 
and  Abdominal  Surgery^    (Philadelphia 

1MB  AT,  a  burrowing  marsupial  of  the 
ler  family  and  genus  Fhascolomys,  na- 
f  Australia  and  Tasmania.  The  species 
)mmonly  known  {F.  x\,'ombat)  is  two  to 
eet  long,  with  a  very  short  tail,  clumsy 
stout    Hmbs,    blunt    muzzle    and    rough 
variable  tint.  In  their  general  form 

ions  the  woml)ats  resemble  small  bears, 
a  similar  shuffling  plantigrade  walk; 

;y    are    even    shorter    in    the    legs    and 
in  the  back  than  those  animals.  The 

n    resembles    that    of    rodents.      They 
the   ground  and   in   burrows  or  holes 
rocks,  feeding  on  roots,  grass  and 

egetal)Ie  substances.  They  sleep  in  the 
king  their  food  at  night,  and  are  usually 
1  their  habits,  though  their  large  chisel- 
isors  enable  them  to  bite  strongly  if 
d.  Wombats  exhibit  small  intelligence, 
gentle,  and  capable  of  domestication  to 
td  extent.  They  are  hunted  for  their 
hich  is  highly  esteemed,  and  is  said  to 
;   pork.     Several    species   exist,   besides 

the  one  above  mentioned.  P.  ursinus  is  brown- 
ish gray,  like  the  third  species,  the  hairy-nosed 

wombat  (F.  latifrons),  which  differs  from  the 
other  two  in  having  smooth  silky  fur,  a  hairy 
muzzle,  and  large  pointed  ears.  It  inhabits 
southern  Australia.  The  largest  living  wom- 

bat (F.  platyrhinus)  is  about  three  feet  long, 
but  remains  of  a  large  extinct  genus  {Fhas^ 
colonus)t  which  must  have  been  nearly  as  large 
as  a  tapir,  have  been  found  in  Queensland. 
Consult  authorities  mentioned  under  Marsu- 
pials. 

WOMBWELL,  woom'w^l.  England,  a  town in  the  West  Riding  of  Yorkshire,  about  five 
miles  southeast  of  Barnsley,  with  extensive 
coal  mines  in  the  neighborhood.    Pop.  17,536. 

WOMEN,  Education  of.  See  Education 
OF  Women. 

WOMEN,  Legal  Rights  of.     During  the 
earliest  times  of  which  we  have  records,  the 
legal  rights  of  women  were  narrowly  circum- 

scribed.   By  the  Mosaic  law  the  rights  of  the 
wife  were  quite  subordinate  to   those  of   the 
husband,  and  daughters  could  inherit  only  where 
there  were  no  sons.     Under  early  Roman  law 
(3d  centur]^  b.c.  and  later),  the  husband  could 
condemn  his  wife   to  death   for  adultery  and 
without    public    trial.      Owing    to    abuses    the 
law  later  took  jaLWSiy  the  power  of  the  husband 
to   condemn  his  wife   to  death,   but  provided 
that  the  father  might  put  to  death  a  daughter 
taken  in  adultery,  with  the  important  proviso 
that  her  paramour  be  killed  at  the  same  time. 
Usually  a  daughter  could  be  forced  into  mar- 

riage  by   the   father,   while   he   had   no   such 
power  over  a  son.    However,  with  the  rise  of 
Christianity  the  rigor  of  the  law  in  relation 
to  women  was  greatly  abated,  and  in  certain 
particulars  they  were  shown  more  leniency  than 
meiL     For  instance,  ignorance  of  the  law  if 
the  offense  did  not  involve  good  morals  w^as 
accepted  as  a  valid  defense  for  women  because 
of  the  weakness  of  the  sex.    Further,  a  wife 
could  not  be  convicted  in  a  criminal  action  for 
theft  from  her  husband  —  a  provision   which 
persists  in  a  slightly  modified  form  in  the  law 
of  the  United  States  and  other  countries  to  the 
present  day.    The  power  of  initiative  in  divorce 
—  previously  held  by  the  husband  only  —  be- 

came the  privilege  also  of  the  wife  and  she  was 
empowered  to  send  her  husband  a  divorce  when- 

ever the  circumstances  warranted  such  action. 
Women,  whether  married,  unmarried,  or  wid- 

owed, could  legally  dispose  of  property  by  will 
the  same  as  men,  and  daughters  were  allowed  to 
inherit  equally  with  sons.     In  ancient  Greece, 
the  legal  rights  of  women  were  subordinate  to 
the  men  as  m  the  early  Roman  law.    The  Ger- 

manic and  other  laws  of  this  period  were  in 
many  particulars  equally  severe.    From  an  early 
date  in  England  unmarried  women  could  legally 
make  a  contract  or  a  will,  could  sue  or  be  suecT, 
and  needed  no  guardian  as  in  Roman  law.    For- 

merly in  England  criminal  laws  against  women 
were  very  severe  and  rigorously  enforced,  death 
being  the  penalty  for  bigamy  and  manslaughter 
and  even   for  larceny.     One  anomaly  of   the 
English  law  to-day  working  to  the  prejudice  of 
women  is  that  which  provides  ihat  a  husband  may 
obtain   a  divorce  on   proving  infideHty  on  the 
part  of  his  wife,  but  which  denies  her  a  divorce 
on   proving   his   infidelity   unless   she    further 
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{irovcs  hJN  commission  of  one  of  certain  other 
etuimeralcd  >erifms  offenses.  MiUl  chastisement 
of  a  wife  hy  a  husband,  however,  once  sanc- 

tioned liy  law.  is  now  prohit)itcd.  In  1885  by 
the  Criminal  Law  Amendment  Act,  the  a}?c  of 
consent  of  females  in  Kni^land  was  raised  to  1(>, 
thus  eliminating  an  aluise  of  long  standing.  The 

right  of  primoKeniture.  now  almost  totally  sup|cr* 
seded  on  the  (..'ontincnt,  in  the  Ktiglish-spcaking British  C3olf)nie>,  and  in  the  United  States,  still 
l>crsists  in  thr  law  of  the  United  Kingdom  and 
work>  hardship  to  female  heirs.  The  law  of 
Scotland  is  in  most  respects  similar  to  that  of 
Kngland.  fmt  testamentary  capacity  is  given  to 
females  by  Scotch  law  at  a  much  earlier  age 
than  bv  Knglish  law.  In  many  of  the  Eastern 
ct»untrics  even  tt>-<lay  the  law  has  made  very  few 
advances  from  olden  times,  and  women  are  al- 

most univer>ally  treated  as  the  inferior  of  men, 
with  only  slight  indications  of  any  amelioration 
of  this  (Icplorablc  condition. 

In  the  earlv  history  of  the  United  States 
Witmen  sulTered  from  the  rigor  of  the  law.  As 
late  as  toward  the  close  of  the  17th  century 
women  were  refused  any  rights  to  an  education, 
were  punished  for  speaking  in  public,  and  oc- 

casionally old  women  were  l)urned  as  witches. 
It  was  not  until  a  century  later  that  women 

were  given  the  right  to  a  few  months*  education 
a  year  in  primary  schools,  and  not  until  1819 
did  the  government  give  any  systematic  tinancial 
aid  toward  the  education  of  women.  Statutory 
modifications  of  the  severities  of  the  common 
law  with  regard  to  married  women  began  in  the 
United  States  in  1848,  New  York  taking  the 
initiative.  The  other  States  followed  rapidly, 
and  within  a  comparatively  short  time  most  of 
the  legal  disabilities  of  married  women  were 

swept  away.  ( See  Curtesy  ;  1  >  )Wkk  ;  1 1  l'SBA  nd ANi»  Wifk).  Under  the  Constitution  of  the 
United  States  or  at  the  common  law  women 
have  no  legal  right  to  practise  law.  By  statute, 
however,  they  may  now  do  so  in  the  Supreme 
Court  of  the  United  States,  and  also  in  the 
highest  courts  of  nearly  all  the  States.  It  has 
!uen  held  in  a  numlter  of  State  courts,  in  the 
absence  of  statutory  or  constitutional  provisions 
to  ihc  contrary,  that  women  may  practise  law 
in  the  entire  absence  of  statutes  authorizing  it. 
Other  decisions,  however,  hold  to  the  contrary. 
By  statute  some  States  provide  that  no  persons 
shall  be  precluded  fntm  practising  any  profes- 

sion or  employment  (except  military)  by  reason 
of  sex;  others  by  legislation  or  hy  constitutional 
restriction  provide  that  women  shall  not  be 
permitted  to  work  in  certain  industries,  as  coal 
mining,  a  regulation  manifestly  for  their  own 
protection.  By  statute  in  a  number  of  States,  a 
married  woman  may  act  as  n  guardian,  adminis- 

tratrix, or  executrix.  Up  to  1*>15  a  large  ma- 
jority of  the  States  rrirulated  by  law  the  hours 

which  women  were  p<Tmitted  to  labor  in  most 
industries,  usuallv  8  to  10  hour**  a  day,  with 
restrictions  on  nicht  work.  Minimimi  wage 
laws  for  women  have  been  passed  in  a  number 
of  States,  and  these  have  been  held  constitu- 

tional by  the  STipreme  Court.  (See  L.-xdor 
I.n.i«i.A7ioN>  During  the  early  history-  of  the 
United  Stat«'s  the  aire  of  consent  of  females  was 
nearly  everywhere  deploni!»ly  low.  but  Icirisla- 
tion  has  raised  this  age  so  that  in  many  States  it 
is  now  n*M'>)  18  years  with  a  general  average 
of  a!i«»ut  b»  In  tin-  fa<e  of  wills  of  personal 
property,  testamentary  capacity  in  the  various 

States  is  often  fixed  at  a  lower  age  for  females 
than  for  males.  Kor  example,  in  New  York 
Slate  the  age  for  females  is  16  ytars  while  ii 
is  18  for  males.  (Sec  Tkstamcnt).  In  WIl 

the  first  widows'  pension  law  was  passed  (Mis- 
souri) and  within  eight  years  more  than  half  oi 

the  remaining  States  had  adopted  this  furm  oi 
remedial  legii»lation.  (See  Tlnsions).  In  a 
numlicr  of  States  to-day  statutes  expres»ly  ex- 

empt women  from  arrest  in  all  civil  artioa« 
The  rigor  of  the  early  criminal  law  in  the  Uniicti 
States  in  its  treatment  of  women  has  aliiio>i 
entirely  disappeared.  The  tendency  is  decidedlt 
toward  leniency.  With  the  recent  extension  oi 
the  franchise  to  women,  the  favorable  indict 
li(ms  for  even  wider  extension  sck>ii,  and  thr 
corresponding  increase  in  their  political  puKcr. 
together  with  the  growing  numlicr  of  womcr. 

legislators,  it  is  safe  to  predict  thai  womrn  %\\'. 
add  considerably  in  the  near  future  to  the  IcpJ 
advantages  they  have  already  secured  5cc 
Woman  Suffrage. 

Edwaro  F.  Dono\'an. 
WOMEN,    Medical    Education    of.    Set 

Medical  Eui^cation  in  the  United  Statu. 

WOMEN  IN  INDUSTRY.  Through  ali 
the  variations  and  complexities  of  modem  in- 

dustry there  runs  the  simple  motive  of  pnmi- 
tive  human  activity,  viz.,  the  need  t>f  t'xKL 
clothing,  housing  and  ethical  exprcssinn.  Ir. 
such  activity  women  have  always  had  a  pan. 
though  that  part  has  varied  with  countries  ani 
with  centuries. 

In  the  United  States,  before  the  developmefli 
of  modern  industry,  women  were  concerned 
chiefly  with  the  preparation  of  food  and  clotb- 
ing.  Women  practically  mon(»polized  the  spin- 

ning of  cotton  and  woolen  y-arns.  the  mabnf 
of  hosiery,  the  manufacture  of  women's  cloth- ing; they  made  all  the  bread  and  pastries,  and 

were  the  nation's  canners.  With  men,  woncv 
shared  the  weaving  of  cotton  before  the  de- 

velopment of  modern  industry,  the  manufactore 

of  men's  clothing  and  the  slaughtering  and curing  of  meats. 

During  this  period  in  America's  history  aci were  the  chief  makers  of  boots  and  shoes  mi 
the  principal  weavers  of  wool.  They  weic  a^ 
mnst  exclusively  concerned  with  the  mamifa^ 
turc  of  flour  and  grist-mill  products,  wood  and 
wo<id  products,  clay,  glass  and  stone 
fact u res.  and  in  the  production  of  fuels. 

There  arc  no  statistics  showing  the 
number  of  men  and  women  that  were  enfifed 
in  the  home  occupations,  but  the  compilatio0 
made  by  such  men  as  Alexander  HamStflil 

Tench  Coxe  and  by  other  early  American  his- 
torians, together  with  many  State  docnoMaC^ 

afford  ample  evidence  that  although  there 
some  interesting  exceptions,  broadly  sfKahn 
the  work  of  providing  food,  clothing  and  hoa 
ing  was  divided  in  the  manner  described  b^ 
tween  men  and  women  before  the  dmlufMaar 

of  modern  factory*  s>'stem. .Although  the  industrial  eras,  referred  lo  » 
^'before'*  and  •after*  the  developmcM  •* 
modern  industry,  are  not  abruptly  duittrili 
but  merge  almost  imperceptibly  one  into  Ac 
(ither.  there  is  no  difliculty  in  deteimiaiaa  Ar 
periods  if  a  transition  zone  of  strfKcicnt  widA 
is  marked  ofT  between  the  old  and  new  oricn 
in  c*ach  indiistrv  or  irroup  of  indmtrieft.  ¥m 
example,   the   fir^t   stocking  mills  of  my  Wt' 
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were  established  in  the  United  States 
20.  Before  this  time,  and  for  a  goodly 
^rward,  hosiery  was  a  household  manu- 
in  the  hands  of  women.  They  held 
n  in  spite  of  the  factory  until  the  ap- 
of  power  to  the  looms  in  1832.  This 

r  inventions  put  wings  to  the  factory 
Forty  years  after  the  introduction  of 

er  loom,  stockings  were  practically  a 
product,  and  women,  who  monopolized 
c  when  it  was  a  home  industry,  consti- 
out  55  per  cent  ot  the  employees  in  the 
mills  of  1870.  The  transition  period 
bout  40  years,  but  there  is  no  question 
lut  the  complete  monopolization  of  the 

the  mills,  factories  and  mechanical  establish- 
ments, and  the  immense  field  of  employment 

dependent  upon  these  industries,  viz.,  the  whole- 
sale and  retail  stores  and  other  distributing 

agencies  and  offices.  Twelve  million  women, 
however,  are  the  approximate  total  number  oi 
women  earning  their  own  living  in  part  or  in 
whole,  usually  by  wage-payments  or  profits 
from  independent  business  or  services.  They 
include  domestic  servants  and  women  who  go 
from  house  to  house  to  sew,  to  wash,  to  clean ; 
they  include  teachers  and  actresses,  doctors  and 
nurses  and  lawyers  and  women  in  independent 
business.  They  include  women  worldng  their 
own  farms  and  women  helping  on  their  own  or 

Table  I. 

ISDN  OF  Number  and  Per  Cent  of  Increase  Over  1870  of  Bread- Winning  Women, 
H  Total  Female  Population  10  Years  of  Age  and  Over,  and  Comparison  of  Their 
REASE  in  Industries,  Professions  and  Other  Occupations  in  Specified  Decennial 
AS. 

Female 
population 

Increase  of  bread-winning  women  in: 
oreau-wiii  uuiK 

women Manufactures, 
mechanical  and 
mining  pursuits 

Stores  and  offices Professions 
Domestic  and 

personal  persuits. 

agriculture 

Number 

Per 
cent 

in- 
crease 
over 
1870 

Ntmiber 

Per 
cent 

in- 

crease 
over 
1870 

Number 

Per cent 

in- 

crease over 

1870 

Number 

Per 
cent 

in- 

crease 
over 
1870 

Number 

Per cent 

in- 

crease over 

1870 

Number 

Pter 

cent 

in- 

crease 
over 
1870 

3.970.079 
B. 025. 627 
3.060.900 
8.246.384 
4,552.712 

"29.6 

65.1 
102.2 
147.3 

1.836.288 
2,647.157 
4.005.532 
5.319.397 
8.075.772 

•  ••••• 
44.2 

118.1 
189.7 
339.8 

354.021 
631.034 

1.027,928 
1.312.668 
1.767.131 

"78!3 

189.0 270.8 399.1 

20.383 
63.058 

228,421 
503.347 

1.202.352 

* '209.4 

1020.6 2369.4 5798.8 

92.054 
177.255 
311.687 430.597 
754.890 

"wis 

238.6 
367.7 
720.0 

1.369.830 
1.775,810 
2.438,248 
3.072,785 
4,351.399 

'*29.7 

77.9 

124.4 
217.6 

indtxstrial  classifications  adopted  by  the  census  vary  widely  in  the  successive  decennial  years.  For  the  purpose 
son,  however,  the  1900  census  of  occupations  made  the  necessarir  xeanmngement  for  the  three  previous  decomial 
these  have  been  used  in  the  accompansring  table.  The  classifications  for  1910  used  in  the  table  are  those  adopted 
10  census.  In  some  minor  occupations  the  figures  did  not  permit  ci  the  necessary  rearrangement.  If  they  had, 
be  trend  shown  in  the  table  wotild  have  been  accentuated. 
mlkry  of  adoptintg  the  1900  census  classifioation  wherever  the  figurss  would  permit,  two  exceptions  were  made,  the 
rtant  being  that  of  trained  nurses  who  were  classed  with  "  Domestic  and  Personal  Service  "  in  1900  and  with  "  Pro* 
in  1910.  The  figures  would  permit  the  transfer  of  the  76,000  trained  nurses  bade  to  the  domestic  and  personal 
umn  and  the  5.000  women  photographers  to  the  group  of  manufacturing  industries.  Such  a  change  would  reduce 
representing  women  in  professions  from  9.1  per  cent  of  all  bread- winning  women,  as  shown  on  the  table,  to  approz- 
l  per  cent.  But  this  reduction  would  be  at  least  partially  ofiset  by  the  changes  referred  to  which  could  not  be  made 
would  have  increased  the  per  cent  in  the  professional  group.  Trained  nurses  were  left  among  the  professions  because 
dng  requirements  have,  during  the  last  20  years,  raised  the  whole  occupation  from  the  level  of  domestic  and  personal 
that  of  a  profession.  This  was  true,  perhaps,  in  large  measure  in  1900,  out  the  census  of  that  year  specified  nurses, 

id  untrained  "  without  ̂ ving  the  figures  separately.  Since  trained  nursing  has  become  a  recognized  profession,  the women  reported  therem  were  left  m  the  professional  group.  The  claim  of  the  photographers  may  not  be  quite  so 
iy  certainly  seem,  however,  to  belong  more  properly  among  professions  in  view  of  the  artistic  requirements  of  modem 
hy.  than  among  the  group  of  women  in  manufacturing  industries,  where  they  were  in  the  1900  census.  The  number 
photographers  involved,  however,  would  change  the  percentages  but  a  small  fraction  of  one  per  cent.  Therefore, 
uassification  of  trained  nurses  and  photographers,  as  belonging  to  the  professional  group,  was  accepted,  though 
ig  them  to  the  1900  classifications  would  not  materially  affect  the  trend  shown  by  the  table. 

:ture  by  the  factories,  nor  about  its 
home  industry  and  in  the  hands  of  the 
at  least  before  1820. 
World  War  effected  at  least  a  tem- 
revival  of  home  knitting.  The  relative 
ice  of  the  home  product,  however,  was 
lificant  even  in  war  time,  as  it  is  not 
:  that  the  home  knitter  will  become  a 
peace   time  competitor  of   the  factory 

re  discussing  in  detail  the  entrance  of 
into  industry,  it  is  necessary  to  clear 
ly  misconception  which  mav  cloud  the 
of  the  term  "women  in  industry®  as 

•e.  It  is  not  uncommon  to  hear  about 
:lve  million  women  in  industry.®  This 
rmy  of  women  workers  is  commonly^ 
3neously,   supposed  to  have  ̂ invaded* 

others'  farms  without  wages  or  payment  in 
kind.  Such  women  are  not  usually  thought  of 
as  fwomen  in  industry*  and  many  of  them  are 
obviously  not  properly  described  by  the  term. 

Just  what  proportion  the  women  in  stores, 
mills  and  factories  —  or  the  women  usually  in 
mind  when  the  term  "women  in  industry*  is 
used  —  arc  of  the  whole  number  of  bread- 
winning  women  is  best  shown  by  the  circle  on 
the  following  page,  whidi  has  been  divided  to 
illustrate  the  relative  proportion  of  "women  in 
industry*  and  other  •bread-winning  women® 
according  to  the  occupation  census  of  1910. 

This  circle  throws  into  bold  relief  the  fact 
that  of  the  millions  of  women  who  are  earning 
their  own  bread,  scarcely  37  per  cent  are  earn- 

ing it  in  stores,  .  mills,  factories  and  other 
mechanical  establishments  or  in  offices.    These 
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xNomcn  have  "invaded*  the  ̂ rcat  domain  of 
modern  in<hisiry.  The  other  63  l>er  ci*nt  are 
earning?  their  livinf?  in  the  professions,  in  agri- 

culture, and  in  domestic  service,  or  they  arc 
winning  their  hread  as  waitresses,  hoarding 
and  lodRin^-hou'^e  keepers,  nurse  maids,  etc. 

While  bread-winners  in  all  pursuits  as  com- 
pared with  the  total  female  population  10 

years  of  age  and  over  have  been  steadily  in- 
creasing during  the  last  half  century,  the  rate 

of  increase  in  the  proportion  of  women  entering 
factories,  mills  and  stores  since  1870  is  much 
greater  than  the  rate  of  increase  in  the  pro- 
pctrtion  of  women  entering  all  bread-winning 
pursuits.    This  is  clearly  teen  in  Table  I. 

Women  in  Manufacturing  and  Mechanical 
Industries. —  Mechanical  invention,  the  de- 

velopment of  the  factory  system,  the  conse- 
quent decline  of  production  and  increase  of 

unemployment  in  the  home,  forced  many  needy 
women  into  factory  and  mill  environment.  The 
skill  acquired  in  the  home  industries  exerted  a 
controlling  influence  on  the  choice  of  industries 
into  which  women  went  for  a  livelihood.  In- 

deed, this  early  influence  is  apparent  even  at 
present.  The  largest  numljer  of  women  em- 

ployed in  factories  in  1914  were  making  per- 
sonal apparel;  a  slightly  lesser  number  were 

spinninsT  ̂ ^am  and  weaving  it  into  cloth.  A!- 
m<»st  2nn.rtno  were  preparing  food  products  for 
our  rnnsiimpiion. 

Tabic  II  showing  the  largest  women-employ- 
ing industries  in  the  United  States,  therefore, 

gains  in  instructive  interest  when  the  indus- 
trie*»  represented  therein  are  compared  with 
the  division  of  work  as  descrit>rd  at  the  begin- 

ning of  the  article  between  men  and  women 
lirfnre  the  development  of  the  modem  factory 
hvxtcin. 

Such  a  cr^mparison  brings  out  clearly  the 
f :ti  t  iltat  women  ^invaded"  principally  the  mills 
and  t;irtiiries  producing  commodities  which 
were  tnuc  woman's  chief,  if  not  cxcIumvc.  con- 
i*eTii.  when  such  eummodities  were  of  household 
origin. 

Women  in  Mercantile  and  Clerical  Pur- 
suits. The  r^iie  t.f  inorea^ie  in  the  number  of 

Mom<n  L'oiML'  into  nu-nantile  and  clerical  pur- 
suits and  priifcNxidiis  since  1870  outstrips  not 

only  the  rate  of  increase  in  the  numbers  cf  all 
bread- winning  women,  but  exceeds  the  rate  at 
which  the  total  female  poQulation  over  10  ytmn 

Tabl£  II. 

Per  Ckkt  which  Six  iNDUSTmiAL  Gboups  £h- 
i*Li)Y  OF  THE  Total  1,539,190  Womdc  Eh- 
PLOYED    IN    ALL    MaNUFACTURIHG    IWPUtlMU 
IN  THE  United  States  in  1914. 

Number     9mA.  ef 
iNDuiTUAL  CBOur  cnptortd       told 

Teitilei  (induding  cotton,  linen,  alk. 
felt,  wontwl  and  wnolcngoodi)...  J0S.12S  Iff 

Penunal  apparel  (including  men's  and women s  clothing,  hau.  millinery,  __ 
shirts,  oonets  and  buttons)           lS6.9tV        2J  2 

Hosiery  and  knit  grxxls  (includmg  cua- 
pendera  and  elastic  woven  gocxis) . .  IIJ.WS  7.1 

Hand  and  foot  wear  (Including  leather 
and  rubber  lx>ota  and  shoea,  cut 
stock  and  findings,  leather  gbvca 
and  mittens)       a7.72t  S.7 

Tnhaccn  manufactures    W.24I  S  4 
Pood  producu           IW.aiT        12  9 

Toul       I.ISP.aia        7S  • 

This  75.4  per  cent  iadndss  63  of  tha  MS  diilili—  iMe 
which  the  census  tA  mamrfactursa  of  1914  has  HpanMd  s2 
industries.  The  remaining  24.6  per  cent  of  irmhb  an 
employed  in  the  other  279  mdustries. 

of  age  has  increased.  Thii  ii  thown  Iqf  the 
tat>le  on  page  459. 

The  women  in  mercantile  and  clerical  pv- 
suits  are  concentrated,  as  might  be  expMlcd,  in 
a  very  few  occupations.  The  five  occivatioBS 
of  saleswoman,  stenographer  and  typewriter. 
bookkeeper  and  accountant,  clerk  and  tdcfhoK 
and  telegraph  operator  claim  neariy  90  Mr  cm 
of  all  women  engaged  in  mercantile  ana  dcricil 
pursuits  according  to  the  occu]iatioa  ocoMi  ef 
1910. 

Table  III  illustrates  the  pressare  wlriA  the 
stream    of    women    entering    mercantile 
clerical  pursuits  put  upon  the  five 
groups  named. 

Women  in  ProCeiaionaw—  Until  aiiortl^  be- 
fore the  war  school  teachers  in  pofalie  mi 

private  institutions  constituted  an  overwhdani 
majority  of  the  "Women  in  Professions^*  Ei 
in  1910  the  teaching  profession  furatdied 
500»000  of  the  total  number  of  the  appro] 
750,000  reported  in  the  occupation 
1910.  Beginning  in  the  latter  part  off  ike  ■■ 
centur>',  however,  the  number  of  wonca  is 
other  professions  began  to  increase  with  gmi 
rapidity.  While  there  were  fewer  than  ISOO 
women  physicians  and  surgeons  in  this  OMBliy 
in  18S0.  there  were  nearly  14.000  in  !9Nr 
The  same  contrast  is  afforded  by  the 
of  "litcrar>'  and  scientific  persons.*  The 
census  of  occupations  shows  but  579 
a.ssaycrs  and  metallurgists,  bat  there  are 
evidences  that  these  and  many  other 
occupations  were  attracting  large  niuahait  ef 
women  even  before  the  war. 

The  profession  of  law  is  drawing 
of  women,  not  all  of  them  eiwaging  is 
practice  by  any  means,  lilany  are 
ciiiirscs  in  law  and  securing  adniasioa  10  Ar 
bar  in  nrclcr  to  qualify  for  positiooa  fal  hpi 
deparimcius  of  large  corporations^  cMc  aii 
educational  organizations  and  instil 
iri.-f|tii-ntly  in  various  departments  off  the 
and  I'Vderal  governments. 

•('onsult   United  Sutas    IflO  cHMi   off 

pS0e  54. 



in  a»a«tlii(  ■  Tntlcal  mlUldi  nuckbc  in  thenllwar  m 

2  Womea  esficed  al  (uo  oukioi  ia  Dsitid  SutM  Bnoul 

dcputmBnl  ef  1  bic  electric  loconotiT*  ttttarj  at 
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Service'*  is  rapidly  reachim?  the  level 
[ardized  profession,  with  aefinitc  rc- 
.,  though  as  yet  it  has  not  legislative 
s  have  the  professions  of  law,  teach- 
nedicine,  including  trained  nursing.* evidences  that  social  service  and 
:tivitics  are  making  heavy  inroads  on 
g  profession  and  h9lding  out  alluring 
to  women  in  the  better  grades  of 
sitions. 
regoing  discussion  and  Table  III  state 
:e  the  facts  concerning  the  entrance  of 
:o  industry  and  the  professions,  and 
le  light  on  the  causes  of  the  con- 
of  women  in  industries  of  a  certain 
aracter. 
ces  Determining  the  Direction  of 
ito  Industry. — Allhough  the  annihila- 

Second. —  This  fluctuation  in  the  numbers 
of  women  in  various  industries  will  in  all  prob- 

ability continue  because  there  will  continue  to 
be  changes  in  the  character  of  mechanical  equip- 

ment. Nevertheless,  the  fact  that  preference 
is  given  to  inventions  which  make  it  possible 
to  employ  cheap  labor  with  profit  will  tend 
to  keep  women  in  demand  in  manufacturing 
and  mechancial  pursuits. 

Third. —  Unslolled  male  labor  from  foreign 
countries,  physically  more  able  to  operate  heavy 
running  machines,  offered  before  the  World 
War  effective  competition  to  female  labor  in 
a  number  of  industries  once  dominated  by 
women. 

Fourth. —  The  possibilities  of  mechanical  in- 
vention as  affecting  human  labor  are  more 

limited  in  the  trade  and  transportation  group 

Table  III. 

UMBER  AND  PeR  CeNT  OF  WOMEN  IN    FiVE  LEADING  OCCUPATIONS  IN  TrADE  AND 
Transportation,  (a) 

occupations  represent  89  per  cent  of  all  female  employees  and  37.5  per  cent  of  the  total  number  of  employees 
le  100  occupations  listed  separately  under  "  Trade  and  Transportation  "  in  the  1910  census  of  occupations. 92-94). 

(Figures  taken  from  1900  occupation  census  and  1910  oooapation  census 

). 

• 

Bookkeepers 
and 

accountants 
Clerks Saleswomen Stenographers and 

typewriters 

Telephone  and telegraph 

oi^erators 

Number 
women 

Per 

cent* 

Number 
women 

Per 

cent* 

Number 
women 

Per 

cent* 

Number 
women 

Per 

cent* 

Number 
women 

Per 

cent* 

(b)  293 (b)  2.365 
27,772 
74.153 

(c)  187, 155 

.9 

4.0 
17.4 
28.6 
38.5 

39 
192 

64.219 
84.982 
122.665 

.2 .7 
11.5 
14.1 
17.0 

(d)  8,969 
(d)  31,466 58.451 

149.230 
369.309 

3.8 
8.2 22.1 

23.3 28.2 
(f)7 

*2i;276 

86.118 
263,315 

4.6 •  •  •  • 

63.7 75.7 

83.1 

(e)(f)355 1.275 8.474 
22,556 
96,481 

4.3 
5.3 

16.2 
29.3 
57.5 

les  10  years  of  age  and  over. 
les  bookkeepers  and  accountants  in  stores  only,  all  others  are  combined  with  clerks. 
les  cashiers. 
I  as  "  clerks  in  stores." 
les  all  employees  of  telegraph  company. 
les  officials  and  employees  of  telegraph  and  telephone  company.      CThe  fact  that  all  employees  are  included 
ph  and  telephone  operators  in  1870  and  "  Officials  and  Employees     in  1880  materially  affects  the  proportion these  two  censuses,  though  the  number  actually  involved  is  not  considerable.    The  real  importance  lies  in  the 
ue  in  the  ntmibers  of  adult  women  since  1890  when  the  numbers  are  both  large  and  comparable). 
ol  total  number  of  workers  in  occupation. 

)me  industries  by  mechanical  inven- 
pplication  of  power  to  machines  and 
pment  of  the  factory  system  are  not 
of  dispute,  and  although  there  is  as 
:e  for  argument  that  this  annihilation 
idustries  is  responsible  for  the  influx 
I  into  industrial  fields  where  their 
ome  industry  could  count,  yet  the 
at  work  before  the  recent  war  in 
g  women  over  the  industrial  domain 
0  easilv  determined.     A   few   salient 
ever,  can  be  pointed  out. 
Successive     mechanical     inventions, 
nulate  the  growth  of  factories  and 
my  reasonable  probability  of  the  re- 
5me  manufactures,  have  checked  the 
1  the  numbers  of  women  in  some  in- 
id  accelerated  the  rate  of  increase  in 
I  have  had  both  effects  upon  the  same 
it  different  periods.  The  effect  de- 
course,  upon  the  adaptability  of  the 
lanism  to  the  physical  abilities  of 
erators. 

ussion  of  trained  nursing  as  a  profession  in  con- 
table  on  page  459- 

of  industries  into  which  women  have  entered 

in  such  large  numbers.  The  influence  of  inven- 
tion has  been  felt  most  in  more  or  less  moder- 

ately skilled  clerical  work,  which  has  been 
enormously  facilitated  by  the  typewriter,  the 
various  adding  and  computing  machines,  letter 
presses,  filing  systems,  etc.  It  has  not  had,  and 
reasonably  cannot  have,  any  effect  upon  sales- 

women and  women  in  secretarial  positions. 

Fifth. —  The  lighter  demands  for  muscular 
exertion  and  physical  endurance  made  by  mer- 

cantile pursuits  render  the  physical  weaknesses 

of  women  less  of  a  handicap  in  these  occupa- 
tions than  in  manufacturing  and  mechamcal 

industries. 

Sixth. —  Occupations  of  the  mercantile  and 
clerical  order  do  not  require  the  women  to 
handle  materials  or  work  in  surroundings  which 
soil  the  hands  or  the  clothes.  The  workers 
can  do  their  work  in  their  *good  clothes.^  This 
is  not  a  negligible  factor  by  9Xiy  means  with 
men  in  their  choice  of  occupations  but  it  is 
unquestionably  a  telling .  factor  in  determining 
the  choice  of  an  occupation  by  a  woman,  when 
any  choice  is  open  to  her. 
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Seventh. —  This  RTonp  of  occupations  rc- 
quins  more  academic  training  than  the  manu- 

facturing and  mechanical  industries.  Hven  the 
sales  girl  must  be  able  to  express  herself 
fairly  well,  must  write  her  sales  checks  legibly 
and  compute  her  sales  correctly.  The  clerk  and 
stenographer  must  do  better  than  the  sales 
girl.  The  services  of  newly  arrived  immi- 

grants or  of  the  illiterate  native  born  are, 
therefore,  not  available.  The  labor  supply  is 
confined  to  the  graduates  who  arc  coming  in 
rapidly  increasing  numbers  from  the  common 
scnools,  the  high  schools,  the  business  colleges 
and  other  schools  of  higher  education. 

Kighth. —  This  fundamental  requirement  of 
academic  and  technical  training  has  resulted  in 
confining  the  source  of  labor  supply  for  the 
mercantile  and  clerical  occupations  to  the 

families  sufl'icientb'  anil)itiuus  and  well  circum- stanced to  atTord  their  daughters  the  needed 
education.  In  other  words,  the  demand  for 

training  has  raised  the  pursuit  in  the  "social 
scale.* 

Ninth. —  What  is  true  of  the  allurements  of 
the  mercantile  and  clerical  pursuits  as  compared 
with  the  manufacturing  and  mechanical  occupa- 

tions applies  even  more  closely  but  to  a  more 
limited  number  of  women  who  have  it  in  their 
power  to  enter  professional  pursuits. 

The  factor  described  in  paragraph  five  of 
the  foregoing  summary  particularly  should  not 
be  overlooked,  for  wliile  the  desire  lo  better 
or  maintain  her  social  position  usually  out- 

weighs other  factors  in  determining  a  woman's choice  of  an  occupation,  it  is  nevertheless  true 
that  the  greater  muscular  exertion  ordinarily 
required  by  manufacturing  and  mechanical  in- 

dustries shuts  out  from  these  activities  many 
women  of  less  than  average  physical  endurance 
and  makes  it  necessary  for  them  to  earn  a 
Hving  in  occupations  making  lighter  physical 
demands. 

The  Influence  of  the  World  War  on  the 
Entrance  of  Women  into  Industry. —  In  peace 
time  the  overwhelming  majority  of  workers  in 
all  lines  are  engaged  in  supplying  or  distribut- 

ing the  normal  demands  of  individual  and 
family  life.  In  war  time  the  paramount  de- 

mand upon  industry  is  for  means  to  destroy 
life  —  for  guns,  shells,  powder  and  other  ex- 

plosives and  for  the  necessary  man  power  and 
equipment  to  make  tlie^e  effective  against  the 
enemy.  The  simultaneous  shifting  of  stress 
from  peace  to  war  production  and  the  drafting 
of  the  man  power  from  indu.stry  to  miHtary 
and  naval  service  inevitably  changes  the  cur- 

rent of  woman  labor.  How  permanent  the 
changes  are  only  the  results  of  succeeding 
cen>u*»es  will  show,  but  there  are  many  evi- 

dences that  the  war  emergency  has  materially 
chicked  the  momentum  of  the  movement  of 
women  into  the  old  women-employing  industries 
and  familiar  professions.  For  example,  the 

records  of  the  I'niied  States  Employment  Serv- 
ice for  the  period  of  the  war  showed  a  grow- 
ing demand  tor  women  workers  from  employers 

in  iron  and  steel  and  other  metal  industries; 
from  luml>er  and  timber  mills  and  from  the  oil 
retiiieri(.<  Without  question  the  numl)er  of 
women  bookkeepers  and  accountants  has  in- 

creased in  A  marke<l  degree.  Occupations  in  the 
t>ankiiig  busineN^  which  were  practically  closed 
lo  \%umcn  before  tlu    war  drew  large  numliers 

of  women  to  ofTsit  the  short:ige  of  men.    Tradr 
and    business    schools    during    the    war    threw 
open  to  women  courses  in  hanking  and  other 
responsible    commercial    positions    which    were 
not  open  to  women  hi*  fore  the  war. 

Finally  the  Federal  government  which,  be- 
fore the  w'ar^  had  offered  opportunities  tc: 

wotnen  chiefly  m  clerical,  stenographic  and  othe^ 
positions  demanding  little  or  no  executive  o^ 
technical  training  called  women  during  th^ 
war  into  service  ri*quiring  technical  knowledg  ̂  
executive  ability  and  administrative  expericn^ 
of  no  mean  order. 

Of  course,  this  war  draft  of  women   fro* 
homes  into  industry,  and  from  accustomed  c 
cupations  requiring  little  skill  lo  unaccustom  . 
positions  of  responsibility,  did  not  proceed 
the  extent  that  it  did  in   England      This  isr 
due,  in  the  first  place,  to  the  longtr  durat&«^ 
of  the  war  period  in   England  and  ihe  cun  >h^ 
(luent   longer  and   greater  drain  on   her  ira^ 
power ;  and,   in   the   second   place,   to   the   t  ̂ a 
that  England  entered  the  war  at  the  outset  with 

a  preponderance  of  women  over  men.  whcrca* 
the  I  nited  States  entered  the  war  with  a  prr- 
ponderancc  of  men  over  women.      It   was  not 
until  the  second  draft  had  been  made  in  thif 
country  that  the  demand   for  women  to  take 
the  places  of  men  began  to  make   itself  fell 
The   first    draft   served  only   to   "take  up  the 
slack  in  male  lal>or*  notwithstanding  the  fact 
that  the  count r>''5  mills  and  factories  had  l<m 
supplying    the    allied    nations    with    cnormoos 
quantities  of  war  materials. 

It  would  seem,  therefore,  that  the  demobili- 
zation of  the  American  military  and  nani 

forces  would  have  resulted  in  a  correspondiflft 
reduction  in  the  number  of  women  drawn  in:o 

industry'.  Evidences,  however,  do  not  sn*- tain  this  conclusion.  War  conditions  diot  off 
the  normal  labor  supply  from  immigration.  Not 
only  so,  but  conditions  in  Slavic  countries  set 
in  motion  a  flow  of  emigration  especially  of  the 
Slavic  foreign  born  which  made  its  inflnence 
felt  on  the  general  labor  supply.  In  additioB. 
the  increasing  demand  for  reconstruction  an- 

te rials  and  tne  revival  of  peace  time  rcqtlir^ 
nients  have  made  demands  which  readily  ab- 
itorbed  labor  rendered  available  by  demobilia- 
tion  and  also  kept  the  war  acqui&iuon  of  wonaD 
labor  busy  in  large  measure. 

On  the  whole,  unquestionably  the  war  has 
enlarged  the  opportunities  of  profitable  emptor 
ment  for  women,  though  as  stated  before,  jiut 

in  what  measure  and  now  permanent  the  en- 
largements are.  only  sucoeedmg  national  ccnsa* 

figures  will  determine. 
The  Economic  Status  of  Women  in  b- 

dustry. —  The  influence  of  the  war  upon  the 
wages  of  women  need  not  be  discussed  in  ai 
article  of  this  nature,  as  the  war  wages  oi 
women,  like  the  war  wages  of  men,  arc  drttf^ 
mined  liy  war  conditions  which  involve  facton 
not  included  in  the  general  problem  of  *scca^ 
iiig  to  the  worker  an  equitable  share  of  At 

products  of  his  work.'^ Obviously,  the  fundamental  conditions  4^ 
termini ng  the  economic  status  of  women  in  ia- 
dustry  arc  wages,  working  conditions  and  coil 
of  living.  To  one  or  more  of  these  ihrv 
all  the  problems  of  social  and  industrial  onrcst 
are  related,  for  the  cost  of  liviog  invohrcs  ibc 
standard  of  living;  working  conditiuns  invoHt 
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ng  hours  and  industrial  hygiene ;  both  in- 
the  heahh  and  earning  power  of  the 
r.  Wages  arc  entangled  witli  industrial 
luration  of  employment  and  labor  supply. 

C8. — The  steady  increase  in  the  numbers 
^iinen  entering  industry  even  though 
jmbers  of  men  may  be  increasing  at  a 
rapid  rate  in  some  lines,  renders  an  equi- 
wage  a  matter  of  growing  importance, 
dy  to  the  industries  and  workers  directly 
ed,  but  to  society  as  a  whole.  The  sharp 
nt  demand  is  for  a  living  wage  as  the 

um  limit^  for  though  the  terms  ̂ living 
and  **mmimum  wage"  may  be  used  in- 

ninately,  there  is  never  any  question  about 

mum  wage  laws  definitely  stipulate  only  the 
cost  of  living  as  the  factor  to  be  considered 
in  fixine  the  wage,  for  even  in  these  cases  pro- 

vision for  apprenticeship  wages  are  made  by 
commissions. 

Amounts  Paid  in  Wages  to  Women  as 
Compared  with  Men, — The  year  1905  is  the 
last  in  which  the  United  States  census  gives 
the  total  amount  of  money  paid  to  women  as 
compared  with  the  amounts  paid  to  men  and 
children.  If  the  industries  shown  in  Table  II 
on  page  460  were  arranged  in  the  order  of  those 
showing  the  greatest  proportions  of  female 
labor,  hosiery  and  knit  goods  would  lead,  as  66.4 
per  cent  of  the  total  number  of  wage-earners 

3RTI0N  OF  Women  and  Proportion  of  all  Wage  Money  Paid  them  During  1905  in  10 
IDUSTRIES   which   IN    1910   EMPLOYED   57.7    PER   CeNT  OF  ALL  WOMEN   IN    MANUFACTURING 
n>USTRIES. 
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J  Proportion  of  women  employed. 

Proportion  of  wages  received. 

aport  of  the  demands.     It  is  always  an 
to  secure  a  living  wage, 

I  the  other  hand,  we  are  brought  abruptly 
question  of  the  standard  of  skill  prevail- 
industries  which  are  large  employers  of 

n.  In  industry,  skill  is  but  another  name 
alue  contributed  to  manufacture  or  com- 
il  progress  by  the  individual.  This  is  a 
on  which  cannot  be  even  intelligently  dis- 
i  froin  the  standpoint  of  the  worker 

It  is  a  problem  which  must  be  ap- 
bed  also  from  the  side  of  industrial  ad- 
trj^tion. 
any  case  it  is  certain  that  the  factor  of 

ncy  crops  up  continually  in  the  attempt  to 
»  a  living  wage,  though  some  of  the  mini- 

were  women  16  years  of  age  and  over.  However, 
these  women  received  not  66.4  per  cent  of  the 
total  amount  of  money  paid  in  wages  in  1905, 
but  approximately  61.4  per  cent.  Of  the  total 
number  of  wage-earners  engaged  in  the  manu- 

facture of  women's  clothing,  adult  women  con- stituted in  1905  about  62.4  per  cent,  but  they 
received  48.2  .per  cent  of  the  amount  paid  in 
wages.  In  men's  clothing,  where  they  consti- 

tuted 59.7  per  cent  of  the  total  number  of  wage- 
earners  they  received  43.5  per  cent  of  the  yearly 
wage  expenditure.  The  accompan3ring  arrange- 

ment of  black  and  white  parallel  bars  shows  that 
this  discrepancy,  between  the  proportion  of 
adult  women  and  the  proportion  of  the  total 
wages    they    receive,    prevails    throughout   the 
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iiidujitrics  which  are  such  conspicuous  employers 
of  women. 

Whatever  the  cause  of  these  discrepancies 
thcv  should  not  be  charged  to  the  influence  of 

children's  wages,  because  they  have  been  ex- cluded from  the  comparison. 
Sharp  emphasis  should  be  placed  upon  the 

fact  that  these  discrepancies  do  not  in  them- 
selves sijrnify  any  inequitable  division  of  the 

money  paid  in  wages.  One  hundred  dollars 
might  be  paid  to  five  men  for  a  given  piece  of 
work.  The  quality  or  grade  of  work  done  by 
two  of  the  five  might  fairly  call  for  a  payment 
of  $50  of  the  $100  to  these  two.  In  other  words. 
it  might  be  an  entirely  equitable  arrangement 
for  two-fifths  of  the  workers  to  receive  one- 
half  of  tin:  wage  money.  A  charge  of  unfair- 

ness in  division  of  wage  investment  between 
men  and  women  could  be  lodgid  only  in  case 
such  division  was  not  governed  by  the  relative 
quality  or  grade  of  service  rendered. 

The  significance  of  the  paralleled  bars  liet 
ill  the  ahcrnativr  which  they  present,  viz. :  That 
women  are  either  not  rendering  as  high  a  qual- 

ity of  service  or  performing  as  high  a  grade  of 
work  as  men  in  the  same  industries,  or  they  are 
not  possessed  of  equal  bargaining  power  and  are 
not.  therefore,  commanding  equal  pay  for  equal 
work.  This  alternative  becomes  a  subject  for 
serious  thought  in  view  of  the  fact  that  these 
industries  not  only  employ  the  majority  of 
womin  in  manufacture,  but  they  are  the  indus- 

tries with  whose  fundamental  processes  women 
are  by  training  and  tradition  acquainted.  They 
are  the  industries  which,  with  one  exception, 
wrre  once  the  chief  domain  of  women,  or  were 
shared  etiuallv  with  men,  and  in  which  their 

skill  was  suft'icicnt  to  f>c  regarded  as  an  asset 
by  thi.-  pioneers  in  building  up  manufacturing 
industries  in  this  country. 

The  encroachments  which  successive  me- 
chanical invent  ion  >i  have  made  upon  the  domain 

of  skilled  lalior  should  not  bear  more  heavily 
upon  skilled  women  than  upon  skilled  men.  On 
the  contrar>'  if  men  of  skill  cost  more  than 
women  of  equal  skill  the  factor  of  economy 
would  Hiid  CO  reduce  the  proportion  of  skilled 
male  labor  whenever  superior  physical  strength 
is  not  required  by  the  mechanical  inventions. 

There  are  ample  data  to  show  the  extent  to 
which  men  and  women  are  performing  the  same 
occupations,  but  that  does  not  measure  the  ex- 

tent to  which  an  equal  degree  of  skill  is  re- 
(juired.  Men  and  women  may  be  performing 
the  sann  occupations,  but  may  be  working  on 
matirial  of  entirely  dilTereni  quality  —  one  be- 
in^'  murh  more  ditVicnlt  to  handle  and,  therefore, 
requiring  more  skill  and  judgment.  On  the 
other  hand,  there  are  industries  where  the  di- 

vision of  work  is  ver>-  marked,  but  this  division 
does  not  mean  necessarily  that  the  sum  of 
skill,  speed  and  endurance  required  by  one 
LTOup  of  occupations  is  not  equal  to  that  re- 
<iuired  by  another.  For  example,  men  and 
uonien  do  not  perform  the  same  occupations 
in  pea  canning;,  but  it  is  a  question  whether  the 
keen  oli>ervation.  the  long  concentration  and 
quii'k  deeisiiMi  demanded  of  a  woman  looking 
for  pin  pi  lint  U-aks  in  filled  cans  which  pass 
her  a  I  the  rate  of  50  to  80  a  minute  do  not  call 
for  a<>  much  okill  as  is  exhibited  by  the  male 
"tipjKrr"  who  deftlv  M-als  the  line  of  cans  before 
they  pas^  undt  i  iwr  inspection. 

The  census  does  not  furnish  correspoodim: 
figures  concerning  the  amounts  paid  men  ani: 
women  in  mercantile  and  clerical  pursuits.  Bvt 
tliere  are  many  evidences,  strengthened  by  the 
results  of  sporadic  investigations,  that  o: 
same  conditions  prevail  in  the  wage  scale  ol 
these  occupations. 

During  the  war  the  government  agendct. 
notably  the  National  War  Labor  Board,  stinu- 
la  ted  the  efforts  to  e9ualtze  the  wage  scales  oi 
men  and  women  by  issuing  official  pronouncr- 
mcnts  in  favor  of  "equal  pay  for  equal  work.' 
but  the  records  of  awards  by  the  board  do  no! 
furnish  evidence  of  effective  applkation  oi  thr 
principle.  The  principle  was  also  endorsed  b\ 
the  women  in  mdustrv  service  of  the  L'nitcii 
States  Department  of  Labor,  which  was  estab- 

lished by  the  Secretary  of  Labor  during  the 
war  to  set  up  standards  of  working  conditions 

Organization  among  Women  Wa|e- 
eamera.—  Because  of  the  comparative  brnrv 
of  the  industrial  life  of  the  average  womsR 
wage-earner,  organization  among  them  for  the 
improvement  of  working  conditions  proceed* 
much  more  slowly  than  among  men.  Tne  shor 
stay  in  industry  which  in  turn  limils  the  xfd- 
bihly  creates  an  apathy  toward  organizjition 
whose  purpose  is  the  permanent  improve  mem  in 
a  field  of  activity  in  which  the  majority  o: 
wage-earning  women  do  not  expect  to  renuin 
It  leads  to  a  high  turn-over  in  the  member- 

ship of  organizations  which  have  succeetlid  ir 
establishing  themselves  in  spite  of  the  di&ad- 
\'antage  under  which  thej*  labor  This  turn- 

over limits  the  opportunity  of  developing  stable 
leadership  from  the  ranks.  But  in  spite  of  this 
handicap,  able  leaders  have  been  developed 
through  the  trade  imions  and  through  the  NV 
tional  Women's  Trade  Union  League 

Legislation  Regulating  Conditioiit  of 
Labor  for  Women.—  Practicalb'  all  the  legisU- 
tion  regulating  the  hours,  wages  and  woridfu 
conditions  for  women  in  industry'  is  restnclexi 
to  women  in  stores,  mills  and  factories  and  kin- 

dred establishments.  The  legislation  has  bcfc 
enacted  and  judicially  sustained  upon  the  doc- 

trine that  the  State  has  a  peculiar  stake  in  the 
health  of  its  women  as  the  mothers  of  its  fntnrc 
citizens.  Such  legislation  has  been  promoted  n* 
(ptestionably  because  of  the  weaker  bargaintu; 
power  of  the  wage-earning  women.  Tb* 
weaker  bargaining  power  is  itself  explained  lo 
large  part  by  their  short  stay  in  industr>-  and  the 
consequences  just  described  as  flowing  there- 

from. While  the  laws  for  women  in  indnstrr 
have  always  included  provisions  for  minors,  re- 

strictive legislation  for  children  has  outstripped 
the  laws  guarding  the  woriting  conditions  cf 
adult  women. 

At  the  time  of  the  passage  of  the  Federal 
Child  Labor  Law  in  1916,  harnng  diildren  vMltr 
14  and  restricting  the  hours  of  thoK  between 
14  and  16  to  eight  hours  a  day.  there  w*      tv 
fnur  States  and  the  District  of  ColumhM 
bad  eight-hour  laws  for  women.  Wli 
enfl  law  was  annulled  in  1918,  the  V%^         •* 
on  the  products  of   establishments  < 
children  had  the  same  purpose.     La«« 
women  and  children  from  dangerous  t 
much  farther  in  the  restrictions  laid  i 
employment  of  children  than  they  do  ii*        ̂  
strictions  laid  upon  the  empkyyment  of  « 
In  the  framing  of  minimum  wage  laws       • 
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>ticeable  effort  to  discourage  the  employ- 
of  children  by  giving  officials  power  to 
sh  minimum  ws^es  which  would  render 
iplo^ment  of  children  unprofitable. 
ese  industrial  improvement  laws  for  both 
wage-earning  women  and  for  minors  are 
^oing  constant  modification  and  extensions 
t  State  legislatures  and  efforts  to  secure 
il  action  were  only  suspended  by  the  de- 
of  the  war.  But  through  all  these  ef- 

x>  improve  the  wages,  hours  and  working 
ions  of  women  and  minors  in  industry 
is  developing  a  clearer  and  more  effective 
lition  of  the  fundamental  difference  in  the 
>les  which  must  dominate  legislation  for 
1  and  those  which  shape  the  legislation 
ildren. 
a  word,  the  aim  of  restrictive  legislation 

t  women  wage-earners,  unlike  that  for 
workers,  is  not  their  elimination  from  in- 
,   but  is  improvement  in  the  conditions 
which  their  rapidly  increasing  numbers 

or.    This  difference  throws  much  light 
greater  difficulties  in  the  wa^  of  secur- 

fective  protection  through  legislation  for 
wage-earning  women,  and  upon  its  slow 
ss  when  compared  with  similar  legislation 
ildren.    It  makes  clear  the  double  burden 
ponsibility  resting  upon  the  promoters  of 
sgislation,  the  necessity  of  protecting  the 
of  the  wage-earning  woman  without  re- 
ig  or  imperiling  her  rightful  place  in  the 
of  adult  wage-earners.    It  is  not  a  simple 
easy  task,  for  the  obligation  to  protect 

ult  woman's  place  in  industry  as  well  as alth  carries  with  it  the  necessitv  of  f  ram- 
a^slation  which  will  not  cripple  industry 

adult  woman's  chances  of  earning  a  live- therein,  but  will  only  prevent  industry 
crippling  or  otherwise  injuring  its  adult 
1  workers. 

iliography. —  Abbott,  .Edith,  ̂ Women  in 
rv :  A  Study  in  American  Economic  His- 
(New  York  and  London  1910)  ;  American 
m  or  Universal  Magazine  (12  vols.,  Phil- 
ia,  January  1787-December  1792;  Mat- 
Zarey,  editor)  ;  Bishop,  J.  L.,  <  A  History 
lerican  Manufactures  from  1608  to  I860' 
delphia  1864);  Coxe,  Tench.  ̂ Observa- 
on  the  Agriculture,  Manufacture  and 
erce  of  the  United  States,'  etc  (New 
1789)  ;  Earle,  Mrs.  Alice  (Morse),  ̂ Home 
1  Colonial  Days>  (New  York  1898)  ;  Gal- 
Albert,  ̂ Manufactures'  (in  American 
Papers,  Finance,  Vol.  H,  p.  425,  2d  sess., 
ongress,  Washington,  D.  C,  1832)  ;  Ham- 
Alexander^  < Manufactures'  (in  American 
Papers,  Finance,  Vol.  I,  p.  123,  1st  sess., 
ipress,  Washington  1832)  ;  Henry,  Alice, 
rrade  Union  Woman'  (New  York  ana 
n  1915)  ;  Industrial  Welfare  Commission 
;  State  of  California,  ̂ Second  Biennial 
:' ;  Obenauer,  Marie  L.,  and  Nienburg, 
,  *The  Drift  of  Women  into  Industry' 
York  1919)  ;  Trvon,  R.  M.,  < Household 
actures  in  the  United  States,  1640-1860' ; 
udv  in  Industrial  History'  (Chicago 

*  Women  in  Industry  Service,'  United 
Department  of  Labor,  ̂ Standards 

ling  Employment  of  Women  in  In- 
'  (Washington  1918);  United  States 
I  of  Labor,  ̂ Report  on  Condition  of 
n     and     Child     Wage-Earners     in     the 
FOt.29  — 30 

United  States'  (19  vols.,  Washington  1910-13) ; 
United  States  Bureau  of  Labor  Statistics, 

Obenauer,  M.  L.,  and  Nienburg,  B.  M.,  ̂ Effect 
of  Minimum-Wage  Determinations  in  Oregon* 
(Washington  1915)  ;  United  States  Bureau 
of  the  Census,  12th  Census,  1902,  ̂ Popu- 

lation, Occupation  Statistics'  (Washington 
1902) ;  United  States  Bureau  of  the  Cen- 

sus, 13th  Census,  1910,  ̂ Population,  Occupa- 
tion SUtistics'  (Washington  191^-13)  ;  United 

States  Bureau  of  the  Census,  ̂ Census  of  Manu- 
factures, 1914'  (Vol.  II,  Reports  for  Selected Industries  and  Detail  Statistics  for  Industries, 

by  States  (Washington  1918,  1919). 
Marie  L.  Obenauer, 

Director  of  Industrial  Survey  and  Information 
Service,  Washington,  D,  C, 

WOMEN^  CLUBS,  associations  of  women 
organized  for  purposes  of  study,  recreation,  or 
for  the  promotion  of  certain  philanthropic  or 
political  ends.  Organization  among  women  in 
the  United  States  has  grown  to  enormous  pro- 

portions. It  is  impossible  to  compute  with  any 

degree  of  accuracy  the  membership  of  women's clubs,  outside  the  federated  bodies.  The  num- 
ber probably  reaches  3,000,000.  Though  it  is 

generally  said  that  women's  clubs  did  not  exist until  the  19th  century,  there  were  clubs  during 
the  18th  century  in  the  colonies.  A  **  female 
club*  was  flourishing  in  New  York  in  1747 
and  there  was  an  earlier  one  in  1735.  The  tea- 
table  undoubtedly  was  responsible  for  social 

meetings  in  which  the  germ  of  the  woman's  club may  be  found.  Reading  circles  and  sewing 
societies,  church  societies  and  philanthropic  so- 

cieties existed  throughout  the  country;  but 
they  were  not  organized.  One  of  these 
early  clubs  was  the  Sharon  Literary  Club 
founded  in  January  1779,  in  Sharon,  Conn. 
with  the  Rev.  Cotton  M.  Smith  chairman  and 
John  C.  Smith  secretary.  The  purpose  was 
"to  promote  a  taste  for  the  study  ol  belles 
lettres  and  of  logic  and  to  gain  some  skill  in 
the  useful  Freeman's  Art  of  Debate.*  The 
club  pubhshed  a  magazine  called  The  Clio. 

The  dub  movement  did  not  begin  until  the 
19th  century.  There  was  a  Female  Society 
for  the  ReHef  and  Employment  of  the  Poor 
in  1798;  in  1834  the  American  Female  Guardian 
Society  was  established,  and  in  1840-50  the 
Daughters  of  Temperance  came  into  existence. 
Ehirinjg  the  Civil  War  a  great  number  of  or- 

ganizations were  formed,  such  as  the  Sanitary 

Commission,  Women's  Loyal  Legion,  Freed- 
man's  Bureau^  to  say  nothing  of  the  many  phil- anthropic bodies,  the  outcome  of  the  conditions. 
After  the  Civil  War  there  was  a  demand  for 
co-operation  and  popular  education,  and  Sorosis 
and  similar  clubs  were  founded.  Undoubtedly 
a  great  deal  of  impetus  came  from  the  suffrage 
organizations. 

Snffrmge  Orgaiiisationt.r— In  1848  Eliza- 
beth Cady  Stanton  and  Lucretia  Mott  issued 

the  first  call  for  a  national  suffrage  association. 
These  two  women  presided  and  organized  the 
association.  It  had  been  a  disputed  question 
whether  any  woman  could,  or  would,  be  able 
to  fill  this  important  position,  the  decision  ulti- 

mately being  given  in  the  affirmative,  by  the 
famous  ntgro  orator  —  Frederick  Douglass. 
Susan  B.  Anthony  immediately  joined  the  other 
two  women,  and  from  their  united  efforts, 
^Individual   Clubs^  were  formed.     Their  aim 
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as  expressed  in  their  platform  hriiiR  to  •'pro- 
mou*  the  ((liicaiioiial.  intillccuial^  Ic^al  and  po- 

litical (Mpiality  of  women,  especially  the  riglil 

of  snflFraKi'.** Krom  authentic  records  it  has  been  proved 
that  in  1859  Miss  Consiance  Kaunt  Lee  Roy 

founded  the  Minerva,  a  Woman's  Literary  Club 
at  New  Harmony,  Ind..  and  Friends  in  Coun- 

cil, a  readinfiT  club,  founded  in  Quincy,  111.,  in 
1*W>.  The  "Sorosis*  (q.v.),  the  first  permanent 

woman's  club  or^nized.  is  still  in  existence. The  first  associated  work  of  women  was  re- 
li^ous  and  philanthropic.  During  the  first  10 
yrars  of  the  l*Uh  century  a  number  of  religious 
societies  of  women  were  organized  to  create 
funds  and  aid  in  church  mission  work,  such 
as  the  "Cent*  societies  of  1801  and  181M.  There 
were  also  women's  auxiliaries  to  the  Board  of 
Foreign  Missions.  In  1839  there  were  680  of 
thi;se  societies  but  their  limited  character  prc- 
\L'ntcd  them  from  being  productive,  and  they 
were  nearly  extinct  by  1900.  In  1864  the  first 
independent  union  of  women  missionary  socie- 

ties was  formed  in  New  York  \yy  Mrs.  IX>re- 
mus  and  soon  afterward  every  Protestant  de- 

nomination had  its  organized  Woman's  Auxil* iary  to  the  American  Board  of  Home  and 
Foreign  Missions.  The  oldest  purely  women 
societies  in  America  were  started  for  missionary 
and  church  work,  and  the  first  on  the  list  of 
these  was  the  Female  Charitable  Society  of 

Baldwinsville.  N.  Y.  Another  early  oi^aniza- 
tion  was  the  Piqua  Ohio  I'^emale  Bible  o<Kiety, founded  in  1818  with  nine  women.  Toward 
the  end  of  the  century  the  society  numl»ered  900. 

"The  early  half  of  the  century  was  nuirked,* 
writes  Mrs.  Crolv,  une  of  the  founders  of 

Sorosis,  in  hir  *  History  of  the  Woman's  Club 
Movement,'  **by  a  crusade  for  the  cause  of 
the  better  education  of  women.  Simultaneoiis 
with  this  were  two  other  movements —  the  anti- 
slavery  agitation,  inspired  by  the  new  enthu- 

siasm for  human  righis  and  carried  on  largely 

by  Quakers  of  l>oih  sexes,  and  the  Woman'* 
Rights  Movement.  The  Woman's  Rights  Move- 

ment was  the  natural  outgrowth  of  the  indi- 
vidual sovereignty  i<lea  which  the  (ierman  phil- 

osiipluTs  had  planted  and  of  which  Mary  \VoU- 
sionecraft  was  the  first  great  woman  exponent. 
The  keynote  (»f  the  educational  advance  was 
struck  by   Kmma  Willard  in   1821. 

''The  woman's  club  was  not  an  echo,  it  was 
not  the  mere  banding  together  for  social  and 
economic  purpose  like  thi  clubs  ol  men.  It 
became  at  once,  without  deliberate  intention  or 
r(»ncerted  action,  a  light-giving  and  seed-sowing 
centre  of  purely  altruistic  and  democratic  ac- 

tivity. It  had  no  leader •;.  It  brought  together 
(lualities  rather  than  personages;  and,  by  a  rep- 
nseniaticm  of  all  interests,  moral,  intellectual 
aii<l  social,  createil  an  ideal  l)a*iis  of  organiza- 
tittn.  where  ever>'  one  has  an  equal  right  to 
whatever  comes  to  the  common  centre.* 

Soro«ii«;  was  founded  in  1S(>8.  In  lSfi7  the 
Press  Club  t*(  New  Y<»rk  g;ive  a  dinner  to 
(diaries  I  >ickens.  A  number  of  women  who 
uere  either  acti\ely  eng:iged  in  literary  work. 
i'T  connected  with  it  in  some  manner,  asked 
if  they  eoubl  be  present  at  the  dinner.  It  wa** 
ruled  that  they  could  not.  although  eventually 
a  compron'.ise  was  arrange*!  and  a  few  women 
attended  the  dinner-  in  simie  iingular  way, 
probably  a>  s|MCtator»;  in  thi-  gallery     The  fol- 

lowing year  these  same  women  met  at  ihr  re^i- 
fir  nee  of  .Mrs.  Cliarlotte  Wilbi>ur.  All  ex- 

pressed their  indignation  regardinf?  the  l>irkeni 
DiiHier  incident,  and  the  question — 'WTiy  cun- 
iif>t  we  have  a  club  <if  otir  own?*  came  up  ai.d 
led  to  an  organization  formed  liy  women,  tu 
which  the  name  Sorosis  was  given. 

The  first  meeting  t(K>k  place  in  March  1868 
at  the  residence  of  Mrs.  Croly.  Alice  Car) 
was  made  president;  Mrb.  Jennie  C.  Croly, 
vice-presitlent ;  Kate  Field,  corresponding  secre- 

tary; and  Mrs.  Charlotte  B.  Wilbuur,  recording 
hccretary  and  treasurer. 

Simultaneously-  with  Sorosis  the  New  Eng- 
land Woman's  Club  was  organized  in  Huston 

l>y  Mrs.  Camltne  M.  Severance,  and  the  fir»t 
public  meeting  took  place  JO  May  1868  at  Chick- 

en ng  Hall.  Mrs.  Julia  Wartl  Howe,  Mr^ 
l^dnah  D.  Cheney,  John  Weiss.  O.  B.  Froihinc- 
bam,  James  Freeman  Clarke  and  Ralph  Waloo 
Kmerson  were  present,  for  this  dub  had  ibe 
co-operation  of  men. 

llie  Woman's  Club  of  Brooklyn  was  founded 
in  186^^70  by  Mrs.  Celia  Burleigh,  who  wai 
made  president.  The  Fortnightly  of  Chicago 
was  ftnuided  in  1873,  mainly  through  the  efforts 
of  Mrs.  Kate  Newell  13t>g;gett.  Jane  .\ddams 
and  Mrs.  Ellen  M.  Henrotin  were  members  of 

this  club.  In  1876  the  Chicago  Woman's  Chib was  founded  by  Mrs.  Caroline  M.  Brown.  Is 
1893  the  Civic  Gub  of  Philadelphia  was  or- 

ganized, the  first  of  its  kind.  At  early  as  1SS3 
the  Laurel  Hill  Village  Improvement  Associi- 
tion  was  founded  by  Mtss  Mary  (i.  Hoplnis 
(Mrs.  Goodrich)  and  Miss  Sarah  Yorke  to  im- 

prove St(K:kt)ridge,  Mass.  In  1886  the  Woman's Health  Protective  Association  of  New  York 
was  organized. 

Sorosis  sent  in  1873  *a  little  messenger*  to 
prominent  women  throughout  the  whole  world, 

calling  together  a  "congress  of  women.*  Ttb 
act  received  the  commendation  of  Aoasands  of 
women,  including  nearlv  all  the  reigning  qnccM. 
This  congress  was  held  in  New  Yonc  at  iht 

Tnion  Square  Theatre,  and  formed  an  "Asso- 
ciation for  the  Advancement  of  Women,*  which 

held  congrcNses  annually  in  various  parts  of  the 
country,  until  it  was  superseded  by  the  General 
I'*ederation  of  Women's  Clubs. 

General  Federation  off  Womcn't  CUm^— 
This  organization  was  formed  at  a  uittUug 
called  by  Sorosis  in  New  York,  March  \SS 
On  that  date  Sorosis  reached  its  mariority  and 
celebnited  its  21st  birthday.  The  Federaim 
was  designed  to  bring  in  closer  touch  chite 
lrf»m  all  over  the  country. 

Soon  after  the  formation  of  the  Goicfal 
Fedirati(in.  the  different  States  began  to  agitate 
the  question  of  State  federations.  The  fint 
State  to  organize  was  Maine,  4  Sept.  1892.  The 
f»ther  States  rapidly  fell  into  line. 

The  U^ard  of  directors  of  the  General  Fed- 

eration of  Women's  Clubs  consists  of  forty-aiac women.  The  committees  represent  art,  cinrsi 

ci\il  ser\-ice  reform,  conservation,  c<hicalioa, 
borne  economics,  industrial  and  social 
tions.  legisiaiion.  literature  and  libranr 
Nion,  music,  public  health  and  National 

tion  .Association,  school  patrons'  depaitineat 
The  \ew  Fnglnnd  section:  Maine,  157  dabi: 

niembrr>bip.  6,<X)0;  New  HampfMre.  116  ctahL 

nienil>er*.hip.  *>>«0;  Venmont^fiO  chibs.  menter* 
ship,  .\S3*^:  Massachusetts,  301  duKs,  irtiabef 
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0.577;  Rhode  Island.  42  clubs,  mcmber- 
088;  Connecticut,  87  clubs,  membership, 

ntic  Slates  section :  New  York,  444 
nembership,  350,000;  New  Jersey,  200 
nembership,  22,000;  Delaware,  31  clubs, 
ship,  2,381 ;  Pennsylvania,  373  clubs, 
■ship,  60,000;  Maryland,  82  clubs,  mcm- 
,  12,000;  District  of  Columbia,  27  clubs, 
rship,  7,000;  Virprinia,  59  clubs,  mem- 
,  15,000;  West  Virginia,  67  clubs,  mem- 
^54;  North  Carolina,  156  clubs,  member- 
XX);  South  Carolina,  135  clubs,  member- 
,000;  Georgia,  365  clubs,  membership, 
Florida,  159  clubs,  membership,  9,150. 
die  States  section:  Ohio,  479  clubs, 

'ship,  60,000;  Indiana,  502  clubs,  mem- 
23,340;  Illinois,  559  clubs,  membership, 
Kentucky,  175  clubs,  membership,  45,000 ; 
see,  162  clubs,  memlxrship,  7,000;  Michi 
3  clubs,  membership,  29,564;  Wisconsin, 
bs,  membership  13,000;  Minnesota,  450 
membership,  30,000;  Iowa,  668  clubs, 

'shij>,  20,000;  Missouri,  282  clubs,  mem- 
,  2^,000;  Arkansas,  225  clubs,  member- 
OOO. 

'.  States  section:  Alabama,  217  clubs, 
-ship,  about  7,000;  Mississippi  123  clubs, 
'ship,  5,000;  Louisiana,  124  clubs,  mem- 
,  15,250;  Texas,  528  clubs,  membership, 

.tern  States  section:  North  Dakota,  182 
membership,  4,262;  South  Dakota,  130 
nembership,  4,366;  Nebraska,  222  clubs, 
•ship,  10,343;  Kansas,  370  clubs,  mem- 
10,240;  Oklahoma  278  clubs  member- 

about  7,000;  Montana,  g7  clubs, 
sliip,  5,000;  Idaho  (no  data);  Colorado, 
bs,  membership,  10,500;  New  Mexico, 
)s,  membership,  1,827;  Wyoming,  39 
lembership,  1,500;  Utah,  58  clubs,  mem- 
,  3,000;  Nevada,  32  clubs,  membership, 
Arizona,  40  clubs,  membership,  2,035. 
fie  States  section :  Alaska,  7  clubs,  mem- 
,  284;  Washington,  208  clubs,  mcmber- 
,000;  Oregon,  120  clubs  membership, 
i^lifornia,  472  clubs,  memocrship,  37,000. 
n  the  above  it  will  be  seen  that  there 
0  clubs  and  2.500,(XX}  women  represented 
federated  clubs,  and  this  does  not  in- 
le  large  number  of  un federated  clubs  and. 
:riotic  and  civic,  industrial  and  social 
ations. 
iher  body  is  the  National  Council  of 
,  United  States  of  America.  The  corn- 
are  child  welfare,  community,  music, 

311,  federal  co-operation,  immigration, 
atus  of  women,  Pan-American,  perma- 
:ace,  prison  reform,  public  health,  pub- 
xtensipn  committee  and  suffrage. 
International  Council  of  Women  em- 

28  organizations  of  women, 

en's  clubs  are  usually  incorporated  and 
f-governing  and  self -supporting.  They 
upied  with  evt  ry  branch  of  human  ac- 
Those  educational  in  purpose  devote 
vcs  to  art,  'history,  literature,  music, 
tion  for  travel  and  give  readings,  lee- 
id  discussions;  the  social  clubs  give  teas 
eptions  for  celebrities,  card  parties  and 
entertainments;  the  clubs  of  practical 
originate  and  aid  all  kinds  of  philan- 
movcments  for  the  betterment  of  their 
llage  or  State,  aiding  schools,  libraries. 

healthful  sanitation,  municipal  or  county 
improvement  forestry,  parks,  tree-planting, 
vacation  schools,  manual  training,  kinder- 

gartens, child  welfare,  factory  inspection, 
tenement  houses,  vocation  schools,  scholar- 

ships for  women,  laws  for  the  betterment 
of  working-women  and  chiRiren,  police 
matrons,  condition  of  prisons,  etc.  There  are 
also  health  protective  clubs  that  work  with 
the  board  of  health  in  their  respective  cities 
and  towns.  There  are  also  clubs  that  take  up 
cooking  and  industrial  arts  of  all  kinds,  and 
clubs  devoted  to  the  study  of  home  economics. 

Men  at  first  slow  to  give  their  sanction  to 
the  idea  now  work  enthusiastically  with 
auxiliary  women  corporations.  In  his  preface 
to  Mrs.  Blatch's  book,  ̂ Mobilizing  Woman- 
Power,  >  Theodore  Roosevelt  says:  "No  man 
who  is  not  blind  can  fail  to  see  that  we  have 
entered  a  new  day  in  the  great  epic  march  of 
the  ages.  For  good  or  for  evil  the  old  days 
have  passed;  and  it  rests  with  us.  the  men  and 
women  now  alive,  to  decide  whether  in  the 
new  days  the  world  is  to  be  a  better  or  a  worse 
place  to  live  in  for  our  descendants. 

^In  this  new  world  women  are  to  stand 
on  an  equal  footing  with  men,  in  ways  and 
to  an  extent  never  hitherto  dreamed  of.  In 
this  country  they  are  on  the  eve  of  securing, 
and  in  much  of  the  country  have  already  se- 

cured, their  full  political  rigjits.  ...  If  they 
show  under  the  new  conditions  the  will  to  de- 

velop stren^h  and  the  high  idealism  and  the 
iron  resolution  which  under  less  favorable  cir- 

cumstances were  shown  by  the  women  of  the 
Revolution  and  of  the  Civil  War,  then  our 
nation  has  before  it  a  career  of  greatness  never 

hitherto  equaled.* The  work  accomplished  by  these  intelligent 
lx>dies  of  women  has  been  marvelous.  For  in- 

stance the  club  in  Saint  Paul.  Minn.,  known  as 
the  Territorial  Pioneers  secured  a  State  park 
or  forest  reserve  of  12,000  acres  and  200,000 
acres  of  pine  land  to  be  cut  under  forestry  regfu- 
lations;  also  a  yearly  appropriation  from  the 
State  for  a  State  art  society;  also  an  appro- 

priation of  $6,000  yearly  for  a  State  traveling 
library.  The  activities  of  national  societies, 
such  as  the  Colonial  Dames,  of  the  Daughters  of 
the  American  Revolution,  etc. ;  include  tlie  acqui- 

sition and  protection  of  historical  spots  and  the 
erection  of  monuments;  the  encouragement  of 
historical  research;  the  preservation  of  docii- 
ments  and  relics,  and  the  celebration  of  patri- 

otic anniversaries. 
Alumnae  associations,  formed  from  the 

graduates  of  colleges,  institutes,  academies  and 
seminaries.  *To  unite  graduates  for  their  mutual 
benefit,  to  preserve  the  pleasant  relations 
formed  during  college  life,  and  advance  the 

cause  of  education  among  women**  come  under 
the  head  of  women's  clubs.  Kindergarten  clubs 
have  furthered  good  work.  Librar>'  clubs  have 
built  up  free  libraries.  In  the  South  and  West 
traveling  libraries  have  accomplished  useful 
work  toward  free  education.  Professional  clubs 
include  many  associations  of  teachers,  nurses, 
lawyers  and  women  of  other  professions.  Press 
clubs,  for  members  of  the  literary  profession  in 
all  large  cities  exist.  The  Professional 
Woman's  League  of  New  York,  one  of  the 
strongest  clubs  of  this  class,  was  organized  in 
December  1892  for  the  benefit  of  members  of  the 
dramatic,     musical     and     literary    professions. 
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It  is  a  distinctive  society  in  that  it  loans 
niuiu'y  lo  its  nii'mlicrs  wlicn  sickness  or  sudden 
calamity  overtakes  ihem.  To  this  class  iH'lonK 
the  educational  and  industrial  unions.  The 

Woman's  Christian  Temperance  Union  is  a 
large  active  body,  doing  the  work  its  name 
implies. 

The  International  Sunshine  Society,  founded 
by  Mrs.  Cynthia  \Vf -stover  Alden,  lS9b.  and 
incorporated  8  March  l^X)  has  for  its  object: 
"To  incite  its  members  to  the  performance  of 
kind  and  helpful  deeds,  and  to  thus  bring  the 
sunshine  of  happiness  into  the  greatest  possible 
number  of  hearts  and  homes.*  This  is  the 
largest  individual  club  in  the  country,  although 
it  might  be  classed  in  the  line  of  federations, 
as  it  has  branches  all  over  the  United  States 
and  a  few  in  other  parts  of  the  world.  The 
estimated  meml»ership  is  250,000. 

The  National  Association  of  Colored 
Women  was  organized  in  1894.  Its  motto  is 
^Lifting  as  we  Climb." 

Merc  mention  of  all  the  important  organiza- 
tions of  women  would  require  a  large  volume. 

Many  of  these  bodies  are  federated  with 
branches,  or  chapters,  or  units,  in  every  State. 
One  of  the  largest  of  the  patriotic  societies  is 
the  Daughters  of  American  Revolution 
(D.  A.  R.),  founded  in  1890,  with  headquarters 
at  Memorial  Continental  Hall,  Washington. 
This  numbers  140333  members  with  chapters  in 
all  the  States.  The  Daughters  of  the  Revolu- 

tion, founded  in  1891,  also  has  diapters  in  all 
the  States.  The  National  Society  of  Colonial 

Dames,  founded  in  1892,  comprises  9,000  mem- l)crs.  Its  council  meets  in  Washington  every 
two  years.  Kach  State  has  its  independent  so- 

ciety and  all  are  presided  over  by  the  national 
societv.  The  Colonial  Dames  of  America, 
founded  in  1892.  has  also  a  large  membership. 
In  addition  to  these  there  are  the  Society  of 
Daughters  of  Holland  Dames;  National  Soci- 

ety of  United  States  Daughters  of  1812.  3,500 
members;  Pocahontas  Memorial  Association, 
3,200  memlK-rs;  United  Daughters  of  the  Con- 

federacy, 1894,  100,000  members;  Daughters  of 
the  Cinciimati,  incorporated  1894.  the  purpose 
of  which  is  to  educate  a  daughter  of  a  naval  or 

army  officer  with  a  view  to  self -support  in 
teachers'  college;  Imperial  Order  Daughters  of 
the  British  Kmpire  in  the  United  States; 
Mount  Vernon  Ladies'  Association  of  the 
I'nion,  founded  in  1853,  to  care  for  Washing- 

ton's home  on  the  Potomac,  34  members;  Na- 
tional Society  of  New  Kngland  Women;  Na- 
tional Society  of  Ohio  Women;  Society  of  Illi- 

nois W(»me!i;  National  Congress  of  Mothers 

and  Parent  Teachers'  Associations,  1897,  100,- 
000  members;  National  Women's  Life  Saving 
League,  1911,  2.000  members,  to  teach  women 

and  children  swimming;  American  Nurses' 
.Association,  3.500  meml)crs;  Women's  Univer- 

sity Club,  1891,  1.200  members;  New  York 

Women's  League  for  Animals,  free  hospital 
and  dispensar>',  1910.  1.500  members;  Women's Municipal  League,  New  York,  1.500  members; 

Women  lawyers'  Association,  New  York, 
18*^.  250  memliers;  College  Women's  Gubs; 
.Association  of  Women  Painters  and  Sculptors; 

National  Lra^Mie  for  Women's  Service,  1917, 
i*ver  3(XU10()  members,  organizations  of  wo- 

men vuluntetrs  doing  economic  and  social 
emergency  service:  Vassar  Students.  1889.  1J225 
i-.K'nitKTs:  ram]»  lire  (iirls.  1*>12,  lOO.(XX)  mem- 

liers; Girl  Scouts,  60,000  mombert;  and  iht 
Needlework  Guild  in  America,  established  in 

18K5  and  incorporated  in  1896,  office  in  I'hib- 
delphia  with  500  branches,  the  object  of  which 
is  to  furnish  garments  and  household  Itnm  an- 

nually to  hospitals,  homes  and  other  diaritics 
and  special  contributions  in  times  of  disaster. 

Ornnication  in  Great  Britain. —  The  prin- 
cipal London  clubs  are:  Albemarle,  estab- 

lished 1874,  1,100  members;  Alexandra.  IMM. 
800  members;  Automobile,  1903,  450  mem- 

liers; Empress,  1897.  2,500  members:  Hakyoo. 
1911,  800  members;  International.  1911.  un- 

limited; Ladies'  Armv  and  Navy,  1902.  3jOOO 
members;  Ladies'  Athenaeum,  1904,  910  mem- 

bers; Ladies'  Empire,  1902,  1,200  members; 
Ladies'  Imperial,  1906,  2,300  members;  Ladin' 
Park,  1005,  1,400  members  ;JUceum.  1904.  2.400 
members;  New  Century.  1899.  3,000  member*; 
New  Victorian,  1896,  800  members ;  Pioneer. 
1892,  700  members;  Sesame.  1895.  950  member*; 
Three  Arts,  1911,  1,200  members;  L-niversit), 
1887,  no  limit;  Victoria.  1894.  450  members 

and  Writers',  1891,  400  members. 
There  are  also  m  Great  Britain  the  Woman's 

Lilteral  Federation;  the  Women's  Naiiooal 
Liberal  Association ;  the  Scottish  Women's  Li!>- eral  Association;  Association  of  Women 

Clerks  and  Secretaries;  Women's  Imperbl Health  Association ;  Society  for  Promoting  the 
Emplo>'ment  of  Women;  and  National  Unioa 
of  Women  Workers  of  Great  Britain  and  Irt- 
land,  the  governing  body  of  which  is  the  Na- 

tional Council  of  Women. 
Manv  new  organizations  of  women  wcrr 

founded  in  England  during  the  war.  Tbc 
V.  A.  D.  of  the  British  Red  Cross  and  the  Or- 

der of  Saint  John  of  Tenisalem  extended  its 
work  and  many  hospitals  were  opened  in  vari- 

ous parts  of  the  country.  The  work  on  the 
Contment  was  also  enormous. 

The  Women's  Royal  Naval  Service,  oma- 
ized  in  1917,  has  become  a  valuable  society,  llw 
service  consists  of  *mobilc*  and  *inunoliik' 
women.  The  first  could  be  sent  anywhere;  the 
second  remained  at  home.  The  service  ii 

strict  and  exceedingly  efficient.  ̂   There  are  of- 
ficers, chief  section  leaders,  section  leaders  sod 

ratings.    The  uniform  is  dark  Mue. 

During  the  war  the  Women's  Array  Anil- 
iary  Corps,  \4fiO0  women,  worked  in  direct  eoa- 
nection  with  the  fighting  force  and  an  additioail 
10.000  was  called  out  each  month.  Tluft.  froa 

its  initials,  was  known  as  the  *Waacs.*  In  IW 
this  Woman's  Army  Auxiliary  Corps  chamcd 
its  name  to  Queen  Mary's  Army  Atudfary 
Corps,  with  the  queen  at  the  head.  Larsc  ■■■- 
licrs  were  engaged  in  work  in  France.  Thar 
work  consisted  of  ever>'  land  of  emplo|f» 
undertaken  by  a  soldier  except  actual  figUiiV- 
The  large  majority  are  skilled  workers.  Ok 
duty  is  caring  for  the  graves  of  those  Mfcn  ■■ 
France.  The  Q.M.A.A.C.  wears  a  Uoli 
uniform.  Some  of  its  women  have  fesi  iber 
lives  in  service. 

The  Navy.  Army  and  Canteen  Board  ibo 

wears  a  khaJd  uniform.  The  WonaB*t  Rofil 
Klying  Corps  is  an  important  oimaiaiiflB. 
The  memliers  do  not  fly,  but  release  mkb  for 
duty.  One  section  of  the  corps  is  that  of  wo^ 
Kir  bicycles.  The  Woman's  Legion  ts  eiftrt 
in  motor  driving,  which  is  one  of  its  b«an0 
fit  wfirk. 

The  Women's  I^nd  Amy  produced  doritf 
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much  of  the  home-grown  food  and 
r  stock  and  barn-yard  produce.  Wo- 
ivers  of  the  Royal  Mail  were  also 
he  new  corps  of  women  workers  called 
the  war.  The  women  police  have  also 

increased.  These  bodies  of  women  are 
nized  and  properly  governed.  Among 
nt  societies  are  the  Women's   Service 
Women's  Farm  and  Garden  Union: 

s  Reserve  Ambulance  Corps;  and 
jf  Munition  Workers'  Committee. 
Idng-women's  Clubs. —  The  working- 
working- women's,  clubs  are  organiza- 

rmed  by  industrial  women  and  girls  *to 
•y  co-operation  means  of  self-improvc- 
[>portunities  for  social  intercourse  and 
rdopment    of     higher,    nobler    aims.* 
the  most  important  of  these  arc  the 
of  Associations  of  Women's  Clubs  and 
onal  Women's  Trade  Union  League, 
working-girls'  clubs  arose  out  of  prac- 
ds.  They  began  in  London.  The  Soho 
1  the  House  of  180,  the  Club  and  Work- 

s' House  and  the  Saint  Giles's  Evening 
Working  Girls  were  among  the  earliest. 

>e  members  many  pleasures  and  excur- 
ere  provided.  In  1883  the  movement 
3  this  country  and  began  with  the  Indus- 
:iety  of  Hoboken.  N.  J.,  and  the  Work- 

s' Society  of  38th  Street,  New  York, 
ter  became  the  Irene  Club.  This  move- 
)on  extended  throughout  the  country. 
J  cases  the  clubs  were  formed  by  the 
mselves;  in  others  by  noted  club  lead- 
church- workers.  The  National  League 
icn  Workers,   formed  in  Philadelphia, 
by  the  Irene  Club  of  New  York,  the 

al  Society  of  Hoboken,  the  New  Cen- 
ild  and  the  Saint  James  Guild  of  Phila- 
and  the  Shawmut  Club  of  Boston,  is  a 
instance  of  rapid  growth.  In  1916 
iced  120  clubs  and  had  15,000  members, 
ial  publication  is  The  Club  Worker. 
lany  was  early  in  the  field  with  such 
ilions.  In  1865  the  Berliner  Lette 
was  founded  for  the  improvement  of 
istrial  efficiency  of  girls  of   the  upper 
and  the  Universal  German  Women's 

ivas  for  the  improvement  of  women's 
n  and  the  conditions  of  working-wo- 
n  1888  the  Union  of  Progressive  Wo- 
nions  was  organized,  which  by  1910  had 
dies,  with  2,000  members  and  a  paper, 
luenbewegung.  In  1889  the  Union  of 
Employees  was  founded,  which  by 

d  150,000  members  conducting  a  labor 
loan  bureau  and  giving  free  legal  aid. 
the  society  Jugcndschuts  was  estab- 

with  a  hygienic  and  an  ethical  propa- 
ind  maintaining  a  home  for  working- 
Vorking-womcn  have  organized  in  Ger- 
to  Socialistic  Trade-Unions.  Two  im- 
national  societies  were  in  existence  at 
inning  of  the  World  War:  one  was 
itic  and  the  other  aristocratic.  The 
is    Bund    deutscher   Frauenverein,    Dr. 
Baumcr  its  president.  The  member- 

sists  of  half  a  million  women.  The  sec- 
er  Vaterlandische  Frauenverein  with 

•anches,  evangelical  and  military,  was 
le  Armee  der  Kaiser,  At  the  beginning 
var  the  dissemination  of  all  instruction 
nen  in  war  economics  was  delegated  to 

the  League  of  Women's  Domestic  Science Clubs. 
In  France  feminism  and  sociaUsm  were 

classed  together  in  the  Revolution  of  1848.  The 
woman  movement  did  not  take  root  until  the 
Second  Empire,  when  Maria  Desraismes  and 
Leon  Richer  founded  in  1876  the  Societe  pour 
I'amelioration  du  sort  de  la  femtne.  This  so- 

ciety was  supported  by  Dumas  fil^,  Victor 
Hugo  and  other  men  of  note.  In  1880  La  ligue 
pour  le  droit  des  femmes  was  founded;  in  1890 
L'Union  universelle  des  femmes;  in  1891  La 
Solidarity ;  and  in  1896  Le  feminisme  Chre- 

tien. In  1909  the  French  Womah's  Suffrage 
Society  was  organized.  An  organization  of  a 
different  order  is  L'CEuvre  de  la  Chanssie  du 
Maine,  founded  in  1871  by  Madame  de  Pres- 
sens6  to  assist  child  victims  of  the  war  of  1871. 
This  has  developed  into  a  vast  centre  of  activ- 

ity in  all  branches  of  child- welfare.  Among 
other  organizations  are  L'Acceuil  Frangaise  de- voted to  the  children  of  the  invalided  districts; 
Pupilles  de  la  Guerre  and  Veuves  de  la 
Guerre,  which  were  federated  during  the  war 
into  one  societv  called  L'assistance  de  la  mere 
et  Venfant.  The  National  Council  of  French- 

women and  L'CEuvre  Parisienne,  the  latter 
founded  and  directed  by  Madame  Brundsch- 
vicq,  accomplished  prodigious  results.  The  As- 

sociation des  Surintendantes  d'Usincs  and  In- 
firmikres  visit euses  were  also  organizations  of 
far-reaching  service  during  the  war. 

Among  the  first  French  women  to  mobilize 
were  the  members  of  the  Croix  Rouge  (Red 
Cross),  comprising  the  three  great  societies: 
Sccours  aux  Blesses  Militaires;  L'Union  des 
Femmes  de  France;  and  L' Association  des 
Dames  Francoises.  The  Conseil  National  des 

Femmes  and  the  Women's  suffrage  unions  — Fediration  Nationale,  Alliance  Nationale  and 
L'Union  Frangaise  —  also  entered  into  war- 
work.  These  societies  held  a  great  meeting  in 
the  Sorbonne  in  1915  and  planned  their  work. 

Conspicuous  among  women's  organizations 
during  the  war  was  the  Woman's  Peace  Party 
of  America,  which  became  the  American 
Branch  of  the  International  Committee  of 
Women  for  Permanent  Peace.  This  was  or- 

ganized in  1  Jan.  1915,  Jane  Addams,  chair- 
man. During  1917  this  organization  main- 
tained 200  local  branches  throughout  the 

L^nited  States. 
The  scheme  of  the  International  Congress 

of  Women  was  formulated  at  a  small  confer- 
ence of  women  held  in  Amsterdam  in  February 

1915.  The  result  was  that  the  Dutch  women 
formed  a  committee,  for  an  International  Con- 

gress of  Women  to  meet  at  The  Hague.  Fifteen 
hundred  women  convened  there  1  May  1915, 
and  conferred  on  international  questions.  The 
United  States  sent  47  members-;  Sweden,  12; 
Norway,  12 ;  Italy,  I ;  Himgary,  9 ;  Germany, 
28;  Denmark,  6;  Canada,  2;  Belgium,  5;  Aus- 

tria, 6;  Great  Britain,  3  and  Holland  1^000. 
The  president  of  the  International  Committee 
of  the  Congress  was  Jane  Addams  of  Chicago. 

The  American  women  came  forward  magnifi- 
cently to  aid  in  war  work.  The  Red  Cross 

with  its  5,000,000  members  and  3,000  units 
produced  chapter  work-rooms^  each  of  which 
was  a  little  organism  contributing  to  the  whole. 

The  National  League  for  Woman's  Service  in six   months   drew   to   itself   300,000   members. 
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TliP  W'jjmcTrs  rctmniittrc  nt  ilu-  Coiinril  of 
Natinnal  Dtirn^o  lirld  a  nu-ctiiiK  i"  WashinR- 
lon.  1  June  PI 7.  at  whirh  2tX)  national  (»rfi;;ani7a- 
tions  of  women  mot  and  niitlinod  plans  for 
work  and  srrvirc.  The  War  Work  Coiinril 

of  the  Younj^  Women's  Christian  Association; 
the  Division  of  Women's  War  Work  of  the 
Committee  on  l*iil>lic  Information;  the  Sla^o 
Women's  War  Relief;  the  Conncil  of  Jewish Women;  the  Keaj^ne  of  Catholic  Women;  the 

Women's  Land  Army;  the  Hadcssah  Women's 
Zionist  Organisation  for  Relief  Work  in  Pal- 

estine and  the  Mayor's  Committee  of  Women in  many  cites  and  towns  are  amon^  the  most 
conspicuous  of  the  societies  produced  by  the 
war.  The  mo^t  important  and  perhaps  the 

Ltest  society  of  importance  is  the  Woman's Coimcil,  Leafinie  of  Nations  Association. 
Bibliography. —  Consult  nurrell.  Caroline  R.. 

*The  Complete  Cluh  RcH)k  for  \\c»men*  (I5os- 
ton  1915);  Cass.  Alire  If.,  nVactical  l*ro- 
Krams  f<»r  Women's  Cluhs*  ( Chicago  lOL^) ; 
Croly.  Mrs.  Jennie  C..  *Tho  History  of  ihc 
Woman's  Cluh  Movement  in  America^  (\ew 
York  IWi)  ;  Kvans.  Anne  Marie.  *  Woman's 
Rural  On^anizations*  ((iovernment  Printing: 
OtTice.  Washington  1018);  Miller,  *The 
Woman's  Cluh'  (I'nited  States  IVpartment  of Lahor,  bulletins  Nos.  IS  and  2^,  and  New 
York  1890);  Otto- Peters,  *IXis  erste  vierte- 
jahrhundert  des  allcKcmeine  deutschen  Frauen- 
\ereins  K^^priindel  au  18  Okt.  1865  in  Leipzig* 
(LeipziR  1890);  Winslow.  Helen  M..  ̂ OlVicial 
Rcfsister  and  Directory  of  Women's  Cluhs  in 
America*  (Vol.  XXI.  Shirley,  Mass.  1919).  Also 
list  uf  l>ooks  and  a r ticks  in  Chauiauquan,  No. 
31;  also  Winslow,  Helen  M..  *  Story  of  the 
Woman's  Cluh  Movement'  (in  Xciv  Emjland 
Maifocine.  Boston  l'M18).  RoKarding  woman's 
work  in  the  Kuropean  War,  consult  Addams, 
jane.  Blatch.  biniily  and  Hamilton,  Alice, 
*Womcn  at  The  Ha^iK*  (New  York  1915); 
AtluTion,  Gertrude.  'The  Living  Present' 
id.  1917);  Arhuthnot.  C.  C.  ' Women's  Eco- 

nomic Service  in  Time  of  War'  (in  Western 

Rcser\'e  University  Bulletin,  \'ol.  20.  No.  3, 
Chveland  1917)  ;  RIatch,  Harriet  Stanton.  'Mo- 
hili/in;^  Woma!l-I^)we^,  •  with  a  t'nreword  hy Theodore  Roosevelt  (New  York  1918)  ;  Bau- 
nicr,  (iertrud.  'Dir  KricK  uud  <lie  Frau'  (Stuti- 
Kart  1914)  ;  Churchill.  Jennie  Jerome.  *  Woman's 
Work  in  War  Time*  (Lnncfj^n  191f>)  ;  Clarke. 
Ida  C.  *  American  Women  and  the  World 
War*  (New  York  1*^18)  :  'Letters  of  Tomasina 
Atkins.  Private  Xy.A.A.C.  (London  1018)  ; 
Stone.  Ciilhert.  'Womrii  War- Workers*  (id. 
1017);  l's].orne.  Mtn.  H.  M.  ̂ Women's  Work 
in  War  Time*  (id  1017) :  and  the  foIlowiuR 
ma^Mzine  articles:  BallaiKue,  Camille.  M.a 
femme  francjai^e  et  la  fpierre*  (in  Rcrmc 
ht'fulinfni(fiiirt\  Paris  lOlfi)  ;  'Canadian  Women 
War-uorkers  Ovrrsea'  (in  Catuutiau  ̂ faga::\^u• 
lOl'M;  James.  Violet  S.,  ̂ Women's  Work  in 
the  \Var'  (in  Jminial  «>/  Anwriran  History, 
Vnl  12.  New  York  1018);  Maml.  C.  I'...  'Whiit 
Prrnch  Women  arc  T>oinKr*  ilAvituj  Age  1918); 
Rf»l>in"*.  KIi/.'i]»t ih.  '('«inseripiion  f(»r  Women* 
fin  C«'«ftiif;»t'»,jrv  A'l-nVti'.  1017;  and  in  the 
l\'\tA\sUnu    .U.w.j.-iW.  \'ol    111.  lOlS) 

I'Sim  k   SiN«.i  I  io\. 

Authi'}     .»/      *  Wcuil     V,-:*'     York     I'tufrr     tht' 
(iV-Ti/iV  • .    '  I  :t*ii:turr   ,/   Our   f- 'ire fnt hers* : 
'(f'ii:(/i-  /i'  M.t/.ru  (tf^t-ras*:  *.•!  Daughter  oj 
the  Revolution' .   cti. 

WOMEN'S  CLUBS,  Gencrml  Pederatioii 
of,  an  organization  incorn<>rated  in  the  Untied 
States,  in   1R92.   and   wiinin   a   few   vcar^  wa% 

composed  of  over  2,675  women's  cluits,  havins 
a  memhership  of  155.000  women  in  the  Ignited States  and  foreifrn  countries.     The  purpose  of 
the  federation     was  declared  in  its  articles  ot 

incorpciration  to  he  *to  hrintr  into  cotniniinira- 
tion    with    one    another    the    various    women's 
cluhs  throughout  the  world,  that  they  may  cofB- 
nare   metho<Is   of   work  and   liecome    mutually 
nelpful.     Constitutions   of   cluhs   applying    fnr 
memhership  should  show  that  no  «iertarianisin 
or  political  test  is  required,  and,  while  ihr  dis- 

tinctively   humanitarian    movements     may    hr 
recopiized,  their  chief  purpose  is  not  philan- 

thropic nor  technical,  hut  sncial.  literar>'.  aniv 
tic    or    scientific    culture.*      Meetii  i^s    of    the 
federation  are  held  ittenniallv.     There  are  now 
federations    in    all   of   the    Onited    States   and 
some  of  the  territories,  and  allied  organization « 
exist   thr(»UKrhout   the  civilized  communities  vi 
the  world.    The  federation  in  New  York  Slate 
is  far  the  largest,  including  nearly  300  cluhs  and 
over  a  quarter  of  a  million  individual  memhen 

See  Women's  Clubs. 
WOMEN'S  HOME  MISSIONARY  SO- 

CIETY.    Sec   Methoimst  Chi'kchrs  or  thi WOKLD. 

WOMEN'S  RIGHTS  is  the  term  applied  to 
the  claims,  made  on  behalf  of  women,  tn  a 
U>{al,  political,  educational  and  social  snm 
e^iual  to  that  of  men.  The  modem  movemfn*. 
in  this  direction  dates  from  about  lftl8,  ha\in8 
be^un  in  the  United  States.  Notwithstandinc 
the  ridicule  which  assailed  its  early  advocates 

the  claims  of  women  have  been  larf^ely  reci^- 
nizcd.  As  the  crusade  advanced,  it  assumrd 

form  in  the  Woman  Suffrage  (qv.)  mo\'enieBt 
WONDER-WORKING  MAGICIAN,  The 

(*El  Mdgico  Prodigiosan ).  The  supcriicial  rt- 
•icmhlance  lietwecn  Calderon's  play  and  Goetbc'ft ^  Faust'  has  made  this  one  of  the  best 
known  of  Spanish  dramas.  Goethe,  who  vas 

i en o rant  of  Calderon's  play  when  he  wrote  (he 
first  part  of  'Faust.'  but  jealous  of  the  Spanish 
playwright's  extraordinary  popularity  during  the 
early  decades  of  the  19th  centur->'.  said  with 
much  truth  and  some  bitterness.  *it  is  the  sab- 
ject  of  Doctor  Faust  treated  with  incretfiblc 

vulKarity*  (1812).  In  Calderon's  work,  *Cipri- 
ano,'  a  passionate  young  gentleman  is  dis* 
traded  from  the  pursuit  of  love  hy  his  studies 
lut  upon  seeing  l>eautiful  Tustina,  he  bcconcs 
enamored  and  makes  a  pact  with  the  devil  ia 
order  to  win  her.  He  is  inspired  hy  no  >Tani- 
iuK  for  knowledge  or  power  over  natural 
forces,  but  becomes  simply  one  more  of  the 
countless  victim^  of  unbridled  passion  found  ia 
Spanish  literature  ot  the  golden  age,  the  nnne- 
diate  prototype  being  in  the  present  instanrr 

Friar  Giles  of  Mira  dc  Mesqua's  *EI  Escbio 
(1(1  Demonio*  (1612)  In  'Faust,*  on  ̂  
other  hand,  we  have  an  old  man  who  has  lo«' 
f.iith  in  science  and  dinne  power,  and  nahts  ' 
pact  with  the  devil  in  oraer  to  obtsin  lefv- 
\cnation.  Only  the  incriminating  charter  0 
(i^mmon  to  the  tw<*  plays.  Calderon  wrote  hi« 
drama  for  a  reliL?iou<i  celebration  in  the  tovi 

ot  Vrpe<.  \i\M.  l-'or  his  plot  he  had  recow«e 
lo  the  Ifirend  i»f  Saint  I'iprianus  and  Sai^i lusiina  ot  Anti<ich.  who  suffered  martynkv 
it:  the  earlv  centuries  of  the  Christian  era!   Tht 
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ical  element  h  slight;  and,  although  in- 
I  to  tell  a  pious  talc,  the  play  soon  de- 

ltas, after  the  spirited  opening  scenes 

familiar  to  English  readers  by  Shelley's 
td  rendering  into  a  typical  Spanish  play 
ve  intrigue,  with  unpardonable  conccs- 
by  way  of  irrelevant  bulToonery  to  the 
ers  of  Yepes,  for  whose  benefit,  Hkewise, 
ithor  adopted  a  hiunbler  style  than  when 
g  for  the  palace.  Like  other  plays  of 
ime,  notably  Calderon's  *La  Vida  cs 
*  and  *E1  Condenado  por  Desconfiado,* 
jbtful  authorship,  it  offered  a  defense  of 
ctrinc  of  free  will,  the  only  weapon  which 
no  and  lustina  used  success fufly  against 
»'il  one.  There  are  editions  by  Morcl- 
Heilbronn,  1877,  and  by  Kreidcel,  Leip- 

885.      For    translations    see    article    on 
ron. 

Milton  A.  Buchanan. 

ONSAN,  or  GENSAN,  Korea,  one  of 

•en  ports  of  the  east  coast,  on  Broughton's 
midway  between  Vladivostok  and  Fusan, 
:ted  by  railway  with  Seoul  and  by 
ers  with  ports  in  Japan,  Siberia  and 

It  is  never  closed  in  winter.  Its  harbor 
p  and  spacious.  Its  superb  scenery  and 
lira  ate  make  Wousan  a  favorite  summer 
for  foreigners.  Gold  and  copper  from 

ines  in  the  neighborhood  and  the  agri- 
al  products,  reaching  an  annual  value 
,000,000,  are  exported  through  Wousan. 
20,000,    one-fourth    being   Japanese. 
DOCHANG,  China.     See  Wu-chang. 

DOD,  wud,  Alexander,  Scottish  physi- 
b.   Cupar,  Fife,  10  Dec.  1817;  d.  Edin- 
26  Feb.  1884.  He  was  graduated  from 

urgh  University  with  the  degree  of  M.D. 
9;  and  shortly  afterward  became  one  of 
edical  ofliccrs  at  the  Royal  College  Dis- 
y  in  Edinburgh.  He  was  one  of  the  most 
lent  members  of  the  Roval  College  of 
ians  and  Surgeons  there,  being  president 
at  organization  in  1858-61  and  rcpre- 
j  it  in  the  general  medical  college  in 
4.  His  most  important  contribution  to 
actice  of  medicine  was  the  introduction 
use  of  the  hypodermic  syringe  for  ad- 

ering  druigs;  ihis  he  first  brought  into 
by  the  publication  of  a  pamphlet  in  1855, 
d  *New  Method  of  Treating  Neuralgia 
I  Direct  Application  of  Opiates  to  the 
il  Points.^  In  addition  to  the  pamphlet 
med  he  wrote  ̂ What  is  Mesmerism* 
•  ;  ̂ Smallpox  in  Scotland>  (1860);  <Pre- 
ry  Education*    (1868). 
DOD,  Anthony,  English  antiquary  and 
pher:  b.  Oxford,  17  Dec.  1632;  d.  there, 
)v.  1695.  He  was  educated  at  Mcrton 
e,  Oxford,  and  gave  his  life  mainly  to 
s  connected  with  the  history  of  the  uni- 
'.  His  researches  resulted  in  his  ̂ His- 
nd  Antiquities  of  the  University  of  Ox- 
(1674).  It  was  written  in  English;  but 
v-as  thought  proper  that  it  should  appear 
in  for  the  information  of  foreigners,  it 
ranslaled  into  that  language  under  the 
ion  of  Dr.  Fell,  dean  of  Christ  Church, 
Wished  at  the  Oxford  Press,  as  'Historia 
ntinuitatcs  Universitatis  Oxonicnsis.* 
s  'Survey  of  the  Antiquities  of  the  City 
ford*    was  edited  by  Gark  in   1889^99. 

In  1691-92  appeared  his  ̂ Athenac  Oxonicnses,* 
an  account  in  English  of  the  writers  and  bish- 

ops educated  at  Oxford  from  1500  lo  1690, 
but  for  his  criticisms  of  the  Earl  of  Clarendon 
in  this  work  he  was  expelled  from  Oxford. 
The  English  edition  of  his  first  work,  first  pub- 

lished by  John  Gutch,  appeared  as  *  History  and 
Antiquities  of  the  Colleges  and  Halls  in  the 
University  of  Oxford*  (1786-90)  and  <  History 
and  Antiquities  of  the  University  of  Oxford* 
(1792-96).  The  Oxford  Historical  Society 
published  an  edition  of  his  autobiography  and 

diaries  by  Andrew  Clark  in  1891-1901.  Many of  Wood  s  original  manuscripts,  his  diaries  and 
much  of  his  correspondence  are  to  be  found  in 
the  Bodleian  Library. 

WOOD,  De  Volson^  American  engineer: 
b.  Smyrna,  N.  Y.,  1  June  1832;  d.  Hoboken, 
N.  J  ,27  June  1897.  He  was  graduated  from 
the  Rensselaer  Polytechnic  Institute,  Troy, 
N.  Y.,  in  1857,  was  professor  of  civil  engineer- 

ing in  the  University  of  Michigan  1857-72, 
professor  of  mathematics  in  the  Stevens  Insti- 

tute of  Technology  at  Hoboken  1872-85  and 
from  the  last-named  date  professor  of  engi- 

neering there.  Among  valuable  inventions  oy 
him  may  be  mentioned  a  steam  pump,  pneu- 

matic rock  drill  and  an  air  compressor.  He 
published  ̂ Resistance  of  Materials*  (1871;  7th 
ed.  1897);  ̂ Bridges  and  Roofs*  (1873;  2d  ed. 
1880);-  <Co-ordinate  Geometry*  (1879);  ̂ Re- 

action Motors*;  *  Thermodynamics*  (1887;  rev. 
ed.  1905) ;  ̂ Turbines,  Theoretical  and  Prac- 

tical* (1896). 

WOOD,  Edmund  Burke,  Canadian  jurist 
and  legislator:  b.  near  Fort  Erie,  Ontario,  13 
Feb.  1820;  d.  Winnipeg,  7  Oct.  1882.  He  was 
graduated  at  Oberlin  College  in  1848  and  was 
called  to  the  bar  of  Upper  Canada  in  1853.  He 
served  in  the  legislative  assembly  in  1863-67, 
and  after  the  Canadian  confederation  he  served 
in  both  the  Ontario  legislature  and  the  Canadian 
House  of  Commons,  a  dual  representation  being 
then  permitted.  He  was  Provincial  Treasurer 
in  the  Macdonald  administration  in  1867-71. 
He  resigned  his  seat  in  the  Ontario  legislature 
in  1873  and  was  returned  to  the  Canadian 
House  of  Commons.  In  1874-82  he  was  chief 
justice  of  Manitoba. 

WOOD,  Edward  Stickney.  American  chem- 
ist: b.  Cambridge,  Mass.,  26  April  1846;  d. 

Pocasset,  Mass.,  11  July  1905.  He  was  gradu- 
ated from  Harvard  in  1867  and  obtained  his 

medical  degree  in  1871.  He  was  assistant  pro- 
fessor of  chemistry  in  the  Merical  School 

1871-76,  and  full  professor  there  from  1876. 
He  published  a  translation  of  Neubauer  and 
Vogel's  ̂ Analj'sis  of  Urine*  (1879)  ;  and  was 
an  expert  on  all  matters  relating  to  poisons. 
After  1873  he  was  chemist  of  the  Massachusetts 
General  Hospital.  In  1880  he  was  a  member  of 
the  Committee  of  Revision  of  the  United  States 
Pharmacopoeia. 

WOOD,  Eleazer  Derby,  American  soldier : 
b.  New  York,  1783;  d.  Fort  Erie,  Ont.,  13  Sept. 
1814.  He  was  graduated  from  West  Point  in 
1806  and  in  the  second  war  with  England  con- 

ducted the  defense  of  Fort  Meigs  in  1813.  and 
was  brevetted  major  for  gallanto'.  He  partici- 

pated in  the  battle  of  Niagara  or  Lundy's  Lane, 
26  July  1814.  and  was  brevetted  lieutenant- 
colonel.    In  the  sortie  of  13  September  he  fell 
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at  the  head  of  his  command.    A  monument  to 
his  mt-mory  was  erected  at  West  Point. 

WOOD.  Ellen  Price.  English  novelist,  best 
known  as  Mrs.  Henry  Wood:  b.  Worcester,  17 
Jan.  1814;  d.  London,  10  Feb.  1887.  In  1836 
she  married  Henry  Wood,  a  member  of  a  bank- 

ing and  shipping  firm,  and  from  then  till  1856 
lived  in  France.  She  began  her  literary  career 

by  contributing  to  Bent  ley's  Miscellany  and 
the  Sew  Monthly  Magazine  and  in  the  in- genuity of  her  plots  excelled  all  her  English 
contemporaries.  In  1867  she  becanne  editor 
and  proprietor  of  the  Argosy  magazine.  Her 
books  are  not  sensational,  in  the  ordinary  ac- 

ceptation of  the  term,  and  display  beside  re- 
markable constructive  skilly  not  a  little  keen 

character  drawing  and  descriptive  power.  They 
have  been  widely  circulated  both  in  this  country 
and  England,  and  among  them  are  ̂ East 
Lynne^  (1861),  which  has  had  an  enormous 
success  both  as  a  lK)ok  and  a  drama,  and  still 

continues  to  be  popular;  *Mrs.  Halliburton's 
Troub}es>  (1862);  «The  Channings,>  which  is 
a  most  entertaining  study  of  schoolboy  hfe 
(1862) ;  *The  Shadow  of  Ashlydyat>  (1863) ; 
<A  Life's  Secret*  (1867);  <Roland  Yorkc> 
(1869),  a  continuation  of  <The  Channings*; 
«Dene  Hollow>  (1871);  < Within  the  Mazc> 
(1872);  <Fyiina>  (1876);  <Pomeroy  Abbey > 
(1878);  <Court  Ncthcrleigh>  (1881);  <The 
House  of  HalliwelP  (1890);  and  the  < John- 

nie Ludlow  Storics>  (1874-80).  Consult  <Me- 
morials'  by  her  son  (1894). 

WOOD,  Sir  Evelyn,  English  general:  b. 
Cressing,  Essex,  9  Feb.  1838;  d.  2  Dec. 
1919.  He  was  educated  at  Marlborough 
College  and  joined  the  navy  in  1852.  Dur- 

ing the  Crimean  War  he  served  in  the 
Naval  Brigade  and  was  severely  wounded 
while  carrying  a  scaling  ladder  to  the  Redan. 
In  1855  he  entered  the  army  as  coronet,  in  1858 
served  in  India  as  a  brigade-major  and  received 
the  Victoria  Cross  for  conspicuous  valor,  De- 

cember 1859.  In  1873  he  ser\Td  in  the  Ashantee 
\Var,  and  on  his  return  from  this  campaign  was 
called  to  the  bar  at  the  Middle  Temple  (1874). 

He  ser\xd  in  the  Zulu  W'ar  of  1879  and  was 
promoted  to  the  rank  of  brigadier-general  after (lis  victory  at  Kambula.  He  was  second  in 
command  of  the  British  forces  in  the  brief 
Trankvaal  War  of  1881,  and  in  1882  went  to 
Eg>-pt  as  commander-in-chief  or  sirdar.  In  1893 
he  became  quartermaster-general  to  the  forces, 
and  held  that  p<>.Niiion  until  his  appointment  in 
1897  to  the  office  of  adjutant-general.  He  pub- 

lished «The  Crimea  in  1854>  (1894);  <Cavalry 
at  Waterloo*  (1896);  *Cavalry  Achievements' 
(1906):  'The  Revolt  in  Hindustan >  (1906); 
*Our  Fighting  Services*  (1916);  ̂ Winnowed 
Memories*  (1917).  Consult  <U£e>  by  WilUams 
(18«J2). 
WOOD,  Fernando,  American  politician :  b. 

Philadelphia.  14  June  1812;  d.  Washington. 
l).  C.  14  Feb.  1881.  In  1820  he  removed  to 
New  Y<irk,  where  he  was  educated,  and  entered 
business  as  a  ̂ hipping  merchant.  He  early 
became  identified  with  political  organizations 
and  was  active  as  campaign  writer  and  orator. 
He  was  elicted  to  (  ougress  in  1840  on  the 
IVmcirratic  ticket,  serving  one  term.  In  1850 
he  retired  from  business  and  in  that  year  was 
the  Tammany  candidate  for  mayor  of  New 
York,  but  was  defeated.     As  candidate  of  the 

same  organization  in  1854  he  was  elected  mayor 
ot  New  York;  introduced  various  reforms  and 
was  re-elected  in  1856  almost  without  op|K>- 
sition.  Discussion  in  the  organizatioa  led  him 
and  his  followers  to  form  a  rival  body  calM 
Mozart  Hall.  He  was  the  unsuccessful  can* 
didate  for  mayor  of  this  organization  in  18S8. 
but  in  1860  was  a  third  time  eleaed  mayor  in 
opposition  to  both  Republican  and  Tammaay 
candidates.  In  1861,  when  secession  was  under 
discussion,  he  reconunendcd  that  New  York 
should  secede  and  become  an  independent  cHy. 
He  served  in  Congress  in  1863-65  and  1867-77. 

WOOD,  Francis  Carter*  American  oaiholo- 
gist :  b.  Columbus,  Ohio.  30  Dec.  1869.    He  vn 
graduated  at  the  Ohio  State  University  in  191. 
at  the  College  of  Physicians  and  Surgeons,  Co- 

lumbia University,  in  1894,  and  later  studied  ai 
the  universities  of  Berlin  and  Vienna.    He  es- 

tablished himself  in  practice  in  New  York  asd 
became  patholoffist  and  attending  plisrsician  at 

Saint  Luke's  Hoqatal.     He  was  professor  of clinical    medicine   at   Columbia    University  is 
1906-12;  and  since  1912  he  has  been  profcMsr 
and    director    of    c^mcer    research    under  ik 
George    Crodcer    Special    Research    Fund  u 
Columbia.    He  is  also  connected  with  the  had- 

ing New  York  hospitals.    Besides  many  medical 

papers  he  is   author  of    *  Clinical    EKagnoHi' 
(1899);    ̂ Chemical   and   Microscopical   Diar nosis>  (1905). 

WOOD,  George  Bacoo.  American  ^kpt 

PhiladelpUa.   Pa.,   30   March    1879.     He  » 
cian:  b.  Greenwich, [3  Mardi  1797;  i 

gradtuited  from  the  University  o£  Pcsavil- 
vania  in  1815  and  from  its  medical  departncsi 
in  1818,  and  was  professor  of  diemistry  at  iki 
Philadelphia  College  of  Pharmacy  1822^31,  aid 
of  materia  medica  there  183M5.  He  held  ik 
chair  of  materia  medica  at  the  Unhreraity  of 
Pennsylvania  1835-50,  and  of  the  theory  aid 
practice  of  medicine  there  18S0-6Q,  endowiil 
an  auxiliaiy  faculty  of  medidne  in  the  mantntf 
in  1865.  He  published  ̂ Treatise  on  the  Ptac- 
tice  of  Medicine>  ( 1847) ;  ̂Therapeutics  aad 
Pharmacology >  (1856);  and  with  FruUi 
Bache  prepared  <The  Dispensatory  of  ihi 
United  States>  (1833;  17th  ed.  1894). 

WOOD,  Mia.  Henry.    Sec  Wooa^  Eki0 
Price. 

WOOD,  Henry  A(loaaiidar)  WIm,  Awn- 
can  inventor,  son  of  Fernando  Wood  (q.v.) :  h 
New  York,  1  March  1866.  He  aade  a  kr 
number  of  inventions  of  use  in  the  y 
trade,  most  important  of  which  is  dw  aai 
a  machine  for  making  plates  for  new  _ 
use,  which  formerly  were  made  by  hand. 
has  the  record  of  taldag  oat  oiocc 
on  printing  p^ress  machinery  than  aqy  c 
ventor  and  is  president  of  the  Wood  Bat 
paper  Machinery  Corporation.  He  eai^ 
interested  himself  in  aeronantacal  ci^ 
neering,  was  vice-president  of  the  Auo  Oi^ 
of  America,  and  president  of  the  AaacriEm 
Society  of  Aeronautical  Engineeriw  la  1915  k 
was  appointed  to  the  Naval  ConaaWng  Bosii 
but  later  resigned.  He  was  dmirman  of  As 
conference  committee  on  National  Piagan^ 
ness,  and  a  supporter  of  Roosevelt  for  the  pR^ 
idcntial  nomination  in  1916.  He  is  cdiior  sf 

f-'lying,  and  author  of  ̂ Fancies,*  pocflw  (MV): 
«The  Book  of  Symbols,*  poems  (1904));  •Ik 
Money  Hunger  >  (1906). 
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^OD,  Horatio  Curtis,  American  physi- 
K  Philadelphia.  Pa.,  13  Jan.  1841.  He 
aduated  in  medicine  from  the  University 
nsylvania  in  1862,  and  was  professor  of 
there  1866-76,  and  clinical  professor  of 
s  of  the  nervous  system  from  1875  to 
professor  of  therapeutics  1876-1907,  and 
ter  emeritus  professor  of  therapeutics, 
tion  to  many  professional  papers  he  is  the 
of   <Thermic  Fever>    (1872);   < Materia 
and  Therapeutics>  (1874;  11th  to  13th 

s  rev.  with  son,  Horatio  Charles  Wood, 
peutics.    Its    Principles    and    Practice,* 
^A  Study  of  Fever>  (1875);  ̂ Nervous 

!s  and  their  Diagnosis*  (1887)  ;  ̂Syphilis 
Nervous  System*   (1889). 
)0D,  Irving  Francis,  American  bibli- 
olar  and  educator:  b.  Walton,  N.  Y.,  27 
861.  He  was  graduated  at  Hamilton 
J  in  1885,  at  Yale  University  in  1892,  and 
ic  degree  of  Ph.D.  at  the  University  of 
D  in  1902.  He  taught  at  Jaffna  College. 
,  in  1885-89;  was  appointed  professor  of 
and  biblical  literature  at  Smith  Collep^e 
,  and  now  holds  the  chair  of  biblical  cnt- 
%nd  comparative  religion  there.  He  is 
luthor  of  <The  Bible  Story>  (5  vols., 
<Thc  Days  of  the  Kings  of  Israel* 

;  <The  Bible  as  Literature*  (1914) ;  and 
of  <The  Spirit  of  God  in  Biblical  Liter- 
-A  Study  in  the  History  of  Religion* 
;   < Adult  Class  Study*   (1911). 
)OD,  James  Frederick,  American  Ro- 
latholtc  prelate:  b.  Philadelphia,  Pa.,  27 
1813;  d.  there,  20  June  1883.  He  was 
*d  in  England  and  on  returning  to  the 
States  entered  the  banking  business.  In 

c  went  to  Rome  to  study  for  the  priest- 
nd  after  his  ordination  in  1844  became  an 
at  rector  of  the  cathedral  at  Cincinnati, 

tcrward  pastor  of  Saint  Patrick's  Church. 
^  he  became  bishop  of  Philadelphia,  where 
ipleted  the  magnificent  cathedral  in  Logan 
!.  He  also  established  at  Overbrook  the 
iry  of  Saint  (Charles  Borromeo.  He  was 
I  archbishop  in  1875.  He  was  esjpecially 
d  to  the  introduction  of  political  issues 
)ther  countries  to  the  United  States. 

)OD,  John  George,  English  naturalist 
nglican  clergyman:  b.  London,  21  July 
I.  Coventry,  Warwickshire,  3  March  1889. 
is  graduated  from  Merton  College,  Ox- 
n  1848,  and  took  orders  in  the  English 
1.  In  1856-62  he  was  chaplain  to  Saint 
lomew's  Hospital,  in  1858-63  a  reader  at 
Church,  Newgate  Street,  and  for  seven 
From  1869  conducted  the  festivals  of  the 
bury  Diocesan  Choral  Union.  During 
J  he  delivered  numerous  lectures  on  nat- 
story  in  Great  Britain  and  America.  His 
3US  works  contributed  very  greatly  to 
rize  natural  history.  Among  them  are 
Illustrated  Natural  History*  (1851); 
(1853)  ;  ̂ Common  Objects  of  the  Sea- 
(1857)  ;  ̂ Common  Objects  of  the  Coun- 

1858)  ;  Routledge's  illustrated  Natural 
y*  (1859-63),  his  most  important  work; 
aon  Objects  of  the  Microscope*  (1861); 
Garden  Friends  and  Foes*  (1863); 
js  Without  Hands*  (1864-65);  ̂ Common 
of  the  Sea-Shorc>  (1865);  ̂ Frcsh  and 
/ater  Aquarium*  (1868);  ̂ Natural  His- 
of    Man*     (1868-70);    <Bible    Animals* 

(1869-71);  'Insects  at  Home*  (1871-72);  in- 
sects Abroad*  (1874);  'Man  and  Beast:  Here 

and  Hereafter*  (1874);  'Field  Naturalist's 
Handbook*  (1879^^)  ;  'Half-Hours  in  Field 
and  Forest*  (1884) ;  'Half-Hours  with  a  Nat- 

uralist* (1885);  'Romance  of  Animal  Life* 
(1887).  Consult  'Life*  by  his  son  the  Rev. 
T.  Wood  (London  1890). 

WOOD,  John  Sejrmour,  Amrican  lawyer: 
b.  Utica,  N.  Y.,  1  Oct  1853.  He  was  graduated 
at  Yale  in  1874  and  at  Columbia  Law  School, 
1876.  He  was  editor  of  the  Bachelor  of  Arts 

Magazine  (1896-98),  and  has  published  'Gram- 
ercy  Park:  A  Story  of  New  York'  (1892)  ;  'A 
Daughter  of  Venice*  (1892)  ;  'College  Days* 
(1895);  <A  Coign  of  Vantage*  (1896);  'Vale 
Yams*  (1897);  'An  Old  Beau,  and  Other 
Stories* ;  'A  Nippon  Garden*  (1915) 
WOOD,  Leonard,  American  soldier  and 

administrator:  b.  Winchester,  N.  H.,  9  Oct 
1860.  He  was  graduated  at  the  Harvard 
Medical  School  in  1884,  and  in  1885  became  a 
contract-surgeon  in  the  United  States  army.  In 
1886,  as  first  lieutenant  and  assistant  surgeon,  he 
served  in  the  campaign  against  Geronimo  and 
was  awarded  a  medal  of  honor  for  his  services. 
In  1898,  when  the  war  with  Spain  began,  he 
received  authority  to  raise  and  was  commis- 

sioned as  colonel  of  the  first  volunteer  cavalry, 
commonly  known  as  the  "^Rough  Riders.* 
Theodore  Roosevelt  was  lieutenant-colond  of 
this  regiment  and  succeeded  to  its  command  on 
General  Wood's  promotion.  Colonel  Wood 
commanded  the  regiment  at  Las  Guasimas  and 
the  second  cavalry  brigade  consisting  of  the  first 
volunteer  cavalry  (Rough  Riders)  and  the  first 
and  tenth  regular  regiments  of  cavalry  at  San 
Juan  Hill.  On  8  Jul^  1898,  he  was,  on  the 
recommendation  of  his  superiors,  appointed 
brigadier-general  of  volunteers  for  services  at 
San  Juan  and  Las  Guasimas.  On  the  surrender 
of  the  city  of  Santiago,  he  was  appointed  gov- 

ernor of  the  captured  city  and  later,  on  the 
relief  of  General  Lawton,  he  was  made  governor 
of  all  the  captured  territory  embracing  the 
eastern  portion  of  Cuba,  including  the  province 
of  Puerto  Principe  and  Santiago.  On  7  Dec 
1898,  he  was  appointed  a  major-general  of  vol- 

unteers in  recognition  of  his  services  as  gov- 
ernor of  the  captured  territory.  On  13  April 

1899  he  was  mustered  out  as  major-general  of 
volunteers  and  reappointed  on  the  same  day  as 
brigadier-general  oi  volunteers  and  continued  in 
this  grade  until  5  Dec.  1899,  when  he  was  again 

appointed  as  major-^neral  of  volunteers  and 
designated  to  relieve  Maj. -Gen.  John  R.  Brooke 
as  military  governor  of  Cuba.  General  Wood 
continued  in  this  capacity  until  its  transfer  as 
an  organized  republic  to  the  duly  elected  Cuban 
government  through  its  representative,  Thomas 
Estrada  Palma,  the  duly  elected  pi:esident. 

During  this  period  of  reorganization  school 
laws  were  written,  sanitary  regulations  were 
enforced  throu^out  the  island,  laws  of  public 
works  and  chanties  were  revised  and  rewritten, 
an  entirely  new  railroad  law  was  prepared  and 
put  in  force  and  most  extensive  judicial  reforms 
accomplished.  Especially  great  attention  was 
given  to  sanitation,  schools  and  courts.  It  was 
under  General  Wood's  supervision  that  Maj. 
Walter  Reed  and  his  assistants.  Doctors  Carroll 
and  Lazear  of  the  medical  department,  con- 

ducted the  great  work  which  led  to  the  dis- 
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rcivr'v  nf  ibt  m«ans  of  transmitlinff  yellow 
fever  and  roiistqiicntly  of  its  control.  The 
death  rate  of  thr  i<l:iii<l  was  f^rcatly  reduced 
and  the  system  of  public  education  cstaMished 
proved  to  ̂ >c  admiraMr. 

On  4  Feb.  I90I,  (icni-ral  Wood  was  appointed 
a  bri|?adicr-?cnoral  of  the  regular  anny.  Dur- 
inp  bis  incumbincy  of  the  oflice  of  military  gov- 

ernor of  Cuba,  the  post-ulVicc  casi-s  occurred 
which  K-d  to  the  indictment,  trial  and  conviction 
of  Rathltonr  and  others  and  incidentally, 
throuf;h  their  friends,  resulted  in  an  efton  to 

defeat  General  Wood's  confirmation  as  major- 
general.  Tic  wa>,  however,  cc^nfirmcd  by  an 
overwhelming  majority.  8  Aur.  1903.  In  the 
fall  of  1 0(12  be  was  muc  of  the  representatives 
of  tbe  I'nitcd  States  Kc)vernmcnt  at  the  Im- 

perial rierman  manoruvrcs.  In  March  1003,  at 
his  own  reciuest.  he  was  detailed  for  duty  in 
the  Philippine  Islands  and  continued  in  foreign 
service  until  November  1908.  While  there,  he 
was  in  command  of  the  Department  of  Mtn- 
danou  and  the  first  civil  governor  of  the  newly 
organized  Moro  province,  which  included  the 
Mohammedan  section  of  the  Philippine  Islands. 
After  numerous  campaigns  he  was  successful  in 
quelling  the  organized  opposition  to  occupation 
by  the  United  States.  He  later  received  the 
assignment  of  commanding  general  of  the 
Philippine  division,  which  position  he  held  until 
relieved  from  duty  in  the  islands.  On  his 
return  to  the  United  States,  he  was  assigned  to 
the  command  of  the  Eastern  Department,  which 
command  he  exercised  until  his  detail  as  chief 
of  staff,  United  States  army,  22  April  1910. 
In  the  same  vear,  he  was  designated  special 
Amkissadur  of  the  United  States  to  the  Argen- 

tine Republic,  on  the  occasion  of  the  celebration 

of  tlie  100th  anniversary  of  that  country's  in- 
dependence, ^^pon  completion  of  his  duties 

as  chief  of  staft  (1914),  he  was  reassigned  to 
the  command  of  the  Eastern  Department,  which 
he  held  until  1917.  when  he  was  appointed  in 
command  of  the  southeastern  department,  a 
subdivision  of  his  old  command.  In  1908  Gen- 

eral Wood  Inrgan  his  vigorous  work  on  pre- 
paredness and  pushed  it  through  the  length  and 

breadth  of  the  land  on  all  possible  occasions. 
The  work  was  advanced  witn  increasing  vigor 
from  year  to  year  and  reached  its  climax  in 
1913.  with  the  establishment  of  the  training 
cam|>s  of  Plattsbur^'H.  While  in  command  of 
tho  Southeastern  Department,  General  Wood 
selected  12  .of  the  National  army  cantonments 
fur  the  training  of  the  National  army. 

While  at  Camp  Funston  General  Wood 
organized  and  trained  the  89th  division  and 
later  on  the  10th  regular  division,  with  a  niim- 
Iht  of  pioneer  regiments  and  special  organiza- 

tions He  ̂ as  sent  overseas  on  a  tour  of 
t»b>ervation.  was  quite  seriously  wounded,  was 
in  a  French  military  hospital  for  >onie  weeks 
anvl  returned  to  the  front  and  completed  bis 
tour  «if  observation.  When  the  y^\\i  division 
was  tirdered  to  the  front  (reneral  Wood  accom- 
panie<l  ii  ii>  tbe  ̂ ea  and  was  there  relieved  and 

sent  back  ii.  ('amp  Funston,  where  be  organized and  ir:iitie«l  ibr  lOtb  regular  division  and  was 
in  i-iininiand  <'f  it  at  the  time  of  the  armistice. 

'ITii-  dtwrei-  nf  I.L.D.  was  given  General 
Wui»d  by  Iiar\;iril  Univer.Niiy  (IW^M  ;  Williams 

College  tl'MU);  I'rniisylvania  ( r>03)  ;  Prince- 
ton (1916):  rnivtTsity  of  the  South  and  Uni- 

versity of  (ieorcia  (1917) ;  University  of  Michi- 

gan (1918);  Union  College,  Xe\%  \otk.  Ar\'\ 
Wesle>'an,  Coiuiecticut  (1919).  He  rrrnvcH 
the  degree  of  Doctor  of  Military  Scimre  frorr, 
Norwich  University  and  from  Pcnnsylvanu 
Military  College  (1912).  Ckncra!  Wood  holds 
a  Congressional  Medal  of  Honor  (Gcronimc 
campaign) ;  is  fellow  of  the  K(wal  Geographi- 

cal Society;  member  of  the  Sodetv  of  the 
Cincinnati ;  the  Society  of  Colonial  Wars.  Son^ 
of  the  Revolution.  Foreign  Wars,  Indian  War». 
and  of  the  Spanish- American  War.  He  is 
fellow  of  the  .\cademy  of  Sciences  of  Havana 
and  Governor- General  of  the  Mayflower  So- 

ciety of  the  United  States.  When  he  repre- 
sented the  United  States  at  the  Gcnnan  manmi- 

vres  in  1902  and  the  French  and  (ierman  niaii- 
a'uvres  in  1908.  he  was  named  Graod  Officer 
of  the  Legion  of  Honor,  permission  to  accept 
which  distinction  was  withheld  by  the  United 
Stales.  Authority  to  wear  this  decoration  wai 
granted  subsequently  in  the  general  order  wliicft 
authorized  American  officers  lo  wear  foffeJB 
decorations.  Besides  numerous  magazine  artidn 
on  preparedness.  General  Wood  is  the  author  of 
<Thc  Militao'  Obligation  of  Qtiicmhb' 
(1915);  <Our  Military  History>  (1916)  f/M- 
tional  Defense^  (1917)  ;  and  ̂ Universal  llilllaiy 
Training  >  (1917).  Consult  Bauws.  I.  K. 
*  United  States  Trustee^;  'Cuha:  Civil  Raon 
of  General  Wood'  (1901);  <The  llifitarySr- 
ernment  of  Cuba'  (in  'Annals  of  the  AnoiOB 
Academy  of  Political  and  Social  Science*.  VoL 
XXI.  No.  2,  1903):  Baker.  'General  UoMid 
\Vood>  (in  McCinre's,  VoL  XIV,  M.  M^n, 
1900);  <The  Case  of  General  Wood>  (!■  dK 
Outlook,  2  Jan.  1904) ;  <The  Amazinir  Oat  tf 
General  Wood'  (in  Scientifie  Amerivam,  15 
June  1918);  <The  Removal  of 
Leonard  Wood'  (ib.  14  Afnil  1917);  <: 
mcnt  over  the  Treatment  of  General 
Wood>  (Current  OpinioH,  July  I918)l  mi 
Maix*asson,  T.  P.,  « Leonard  Wood.  Pmkttf 
Preparedness'  (1917)  ;  «Thc  Career  of  Umimi 
Wood*  (1919). 

WOOD,  Robert  WilUamig  Americnjlii- 
icist.  b.  Concord,  Mass.,  2  May  IttflL  Bt  Wi 
{graduated  at  Harvard  Lniversity  in  IflPU  JWl' 
led  at  Johns  Hopkins  University  in  flH[4L 

and  at  the  L*nivcrsity  of  Berlin  in  1892^ML  Be was  connected  with  the  factihy  of  Out 
sity  of  Wisconsin  in  1H97-1901;  and 
has  hern  professor  of  experimental 
Johns  Hopkins  University.  He  was 

major  in  the  Officers'  Reser\-e  Cor^  in 
I^M7.  and  was  later  enframed  in  scientific 
in  France.  He  was  the  originator  in 
the  electrical  method  of  thawing  fi 
maiiK  and  service  pipes;  has  made 
researches  in  the  theory  of  light,  for 
was  awarded  the  Rum  ford  medal  off 
<\in  Aradeniv  of  Arts  and  Scicncea; 

w(irk  in  color  phoiojn'aphy  he  receivd   
from  the  l^ndon  Society  of  Arts  in  IfHllllt 
Franklin  Institute  in  1W7.  and  the  Dnetdoili- 
ternafional  Kxhihition  in  190Q.  He  ii  IiIm 
author  with  A.  C.  Train  of  *The  Man  fMi 
Korkrd  the  Karth'  (1915):  mil  ■<ihm  ■! 
•Physical  Optics'  (1005:  rev.  ed.,  l91S>7jpl 
fit  twi)  i>i>oks  nf  humorous  verse.  'How  fowl 
th<  f:ir(U  from  the  Flowers*  (I^W);  >AflHMl 
AiKiIoKiu's'  n<W). 

WOOD,  Thomas  John.  Anerioaa  loWcr 
I..   Munfordville.   Ky„  2S  Sept   1823;  d  Da»- 

id 
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>,  25  Feb.  1906.  He  was  graduated 
St  Point  in  1845.  served  under  General 
I  the  Mexican  war  and  was  on  £ron- 
in  Texas  1849-55.    At  the  outbreak  of 
War  he  was  promoted  lieutenant- 

i  the  Federal  army  and  later  brigadier- 
f  volunteers.  He  commanded  a  divi- 
hiloh  and  Corinth  and  also  at  Chicka- 
\d  Missionary  Ridge,  and  for  gallantry 

tter  eti^agement  was  brcvettcd  briga- 
ral.  He  commanded  the  Fourth  corps 
rille   and    for  his   services   there  was 

major-general  in  1865.  In  June  1868 
etired  from  the  service. 

iD»  Thomas  Waterman,  American 
.  Montpelier,  Vt..  12  Nov.  1823;  d. 
:k,  1903.  He  studied  art  in  Boston  in 
erA%'ard  continuing  his  studies  in  £u- 
Dtisseldorf  he  was  the  pupil  of  Hans 

e  was  well  known  as  a  portrait  painter 
cvcral  years  traveled  about  the  country 
apacily,  finally  settling  in  New  York 
After  removing  to  New  York  Mr. 

voted  himself  almost  entirely  to  genre 
in  which  he  chose  familiar  subjects 
can  life.    He  became  a  member  of  the 
Academy  in  1871,  and  from  1878^7 
idcnt  of  the  American   Water  Color 
He   was   president  of   the   National 
of  Design  from  1891  to  1899.    He  also 
of  the  founders  of  the  New  York 

Club,  and  was  a  regular  contributor 
chibitions,  most  of  his  etching  being 

own  paintings.  Three  of  Mr.  Wood's 
,  <The  Contraband, >  ̂ Recruit >  and 
,*  exhibited  at  the  Academy  of  De- 
1867,  now  are  among  the  pictures  at 
3politan  Museum  of  Art.  Many  of  his 
arc  in  the  Chamber  of  Conunerce  col- 
During  the  last  decade  of  his  life  Mr. 
sited  Europe  three  times,  copying  the 
ers  in  London,  Paris,  Saint  Petersburg 
icl  giving  especial  attention  to  Rcm- 
nd  MuriTlo.  With  these  copies  and 
inal  works  of  his  own  he  founded  the 
rt  Museum  in  his  native  town. 

•D,  Walter,  English  author:  b.  Brad- 
rkshire,  10  March  1866.  He  was  for 
n  10  years  attached  to  the  staff  of  the 
e  Daily  Observer  and  has  published 

and  Hattlefield>  (1897);  ̂ Famous 
Warships  and  Their  Commanders' 
With  the  Flag  at  Sca>  (1901) ;  ̂Wei- 
Dispatches'  (1902) ;  <The  Roar  of  the 
V.    Corner    of    Spain' ;    *In    Line    of 

►D,  Walter  Abbot,  American  inven- 
ason.  N.  H.,  23  Oct.  1815;  d.  Hoosick 
Y.,  15  Jan.  1892.  Having  early  given 
tion  to  the  improvement  of  farming 
ts,  he  in  1850  introduced  the  Mauny 
p;  machine  with  original  improvements, 
nued  to  improve  mowers  and  reapers 
^  disposed  of  48,300  machines.  His 
s  were  covered  by  about  30  patents, 

as  awarded  first  prizes  at  the  World's 
Paris  in  1867,  in  Vienna  in  1873,  in 
hia  in  1876  and  in  Paris  in  1878. 

ID,  William,  luiglish  colonist  in  Amer- 
!)out  ISSO;  d.  Sandwich,  Mass..  1639. 
to  America  in  1620,  returned  to  Eng- 

1633,  !)ut  not  long  after  again  sailed 
sachusetts,  where  he  settled  first  at 
hich   he    represented   in    the   General 

Court  in  1636,  and  afterward  (1637)  at  Sandr 
wich,  of  which  he  became  town-derk.  In  1634 

he  published  in  London  ̂ New  Eneland's  Pros* 
pect,'  the  first  printed  account  of  Massachusetts. 
The  perfect  copies  extant  contain  a  map  of  the 
region.  The  prose  narrative  is  interspersed  with 
rimed  descriptions  of  natural  history.  This 
curious  work  was  reprinted  in  1764  (Boston) 
and  1865  (also  Boston;  Prince  Society). 

WOOD,  William  Charles  Henry,  Cana- 
dian historian :  b.  Quebec,  7  June  1864.  He  was 

educated  in  England  and  in  Germany,  entered 
the  Canadian  militia  in  1887,  and  in  1907  became 
lieutenant-colonel  of  the  Eigiith  regiment. 
Royal  Rifles.  In  1917  he  was  appointed  co- 
onunating  officer  of  the  Canadian  Special  Mis- 

sion at  the  Naval  and  Military  Fronts,  with 

rank  of  Heutenant-coloncl  in  the  Officers'  Re- 
serve. He  has  written  *Thc  Fight  for  Canada^ 

(1904);  ̂ Logs  of  the  Conquest  of  Canada^ 
(1909);  <One  Sea.  One  Fleet  and  Canada^ 
(1910) ;  <Wolfe>  CmZ)  ;  <In  the  Heart  of  Old 
Canada'  (1913) ;  *The  Passing  of  New  France* 
(1914) ;  ̂Select  British  Documents  of  the  War 
of  1812'  (3  vols^  1915) ;  ̂Laurenciana :  Lands 
and  Wateri  of  the  Maritime  Saint  Lawrence' (1918). 

WOOD.  Wood  is  a  more  or  less  compact 
tissue  which  constitutes  the  part  of  the  trunks, 
branches  and  roots  of  arborescent  vegetable 
gfrowth,  lying  hetween  the  bark  and  the  soft 
sapwood  next  the  bark,  and  the  pith  at  the 
centre.  The  word  •wood"  is  derived  from  the 
Anglo-Saxon  widu,  a  tree.  The  outer  layers, 
or  sapwood,  are  called  the  alburnum.  The 
inner  solid  wood  is  called  the  duramen.  Tim- 

ber is  wood  large  enough  for  architectural 
uses,  such  as  boards,  planks,  beams.  The  term 
hardwood  is  applied  to  such  woods  as  mahog- 

any and  oak  where  the  cells  have  thick  walls 
and  are  closely  packed  together.  Soft  wood 
has  lar^  cells  and  thin  cell  walls,  such  as 
white  pine,  cedar,  poplar.  It  would  seem  in 
this  centary  that  wood  is  losing  its  importance 
as  a  material  of  construction.  For  framing, 
iron  and  steel  seem  to  have  dethroned  wood; 
and  eveh  in  furniture,  iron  has  taken  the  place 
of  wood  in  certain  parts.  The  wooden  stagings 
and  centrings  with  which  the  stone  and  iron 
structures  are  erected  are  almost  as  interesting 
as  the  structures  themselves.  Wood  is  elastic, 
comes  back  into  place  and  is  easily  worked. 
Wood  is  not  imperishable,  neither  is  iron.  One 
reason  why  wood  is  bein^  used  so  little  in  con- 

struction is  because  it  is  not  employed  in  a 
natural  way;  instead  of  leaving  it  natural,  it 
is  covered  with  plaster;  often  wood  is  used 
green  when  it  should  be  seasoned.  A  prac- 

tical wa^  of  getting  at  the  quality  of  wood  is 
to  find  Its  price  in  the  market.  For  example, 
oak  which  would  sell  at  a  low  price  would  be 
good  enough  for  the  best  floor,  while  oak  for 
tumiture  would  be  sold  for  half  as  much  more. 

The  principal  countries  where  wood  has  been 
generally  used  as  building  material  are  the 
United  States,  Switzerland,  Norway  and  Japan. 
The  chalets  of  Switzerland  with  their  big  over- 

hanging roofs  and  flat  balustrades  with  jig- 
sawed  patterns,  are  well  known.  The  wooden 
construction  of  Norway  and  Sweden  has  some 
resemblance  to  these.  The  Japanese  wooden 
houses  and  temples  are  unique  and  show  their 
artistic  development  Vitrnvius  describes  the 
woodworic  of   ancient  Ronw^  but   nearly  all 



traces  of  it  have  disappeared.  Czsar's  bridge 
t»  well  known  to  all  ntudents.  The  huge  con- 

crete and  stone  htnldinni  of  the  Roman  em- 
pire were  built  on  wooden  centring,  which  wai 

as  carefully  constrtictrd  as  if  it  were  to  be 
Grmancnt  ittelf.  The  half-iimber  work  of  the 

iddle  Afret  where  the  framinK  was  made  of 
heavy  timbers  was  fiiled  in  between  with 
plaster,  making  a  very  snlid  permanent  con- 
Mruction.  The  cctliiici  of  ihe  churches  of  the 
liliddle  Aces  were  frequently  worked  out  in 
timber,  and  many  tif  the  Gothic  churches  had 
limlier  roofs,  which  followed  out  the  feeling  of 
ilie  Gothic  sivle.  The  shincic  architecture  of 
Ihi  modern  Atnerican  country  house,  the  old 
colonial  buildings  and  the  still  earlier  log  cabins 

the   I 

arc  Rood  examples  of  what  can  be  done  with 
Muod  construction.  The  defects  of  timber  arc 

caused  by  splitting,  knots,  rot,  sap-wood  and 
warpinK.  Timber  ihould  have  a  straight  grain, 
should  be  well  seasoned,  and  if  aol  weather-sea- 

soned, should  be  kiln-dried. 
The  development  of  the  modem  system  of 

wood  framing  resembles  strikingly  the  still  more 
recent  American  methods  of  Steel  construction, 
as  both  are  a  veneer  on  a  simple  framework. 
Ndthcr  the  country  house  nor  the  office  build- 

ing expresses  its  constructive  features  on  the 
exterior.  This,  of  course,  has  > 
cause:    it   is   much    easier    to    star 
carpentry  with   the  till   when   the   
completed  his  wall  and  carry  out  all  the  rough 
framing  and  boarding  with  the  knowledge  that 
none  will  show  as  finished  work;  all  the  effort 
will  tend  to  rapidity  and  strength.  The  ex- 

terior is  then  covered  with  shingles  or  dap* 
biiards,  and  the  interior  with  lathmg  and  plas- 

tering, IcavinK  a  finished  plaster  surface.  Then 

follows  (he  *)otncr*  or  carpenter  for  the  fin- 
ished interior  work,  which  is  put  in  after  the 

plasicrinfi  is  dry,  and  therefore  is  entirely 
M'pamte  in  lime  and  character  from  the  rough 
framing. 

Defects  in  Timber.—  It  is  very  imporunt  to 
rt-move  the  »ap-woi>d  with  care,  for  it  con- 
sltttiles  a  soft,  spongy  mass,  containing  fer- 
mentable  sap  and  alkiwing  dampness  to  pcne- 
inite  very  easily;  rot  develops  and  worms  ap- 
piar  and  from  the  sap-wood,  go  through  the 
whole  substance.  Lumber  is  piled  or  "stuck* 
after  it  is  sawed  with  small  slicks  of  wood 
between  ihe  pieces  to  allow  a  circulation  of  air, 
and  allowed  to  remain  for  several  months.  For 
inlcriiir  finish,  the  wood  is  generally  seasoned 

Ity  nnilicial  means,  that  is.  "kiln-dried.*  The 
pieces  arc  pill  in  a  room  healed  by  steam  to 

a  temperature  o(  about  150°  F,  and  allowed  to 
remain  for  several  <kly^  or  weeks  until  thor- 

oughly dry. 

PrcMrrmtion  of  Timber.—  Up  to  the  pres- 
ent time  till'  greatest  attention  has  been  given  to 

the  preservation  nf  railroad  ties.  The  principal 
processes  are  those  where  either  creosote  or  nne 
chloride  is  used.  Sometimes  a  combination  i* 
employed.  AH  French  and  Engltsli  ties  um  (be 
creosote  process,  which  gives  them  a  hfe  nf  20 
to  25  years.  A  recommended  combination  is 
38  per  cent  dead  oil  of  coal  tar,  60  per  cent 
lesin  melted,  2  per  cent  formaldehyde.  Inject 
tliis  after  raising  the  timber  to  250    F. 

Qntrter-iawing.—  This  term  is  applied  to  a 
log  cut  lengthwise  into  quarters,  so  that  ihe 
quarters  can  be  cur  inio  buards  parallel  to  tbr 
radius  of  45  degrees  between  these  cuts.  Theie 
sections  arc  s<>  nearly  iti  the  plane  of  the  me- 

dullary ra^s  that  they  show  the  best  grain, 
especially  in  oak,  and  boards  cut  in  this  way 
are  Ins  likely  to  warp  and  show  little  shrinkage 
Often  the  grain  of  wood  which  renders  it  weak 

will  ttive  a  good  effect  for  paneling  or  vi-neer- 
inc.  In  Fig.  I,  plank  A  is  qu.irter- sawed  and 
will  lie  flat  and  will  not  splinter;  ̂ lank  B  ii 
poorly  cut,  being  taken  from  one  side  of  the 
log,  as  in  Fig.  2,  A.     If  the  first  board  wert 

.„   — .      -J--.   -   tre  of  the  k« 
and  the  others  parallel  or  perpendicular  to  n 
the  grain  would  lie  nearlv  parallel  wiib  ibe 
medullary  rays  as  shown  at  B  (Fig.  2).  h 
Fig.  1,  plank  B  is  poorly  laid  and  would  stand 
much  better  if  laid  witti  the  heart  or  bolloa 
side  down,  as  in  Fig.  1,  C. 

Framing. —  From  the  period  of  the  fit* 
settlement  of  America,  the  cheapness  of  ■j« 
has  made  it  the  popular  building  material.  Th 
log-cabin  was  built  of  the  logs  cut  when  >1k 
early  settlers  cleared  the  land.  Two  sides  mcR 
adied  off  and  iht  ends  of  the  logs  were  noicW 
so  as  to  fit  closely  at  the  comer*.  The  ciado 
were  filled  in  with  mud  and  the  roof  fraan 
with  small  roughly- worked  rafters  which  wen 
covered  with  spirt  shingles.  The  advent  of  tkt 

saw -mi  11  soon  brou^l  into  use  *diincaine' lumber,  rectangular  in  section,  lo  be  set  so  ihil 
its  broadest  side  would  lake  Ihe  strain.  For 

example,  two-inch  by  eight-inch  floorings  Ji 
inches  or  Ifi  inches  apart  and  strongly  br» 
or  'bridged"  hv  small  pieces  nailed  in  betsrai. 
took  the  place  of  lO-inch  by  lO-inch  tiabcn 

which  spanned  the  same  space  at  greater  '» tcrvals  but  necessitated  the  use  of  Oiucli  MMt 
limber  on  account  of  their  own  siic  and  ■>» 
because  of  the  larger  amount  of  timber  n«w 
sary  (or  filling  in  between.  This  evahWM 

has  brought  us  to  two  methods  of  wood  cat- 
siruction,  the  "full  frame*  and  'baUoon  trm- 
ing.*  the  bitter  being  used  for  small  luiMiH' 
such   an  ordinary  dwelling-houMS  only. 

Northern  Piae  (rare)  (/'intr  xyivrrtif)  ■> 
also  called  Norway  pine  and  ScMc£  fir.  a«d  ■ 

known  in  Great  Britain  as  red  or  jrelhy  •«*■ 
It  is  found  in  the  northern  parli  of  Eanf^ 
('>>pecially  in  Scandinavia  on  the  nw^oiv 
where  there  are  lartfe  forest!  of  ibesc  ii» 
li9  color  is  warm  with  reddish  toocL  "■** 
first  cut  it  is  very  resiMnu.     It  ii  ooa  nl  W 
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:£ul  pine  woods  and  is  strong,  durable 
ly  worked.     Its  timber,  which  is  used 
:ivil  and  naval  architecture,  is  exported 
)rway,  Sweden,  Prussia  and  Russia. 
da  Red  Pine  (Pinus  resinosa). —  This 
sometimes    called   Norway   pine.     It 

s  name  of  red  pine  from  the  color  of 
:.      The    trees    are    foiind    throughout 
but  the  best  red  pine  is  found  in  the 
parts   of    Wisconsin   and   Minnesota. 

es   are   sometimes   140   feet   high.     Its 
tough,  and  has  but  few  knots.     It  is 
construction  of  all  kinds,  flooring,  pil- 

:c  Pine  (Pinus  strobus), — Also  called 
ith  pine  after  Lord  Weymouth,  who 
it  first  in  England  in  1708.  The  trees 
d  in  large  forests  in  Canada  and  in  the 
akes  region.  The  wood  is  soft  and 
orkcd,  of  a  straight  grain,  of  a  light 
)lor  and  has  but  few  knots.  The  tree 
nd  impressive,  reaching  sometimes  200 
beight.     It  was  formerly  the  most  cx- 
used  soft  wood  in  America. 

»w  Pine  (Pinus  mitis)  is  also  called 
.ved  pine,  to  distinguish  it  from  the 
/ed  Georgia  pine.  It  is  a  native  of  the 
and  Southern  States.  West  of  the 

)pi  its  hard  fine  grained  wood  is  made 
her,  but  the  timber  is  not  so  large  as 
he  Georgia  pine. 
gia  Pine  (Pinus  palustris)^  known  as 
-leaved  or  Georgia  pine  and  as  the  tur- 
tree.  Its  wood  is  coarse  and  owing  to 
g  so  much  resin  it  is  extremely  difficult 
The  wood  is  used  for  coarse  lumber, 

ling,  heavy  timber,  and  for  obtaining 
1  and  turpentine. 
rSLy  Spruce  (Picea  excelsa)  is  a  tree 
ttains  great  height,  often  growing  as 
150  feet,  and  is  a  native  of  the  northern 
Europe  and  Asia.  Its  branches  grow 

ar  to  the  ground  as  do  all  firs.  This 
is  many  hard  knots,  which  makes  it 
ficult  to  cut.  It  is  used  nevertheless 
:s,  spars,  boards,  etc.  Large  quantities 
ped  from  Russian  ports  and  some  of 
stock  comes  from  Oiristiania. 
ncan  Spruce  (Picca  nigra)  ̂   or  black 
nuch  resembles  the  Norway  spruce  ex- 
t  its  color  is  grayer  and  colder.  It 
om  50  to  70  feet  in  height  and  is  found 
h  America  and  northern  parts  of  the 
States.  Its  wood  is  light  and  strong 
luch  used  in  shipbuilding,  and  general 
aming. 
r,  an  evergreen  tree  of  the  coniferous 
ts  wood  is  soft  and  of  a  reddish  brown 
1  sometimes  has  a  very  fragrant  odor, 
d  for  chests  and  cigar  boxes.     There 
5  known  species  of  cedar.     The  cedar 
ion  is  noted,  of  which  there  still  re- 
grove  of  some  400  trees. 
vood    (Tilia  americana). —  This  wood 
nerican  Linden  or  lime  tree;  it  is  also 
,ss.     It  is  a  yellow  ochre  in  color  and 
grained.     It   docs  not  wear  very  well 
s  and  polishes  easily. 
ican  Whitewood  (Liriodendron  tulipi- 
the  whitish  timber  of  the  tulip  tree,  the 
amon,  bass  wood  and  Guiana  plum  trees, 
in  the  Middle  States.    Its  wood  is  of 
gray  color,  very  soft  and  of  a  smooth 
It  is  used  largely  for  sheathing.    It  is 
from  New  York  and  Philadelphia. 

Birch  American  (Beiula  Intea),  called  also 
vellow  birch.  This  tree  has  a  smooth  outer 
bark,  close  grain,  moderately  hard  wood  and  is 
used  for  making  furniture,  for  fuel  and  other 
purposes.  The  oil  from  its  bark  is  used  to  give 
Russia  leather  its  odor. 

Ebony  (Diospyros  ebenaceet^  is  the  name 
given  to  a  wood  of  a  very  dark  color.  It  is 
very  hard  and  heavy  and  often  jet  black  and 
sinks  if  put  into  water.  It  takes  a  fine  polish 
and  is  much  used  for  high  class  cabinets,  toilet 
sets,  inlaying,  making  flutes,  etc.  It  is  a  native 
of  the  flat  parts  of  Ceylon.  Its  usual  color  is 
black,  but  the  variety  in  Jamaica  is  green. 

Beech  (Fagus)  is  a  large  straight  tree  with 
beautiful  tnick  foliage.  Its  height  is  from  SO 
to  70  feet.  The  bark  has  a  smooth,  hard  sur- 

face and  is  blue  gray  in  color.  Beech  is  not 
much  used  for  building  work,  for  it  is  not 
durable  except  when  very  wet  or  very  dry.  It 
warps  but  little  and  its  hardness  makes  it  well 
fitted  for  making  a  great  variety  of  tools  and 
for  cabinet  work. 

Oregon  Pine  (Pseudotsuga  taxifolia). 
known  also  as  Oregon  fir,  Nootka  fir  ana 
Douglas  pine.  Large  forests  of  these  trees 
grow  in  the  western  part  of  the  United  States 
and  Alaska. 

The  following  are  the  various  kinds  of 
lumber  which  are  used  for  different  purposes: 

Piles. —  Oak,  elm,  beech,  spruce.  Posts  set 
in  the  ground,  hemlock,  acacia. 

Strong  Construction.— -  Oak.  teak,  yellow  or 
Georgia  pine.  Available  in  damp  situations, 
oak,  beech,  elm,  acacia,  alder,  chestnut.  For 
large  timbers,  Oregon  pine,  Georgia  pine,  oak, 
bay  mahogany,  chestnut. 

FloorsL-— Oak,  maple,  birch,  beech  and  rift 
Georgia  pine  are  the  best  floors  for  hard  wear ; 
North  Garohna  pine  for  cheaper  floors,  and 
spruce  floors  where  they  are  to  be  covered  or 
painted.  Oak,  hard  pine,  teak  will  wear  the 
longest. 

Interior  Finish  and  Panels.— Cypress, 
North  Carolina  pine,  oak,  mahogany,  sycamore. 

Window  Sills. —  Oak,  white  pine,  mahogany. 
Stair  Treads.— Oak,  hard  pine,  teak.  For 

school  interior  finish,  ash,  hard  pine.  North 
Carolina  pine. 

The  wood  products  of  American  forests,  as 
shown  in  the  last  United  States  Industrial 
Census  were  worth  $715,3103^. 

Bibliography. —  Boulger,  ̂ Wood:  a  manual of  the  natural  history  and  industrial  applications  . 
of  the  timbers  of  commerce >  (1902) ;  Boulton, 
<The  Preservation  of  Timber,  by  the  Use  of 
Antiseptics>  (1885);  Charpentier.  ̂ Timber:  Its 
Uses>  (1902);  Dupont,  <Les  Bois>  (1875); 
Chandler,  ̂ Appliances  and  Products  of  Meth- 

ods Employed  for  the  Preservation  of  Wood* 
(United  States  Commissioners  to  the  Paris  Ex- 

position of  1889.  Reports.  Vol.  II,  1891); 
Eassie,  <Wood  and  Its  Uses>  (1874)  ;  Hartig, 
< Timbers  and  How  to  Know  Them'  (1890); 
Hurst.  ̂ Handbook  for  Architectural  Surveyors* 
(1892);  Hough,  <The  American  Woods,  Ex- 

hibited by  Actual  Specimens*  (1888-92)  ;  Hub- 
bard, ^Utilization  of  Wood- Waste*  (1902); 

Laslett,  *  Timber  and  Timber  Trees,  Native  and 
Foreign*  (1875) ;  Newlands,  ̂ Carpenter's  and 
Joiner's  Assistant*  (1880),  and  the  publications 
of  the  United  States  Bureau  of  Forestry. 

Frank  A.  Bourne, 
Architect  Boston,  Mass. 
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WOOD  ALCOHOL,  WOOD  NAPH- 
THA.  WOOD  SPIRIT,  i  tc     So  Ainmoi 

WOOD-BORING  BEETLES*  bcrtUs 
which  lay  their  cf^K^  >"  <Jr  upon  wood,  into 
which  the  larvH-  l>c^iii  to  liorc  immediately  after 
hatchiiiK  and  from  which  they  derive  their  sole 
sustenance.  Living  upon  this  iniiutritious  sul>- 
stauce  their  growth  is  generally  slow,  and  by 
the  end  of  the  several  year^  bpent  in  the  larval 
condition  they  have  often  excavated  extensive 
galleries  which  increase  in  diameter  as  the 
larvae  kt^w.  The  larva.*  of  many  beetles  feed 
upon  dead  or  decaying  wood  only,  and  many 
of  these  may  l»c  considered  useful  to  man,  as 
they  assist  in  reducin^r  stumps  and  fallen  limits 
to  a  condition  of  vegetable  mold.  Others  con- 

fine their  attacks  to  the  )>ark  and  are  seldom 
serious  pests.  Many  species  bore  into  sound 
wood  either  in  the  standing  KrowiiiK  tree,  in  the 
dressed  lumber,  or  even  in  the  Anished  house 
or  article  ()f  furniture.  Such  often  commit  in- 
calculalilc  damage.  The  families  Ccrambycidip 
and  Buprestidcc  are  notorious  as  comprising 
species  almost  exclusi\ely  of  wood-lx>rinK  hab- 

its, and  those  whose  lar\:e  do  not  excavate  wood 
burrow  into  roots  or  soft  plant  tissues.  The 
Ccramhycid(F  (q.v. ).  nr  lonpcorn  beetles,  in- 

clude one  of  our  largest  beetles,  the  broad- 
necked  prionus  (Prionus  laiicoUis),  which 
reaches  a  Ic-ngth  of  nearly  two  inches  and  is 
unusually  robust  for  tiie  family;  it  is  of  a  deep 
brown-lilack  color,  and  the  jaws  are  exceed- 

ingly stout.  The  Kreat  white  larvx  are  two  or 
three  inches  lon^  and  liore  into  the  roots  of 
fctresi  and  orchard  trees  and  blackberry  plants. 

Tlu*  latter  are  quickly  killed  and  even  large 
trees  will  Siuccnmli  if  the  Itorers  are  abundant. 

They  live  three  years.  The  apple-tree  borer 
(Sa/*i*rda  Candida]  in  the  l>eetle  state  is  brown 
with  a  con<«picuous  white  stripe  running  the 
entire  length  of  the  U)dy  on  each  side  above. 
It  rties  mostly  at  iiivibt  during  the  early  summer 
months  and  kiys  its  egi!>  on  the  trimks  of 
apple,  quince  and  pear  tries  near  the  ̂ 'round. 
The  larva  is  cylindrical  and  very  stroiiKly  aniiu- 
lated  and  whrn  fully  Krown  is  an  inch  lon^. 
It  lives  three  year*,  the  tirsi  one  beinjf  spent  in 
the  sap-\\tK>d,  the  uthi  r<  in  the  interior  of  the 
trunk.  Its  attacks  are  frequently  fatal  and  the 
only  ertecLive  measures  are  preventives.  A 

strip  of  till  or  wire  uaUL<e  nailed  to  the  tree 
trunk  from  the  irnmnd  to  a  height  of  two  feet 

will  prevent  most  of  ihi*  females  from  de- 
positinvr  their  ckk>-  Ainnher  exceedingly  seri- 
!«!*•  pr-i  i«:  ibe  l«K*nst-tree  borer  (Cyllcne  roh- 
iu\(C\  which  has  h.ibits  •'iniilar  to  the  last  and 
which  oitc!!  riiMlfs  tbt*  trunks  of  locust-trees 
with  its  ltnrrow<.  killiiijj  them  in  a  few  years. 
The  1-ectlc*.  are  \ery  pretty,  beiuk:  «lark  velxety 
lipiwn.  with  ani:nlate«l  cro»;«-line"<  of  yellow. 
Thry  al<i>nn<l  dnrint.;  the  early  autumn  and  feed 
upon  ilu"  pollen  «•{  the  Lr(»Meiir<ids.  Numerous 
I  lo^i-Iy  itlated  species  a!l;ick  other  hardwood 
tin-  A  peciili:ir  haMt  is  i>o<s<*ssed  liy  the 
tvvivr-^'irdler  ( Onrir/iT,\f  cintfulatMs)  which  in 
onler  tn  pri'vide  its  larva*  with  the  dead  wood 

upun  wliih  :\\K\  i"«  ed  iiit"  .i  <leep  ciicular 
iiciu'h  .iK'iiMil  :h«  twJL's  of  hickory  and  otlu-r 
foH'si  tnt-  'i  li  \\  thr  puiut  .it  which  its  tk'k's 
lia\e  !tr<-ii  d»jj"-i'i  •!  Thr  twii;  dies,  tails  to 
ibe  k:rouiid  :iiiti  iht  1.ii\.i  conipU'tt  s  it>  span 
ot   life  iu  '^i-curitx 

llif     specie-    of     Hnp*t   tidic     \i\\  )     ditli  r 

greatly  in  appearance  from  the-  lon^'iccinis.  t<it have  similar  nabils.  The  larvjr  art  d:«iin&!u:<h- 
able  by  the  greatly  expanded  prothomrir  nnte 
immediately  following  the  head,  which  i^  venr 
small  .ind  retractile.  They  arc  alwa>«  tootle^* 
AlthoUKh  the  huprc'^tids  nearly  eriual  the  \*m^- 
corns  in  numlier  of  species,  and  exceed  them 
in  variety  of  forms  thrxe  in  ntir  fauna  are 
smaller  and  l>ecause  of  their  plainer  colon, 
much  less  conspicuous.  Many  «>f  the  tropical 
species,  however,  are  of  Rfeat  si/e  anti  lirilliaiiT 
colors  and  some  of  their  lar\*a».  which  may  ex- 

ceed four  inches  in  len^h.  are  eaten.  \  species 
very  injurious  to  pear  orchards  is  the  sinuate 
borer  (Agrilus  sinuaius^  who«e  extensi\r 
winding  (galleries  in  the  cambium  layer  often 
almost  completely  se\'er  the  bark  from  the 
wood  and  kill  the  tree.  The  l»eetle  is  a^out 
half  an  inch  lon^  and  lioth  it  and  the  lanae  are 
slender.  Blackl»erry  canes  are  often  infected 
by  another  species  (Agrilus  mficoKis),  the  lar- 

va' of  which  excavate  irre^ndar  pa<sa|re<  and 
cause  the  formation  of  ̂ 11 -like  en1arKemcnt« 
The  species  of  Chrysohothris  form  excavation* 
beneath  the  bark  and  in  the  sap-wood  of  \-ari- 

ous  forest  trees,  and  one  species  (C'  ffmorata) is  an  orchard  pest  <ind  another  {C  harrisn) 
injures  the  white  pine. 

The  tnie  bark-borers  mostly  belong  to  a 
family,  the  Scolytidoi.  closelv  related  to  the 
weevils  (q.v.).  They  form  most  elal  orate  bur- 

rows on  the  inner- surf  ace  of  the  bark,  con- 
sistin{^  of  numerous  K<tlleries  radiating;  in  all 
directions  from  a  central  chamt>cr     See  B.\bk- 
MKETLES. 

In  combating  wood-lioring  beetles  the 
method  must  be  suited  to  the  habits  of  the  par- 

ticular species,  but  in  f^^eneral  all  infected  wood 
should  lie  burned  or  the  larvse  picked  out  and 
destroyed.  Egg  laying  should  tie  prevented  as 
far  as  possible  by  painting  the  tree  trunks  with 
^oap-suds.  kerosene  emulsion,  or  >imilar  re- 

pellents. \\'oodpeckers  perform  a  valuable  serr- ice  in  the  destruction  of  these  larvar. 

(\>nsult  Harris  and  Flint,  'Insects  Inju- 
rious tu  Vegetation*  (New  York  1884)  ;  Pack- 
ard. 'Insects  Injurious  to  Forest  and  Shade 

Trees'  (Washington  18*X)) ;  Lecontc  and  Horn. 
*CoIeoptcra  of  North  .\merica*  (Waahingtoa 
18S,^);  Thompson,  *Systema  Cerambycidaram* (I»aris    1865). 

WOOD    CARVING,    sculpture   ̂ n    wood. 
either  in  low  relief  or  in   the   rtiund.     On  the 
wh«>le  the  f?rain  and  «trnctnre  of  wood  make  it 
niore    suitable    for   carviuv:    in    relief   than   for 

large  statue^;   some  W(kmI<  without  mudi  S*- 
tinci   i:rain  can  be  carved  almc»st  as  marl^le  or 
stone;    in   i»ther   wntnls    the   artist    mu^t   care- 

fully adapt  his  design  to  the  »:rain  of  the  wood 

W'fxid  usetl  for  carving;  must  lie  carefully  ><i- 
suned   and   specially  prepared;   one   method  of 
seasoning  it  is  to  soak  it,  when  newly  cut.  in  rvt- 
iiing  water,  thus  washing  awa\  all  the  sap.  anJ 
then  to  dry  out  the  water:  an  ancient  method 
\\as  to  «(moke  it  with  wood  smoke;  Ntill  anotbff 
method  is  to  ilr\  the  \\orn\  in  hot  rooms,  aftff 

puces  ut"  iKiper  have  l»een  Rliied  on  the  endi  ̂  
prevent  the  sap  from  drying  out  at  the  end*  Iwo 
i.ipidlv.     The  woods  most  commonly  used  fof 
<:trving  are  oak.  chestmtt.  walnnt ;  cedar  ni  tf' 
I'uiit    times;    sandalwood   and   other  perfunt^ 
wvt.fl^-  ill   the   East;  pine,  tir  and  similar  wft 
woods;  the  last  mentioned  Iteing  especially  fitted 
fi-i   rarving  on  a  large  scale 
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. —  Wood  carving  has  occupied  an 
lace  in  the  early  development  of  the 
nost  nations;  although  it  was  almost 
1  Babylonia,  Assyria  and  Persia,  it 
<n  in  Eg>'pt  in  early  times,  in  India^ 
nd  in  Japan;  and  is  now  practised 
ivage  and  semi-savage  races.  Par- 
e  Maori  and  Polynesian  races  use 
ce  of  wood  carving,  not  only  on  the 
cams  of  their  dwellings,  but  also  on 

5S,  weapons,  etc.  Their  rcpresenta- jLSts  and  men  are  usually  grotesque, 
,0  carve  complicated  geometrical  fig- 
5,  etc.,  of  real  beauty  and  freedom 
The  oldest  example  of  wood  carv- 
s  now  preserved  is  Egyptian,  a  life- 
of  a  man  known  as  the  Shcikh-cl- 
ig  from  4,000  B.C.,  which  gives  evi- 
arked  technical  skill;  several  other 
ces   of   Egyptian   carving  are   also 
No  specimens  of  Greek  and  Roman 
ing  have  been  preserved,  but  the 
iters  leave  no  doubt  that  wood  was 
;  early  days  of  art  in  both  Greece 
ind  many  of  the  sacred  statues  were 
/  of   this   material.    Wood  carving 
highest  development  in  the  Middle 
best  early  specimens  of  mediseval 

i  found  in  the  Scandinavian  coun- 
veral  church  doorways,  dating  from 
the  13th  centuries;  these  are  carved 
1  the  designs  consist  mostly  of  inter- 
1  work,  combined  with  figures.  The 
its  highest  point  in  France,  <3ermanfy, 
id  Italy  in  the  14th  and  15th  cen- 
e  best  examples  are  found  in  the 
of  churches,  the  pulpits,  choir  stalls, 
:ns,  etc.  The  most  careful  atten- 
ail,  and  artistic  combination  of  fig- 
and  scroll  work,  combined  with 

design,  mark  the  best  medieval  wood 
Vood  was  used  for  the  images  of 
for  effigies  on  tombs;  and  also  for 
res  of  carving,  such  as  roofs  of 
tid  other  edifices,  often  richly  deco- 
figures  or  foliage  designs.  In  the 

e  period  wood  carving  was  lavishly 
lurch  decoration,  choir  stalls,  con- 
desks  and  pulpits;  in  Italy  ceilings 
elaborately  carved;  but  the  designs, 
iborate  and  skilfully  worked  out. 
lose  the  dignity  of  the  mediseval 
nd  to  indicate  a  low  ebb  of  taste, 
times  the  art  of  wood  carving  has 
y  its  former  importance.  It  is  best 
among  the  Swiss  peasants,  where  it 
irly  organized  business:  and  is  to 
it  preserved  among  workmen  in  the 
towns  of  France.  In  Switzerland  it 

5tly  for  clocks,  small  articles  of  fur- 
it  articles,  etc.  in  England  and  the 
tes  wood  carving  has  recently  been 
some  extent  as  a  valuable  part  of 
J  or  of   general  manual   training. 
Bond,  F.,  ̂ Wood-Carving  in  Eng- 

ties>  (2  vols.,  Oxford  1910);  Has- 
^.,  *Wood  Car\'invr*  (Philadelphia 
:k,  ̂ Wood  Carving,  Design  and 
liip>  (1903);  Maskell,  .\lfred, 
ulpture^  (London  1911),  the  best 
rk  on  the  subject;  Lcssing,  J.,  *Holz- 
cn  des  I.t  und  16  Jahrhundert* 
i2)  ;  De  Lu>lalot.  M.es  arts  du  l»ois* 

(Paris  1893);  Ferrari,  n\  legno  nell*  arte 
italiana>  (Milan) ;  Rowe,  Eleanor,  ̂ Practical 
Wood  Carving*  (London  1907);  Williams, 
<  History  of  the  Art  of  Sculpture  in  Wood* 
(1835). 

WOOD-CHARCOAL,  most  important, 

though  not  the  purest,  kind  of  charcoal.  Wood 
consists  of  carbon,  hydrogen  and  oxygen,  the 
last  two  beinff  in  the  proportion  to  form  water. 
When  heatedf  in  the  open  air,  it  burns  com- 

pletely away,  except  a  small  white  ash;  but  if 
the  supply  ol  air  be  limited,  only  the  more  vola- 

tile matters  bum  away  and  most  of  the  carbon 
remains.  This  is  the  principle  of  the  process 
of  charcoal-burning  in  countries  where  wood  is 
abundant.  A  number  of  billets  of  wood  are 
liuilt  up  vertically  in  two  or  three  rows  into  a 
large  conical  heap,  which  is  covered  over  with 
turf  or  moistened  charcoal-ash,  holes  being 
left  at  the  bottom  for  the  air  to  enter.  A  hol- 

low space  also  is  left  in  the  middle  of  the  heap 
to  serve  as  a  flue  for  the  gaseous  matters  which 
are  evolved.  The  heap  is  set  on  fire  by  throw- 

ing burning  pieces  of  wood  into  the  central 
opening  near  the  top  of  which  a  kind  of  grate 
made  of  billets  of  wood  is  placed  to  prevent 
the  burning  fuel  from  falling  at  once  to  the 
bottom.  The  combustion  then  proceeds  gradu- 

ally from  the  top  to  the  bottom,  and  from  the 
centre  to  the  outside  of  the  heap;  and  as  the 
central  portions  bum  away,  fresh  wood  is  con- 

tinually thrown  in  at  the  top^  so  as  to  keep  the 
heap  quite  full.  The  appearance  of  the  smoke 
shows  how  the  combustion  is  proceeding: 
When  it  is  ̂ oin£[  on  properly,  the  smoke  is 
thick  and  white ;  if  it  becomes  thin,  and  espe- 

cially if  a  blue  flame  appears,  it  is  a  sign  that 
the  wood  is  burning  away  too  fast  and  the  com- 

bustion must  then  be  checked  by  partially  stop- 
ping up  the  holes  at  tlie  bottom,  or  by  heaping 

fresh  ashes  on  the  top  and  sides  and  pressing 
them  down  well,  so  as  to  diminish  the  draught. 
As  soon  as  the  combustion  is  completed,  the 
heap  is  entirely  covered  with  turf  or  ashes  and 
left  to  cool  for  two  or  three  days.  It  is  then 
taken  to  pieces  and  the  portions  still  hot  are 
cooled  by  throwing  water  or  sand  on  thenL 
One  hundred  parts  of  wood  yield  on  the  aver- 

age 61  to  65  parts  by  measure,  or  24  parts  by 
weight,  of  charcoal.  (Consult  Watts,  ̂ Diction- 
ar>-  of  Chemistry.*)  The  charcoal  thus  pre- 

pared is  the  best  suited  for  fuel.  In  England 
a  large  quantity  of  charcoal  is  obtained  in  the 
dry  distillation  of  wood  in  cast-iron  cylinders 
tor  the  preparation  of  crude  acetic  acid;  the 
charcoal  thus  prepared  is  preferable  for  making 
gunpowder,  but  inferior  for  other  purposes.  A 
peculiar  kind  of  charcoal  of  reddish-brown 
color,  hence  termed  charbon  roux,  is  prepared 
in  France  for  manufacture  of  the  gunpowder 
used  in  sporting,  by  subjecting  wood  in  iron 
cylinders  to  the  action  of  superheated  steam 
under  a  pressure  of  two  atmospheres;  powder 
made  with  this  charcoal  absorbs  moisture  more 
rapidly  than  ordinary  gunpowder. 

The  general  properties  of  wood-charcoal are  that  it  is  black  and  brittle  and  retains  the 
form  of  the  wood  from  which  it  was  derived; 
it  is  insoluble  in  water,  infusible  and  non-vola- 

tile in  the  most  intense  heat;  has  power  of  con- 
densing gases  and,  from  its  power  of  destroy- 

ing bad  odors,  it  has  been  regarded  as  possess- 
ing   considerable    antiseptic    properties.      It    is 
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frequent Iv  stated  that  diarcoal  is  a  poor  con« 
diictor  of  heat,  bnt  a  good  conductor  of  elec- 

tricity; these  properties  depend  on  the  nature 
uf  the  charcoal,  the  lighter  wood,  such  as  wil- 

low, yielding  a  porous  charcoal,  with  little 
power  of  conducting  heat  or  electricity;  while 
boxwood  yields  a  very  compact  charcoal  which 
is  a  good  conductor  of  heat  and  electricity. 
Charcoal  never  consists  entirely  of  pure  carbon, 
the  degree  of  purity  varying  directly  with  the 
temperature:  tlius,  charcoal  charred  at  480* 
contains  65  per  cent  carbon,  while  that  charred 
at  750**  contains  80,  and  that  charred  at  2730' 
contains  96;  but  the  loss  of  charcoal  occasioned 
by  these  high  temperatures  is  very  great,  the 
three  percentages  of  charcoal  corresponding  to 
these  temperatures  being  50,  20  and  i5. 

The  uses  of  wood-charcoal  are  numerous  and 
extensive.  It  is  very  largely  used  as  a  fuel, 
taking  in  many  countries  the  place  of  coal. 
From  its  being  proof  against  all  ordinary  chem- 

ical agencies,  a  superficial  charring  is  frequently 
resorted  to  for  protecting  wood  trom  decay,  as 
in  the  case  of  piles  driven  into  mud  or  into  the 
l>eds  of  rivers  to  serve  as  foundations.  For  die 

same  purpose,  it  is  a  common  practice  to  char the  interior  of  tubs  and  casks  destined  to  hold 
liquids.  In  a  finely-divided  state  it  is  commonly 
regarded  as  an  antiseptic ;  and  there  is  no  doubt 
that  the  offensive  effluvia  from  animal  matter 
in  an  advanced  stage  of  putrefaction  disappear 

when  the  putref>-ing  substance  is  covered  with a  layer  ot  charcoal;  but  in  reality  the  decay 
grtes  on  without  emission  of  an^  odor  until  at 
length  the  whole  of  the  carbon  is  dissipated  as 
onrl)onic  acid  gas,  and  the  hydrogen  as  water, 
while  the  nitrogen  remains  as  nitric  acid.  It 
has  been  shown  that  the  action  consists  in  a 
rapid  process  of  oxidation,  dependent  on  the 
power  which  finely  divided  charcoal  possesses  of 
condensing  oxygen.  In  a  finely  divided  state, 
charcoal  not  only  condenses  gases  to  a  marvel- 

ous extent,  but  has  the  power  of  absorbing  col- 
oring matters,  bitter  principles,  etc. ;  hence  it  is 

of  extensive  use  in  the  laboratory.  From  the 
rapidity  of  its  absorbing  action,  Stenhouse  has 
proposed  to  use  a  respirator  filled  with  charcoal 
to  protect  the  mouth  and  nostrils  in  an  infected 
atmosphere;  and  the  employment  of  trays  of 
powdered  wood-charcoal  in  dissecting-rooms,  in 
the  wards  of  hospitals  and  in  situauons  where 
putrescent  animal  matter  is  present,  is  found  to 
(xert  a  most  beneficial  influence  in  sweetening 
the  atmosphere  by  absorbing  and  decomposing 
the  offensive  gases.  These  properties  render 
charcoal  a  valuable  material  in  the  construction 
f»f  filters,  not  only  for  decolorizing,  but  like- 

wise for  purif>'ing  water  for  domestic  use.  It 
is  employed  successfully  to  prevent  the  escape 
of  noxious  vapors  at  the  ventilating  openings 
of  sewers,  as  it  allows  free  passage  of  air,  but 
condenses  the  offensive  effluvia  in  its  pores 
where  they  are  destroyed  by  a  process  of  oxi- 
dati<in.  Besides  its  use  in  the  mantifacture  of 
gunpowder  it  has  many  applications  in  the  arts, 
hi  nuclicine  it  is  at  present  used  chiefly  to  de- 

stroy fetor,  for  which  purpose  it  is  applied  in 
the  ft>rm  of  |>owder  or  poultice  to  gangrenous 
>orcN  phagedenic  ulcers,  etc. ;  it  is  aUo  largely 
employed  in  tooth-powders,  as  by  its  mechan- 

ical action  it  removes  incrustations,  while  by  its 
chemical  action  it  destroys  fetor  of  the  breath. 
In  indigestion,  accompanied  bv  much  tlatulence, 
it  may  be  given  in  dobo  of  two  ur  three  tea- 

spoon fuls  suspended  in  water,  or  mav  be  aH 
ministered   in    the    form    of   charcoal-biscuits 
Very  finely  divided  poplar  charcoal  is  regarded 
as  the  best  for  medicinal  uses. 

WOOD  DUCK,  or  SUMMBR  DUCK, 
the  most  beautiful  of  American  ducks  (Air 
sfonsa).  The  bill  is  very  high  at  the  base. 
snorter  than  the  head ;  nail  very  large  and  mucfa 
hooked;  head  crested;  tail  short,  wedge- 
shaped.  The  head  and  crest  are  metallic  grecfi, 
glossed  on  the  sides  with  purple;  line  tfaroogh 
the  eye ;  two  bars  on  side  of  head  meeting  m- 
dcr  the  chin,  and  upper  throat,  white;  lower 
neck  and  sides  of  tail  purple,  the  former  with 
triangular  spots  of  white;  lower  parts  white: 
sides  yellowish  banded  with  black  and  poste- 

riorly with  white;  speculum  bluish  green,  tipped 
with  white;  primaries  silver  white  ester* 
nally  at  tip;  biack  uniform,  with  bronxed  and 
green  reflections;  a  white  crescent  in  front  of 
winp  bordered  with  black;  scapulc  and  inner 
tertiaU  velvet  black  with  violet  gloss.  In  the 
female  the  back  is  more  purplish,  the  sides  of 
head  and  neck  ashy,  about  the  bill  white,  aad 
lower  neck  brownish;  the  eyes  are  red.  It  is 
19  inches  long  and  29  in  alar  extent.  In  most 

parts  the  plumage  is  iridiscent  with  **ifigi-y metallic  reflections. 

Formerly  the  wood  duck,  one  of  the  most 
characterisuc  birds  of  our  fauna,  was  afaondbm 

and  widely  distributed  throujdi  the  wocKlcd  and 
watered   portions   of    the   United   Sutes   and 
southern  Canada,  but  as  a  result  of  an  onMy 
warfare  it  has  become  practically  extinct  over 
large  areas.    It  is  confined  to  fresh  water,  c^e- 
cially  secluded  ponds  in  woods.    The  flight  ii 
noiseless,   very    rapid,   graceful    and    as   easy 
among  the  branches  ot  trees  as  that  of  the  wild 
pigeon.    It  breeds  from  April  to  June,  accord- 

ing to  latitude,  the  nest  being  made  in  the  hol- 
low of  a  tree,  or  in  the  deserted  excavations  of 

the  woodpecker  or  squirrel,  and  usually  in  deep 
swamps,  though  often  in  the  vicinity  of  houses. 
for  they  are  not  shy  birds.    The  eggs  are  6  to 
15,  2  by  1^  inches,  pale  buff  and  greenish, 
smooth  and  laid  on  dned  plants  and  leather* 
They  are  much  attached  to  the  breeding  places. 
The  young  leap  down,  or  are  conveyed  lo  ibc 
ground  or  water  by  their  parents.    The  adult* 
are  excellent  divers  and  feed  on  acorns,  nuts, 
grapes,  berries,  rice,  insects^  snails,  tadpoles  and 
small  f  o'-    The  chief  enemies  of  the  adults  arc 
minks,  raccoons  and  snakes,  and  many  of  the 
young  are  destroyed  by  snappinf;  turtles,  alliga- 

tors and  predaceous  fishes.    It  is  easily  dooicf- 
ticated   and   readily  breeds  in   captivity.    Tbc 
only  o:her  species  of  the  genus  is  the  famooi 

mandarni  duck  (Q;y.)  of  Onina.    Consult  Gris- 
nell,   *  American  Duck  Shooting*    (Kew  York 1902). 

WOOD  ENGRAVING.  The  an  of  iraod 
engraving  is  also  known  as  Mjlograpky,  a  dif- 
tinctly  modem  term  derived  from  the  Gnck 
words  xylos  —  wood,  and  grapko  —  to  write  » 
inscribe.  It  is  the  art  of  producing  in  rcfecf  * 
reverse  or  negative  of  a  picture  on  wood  wbitk 
when  inked  and  impressed  on  paper  or  other 
surface  will  make  a  positive  of  the  picture. 

1 1  to  the  art  of  pnnting  we  owe  an  incsun- 
Me  debt  f(ir  bringing  to  us  the  record  of  thr 
though t  and  history  of  all  times,  to  the  kiadiv' 
and  older  art  of  the  wood  engraver  we  o«( 
almost  equal  obligations.     It  gave  to  the  cuv* 
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non  people  the  pictures  by  which'  ihey  could >e  made  to  understand  the  purport  of  wTiiicn 
ind  printed  words. 

Technique.—  While  the  rcc< 

of  "process  engraving,"  using  photography, 
labor-saving  tods,  etc.,  make  Ihe  technique  of 
working  complicated,  the  great  works  of  the 
great  masters  of  wood  enKraving  were  done  in 
the  vtry  simplest  manner.  A  block  of  close 
grained  wood  (boxwoo<l  only  is  used  these 
days)  receives  on  one  side  a  perfectly  smooth 
and  polished  surface.  Its  thickness  is  .918  of 

an  inch,  known  as  "type-high,*  or  the  height 
of  the  type  along  with  which  it  may  ro  into 

the  "form"  for  the  press.  The  smooth  side 
is  next  covered  with  a  layer  of  white  chalk 

(this  is  known  as  "grounding")  which  is 
better  to  draw  on  than  the  smooth  wood 
surface.  On  this  the  drawing  is  made  in 
negative  (ihe  reverse  of  what  is  desired  in  the 
impression),  any  Iciicrinjf.  therefore,  must  read 
backwards.  The  work  is  now  done  direct  on 
the  block  by  photography,  ntccssilaling  a  senr 
sitiied  surface  instead  of  the  above-mentioned 
grounding.  From  the  artist  or  photographer 
the  block  goes  to  the  wood  engraver,  who.  using 
formcily  a  draw-knife  but  now  a  burin,  cuts 
away  cleanly  to  a  certain  depth  all  that  the  ar- 
tisf  has  left  untouched,  so  that  after  the  work 
is  finished  only  the  drawing  remains  on  the  up- 

per surface,  and  it  is  in  relief.  If  the  finished 

woodcut  be  covered  with  printers'  ink  and 
pressed  on  paper  or  similar  material  it  gives 
the  imprint  of  the  original  drawing.  Over  and 
beyond  manual  dexterity,  won  bv  long  practice, 
the  wood  engraver  must  also  possess  a  certain 
degree  of  artistic  temperament  as  well  as  being 
an  expert  draftsman,  even  when  it  is  only  a  ques- 

tion of  reproducing  the  drawing.  But,  as  is  the 

case  with  many  illustrated  sheets,  there  arc  fre- 
quently no  hues,  but  the  drawing  is  in  water 

colors  or  stiunpwork.  In  such  cases  the  en~ 
graver  must  translate  the  soft  tones  of  the 
paintbrush  either  with  his  own  technique  or 
imitate  them  exactly  (facsimile  or  tone  cut). 
This  latter  art  is  the  modern  technique  of 
American  wood  engravers,  they  being  the  in- 

ventors of  it.  So  great  is  the  differeiKC  be- 
tween the  old  and  the  modern  methods  of  pro- 

ducing wood  engraving  it  is  necessary^  to  de- 
vote a  few  words  to  these  differences  in  tech- 

nique. From  the  I5th  to  the  18th  centuries  and 
even  later  the  blocks  were  plank  cut,  that  is  to 
say  the  upper  surface  ran  with  the  grain.  Pear- 
tree  or  apple-tree  wood  was  generally  used  and 
it  was  engraved  with  the  draw-knife.  The  mod- 

em technique  uses  the  croai-cut  surface  knd 
boxwood  exclusively,  because  it  has  the  moit 
regular  texture  or  fibre.  The  knife  has  given 
way  to  the  buriii,  used  as  on  copper-plate  en- 

graving; the  burins  are  of  several  forms  used 
each   for  its  separate  purpose,  whether  for  en- 
f raving  outlines,  or  cross-hatching,  or  tone  ef- 
ects,  etc  Again  for  a  series  of  strai^t  paral- 

lel or  curved  parallel  lines  and  for  the 
backgrounds  of  landscapes  and  portraits  spe- 

cial machines  have  been  invented  which  pro- 
duce lines  or  stippling  of  more  refinement 

and  accuracy  than  is  attainable  by  hand,  at 
the  same  time  greatly  increasing  the  speed 
of  execution.  By  changes  in  the  process 
of  treatment  several  new  styles  of  wood  en- 

graving have  come  into  being  which  will  be 
treated  of  later,  such  as  the  cribW,  chiaro- 

scuro, "color"  styles.  An  original  woodcut  pef 
mits  the  taking  off  of  from  6,000  to  10,000  im- 

pressions, but  to  increase  its  efficiency  in  the 
number  of  prints  possible  the  process  of  elec- 

tric deposition  of  metals  has  been  called  into 
practice  and  cliches  reproduce,  in  metallic  re- 

lief, the  surface  engraved  on  the  wood.  As 
there  is  no  limit  to  the  number  of  etiches 
which  can  be  taken  from  a  single  wood  block, 
the  number  of  impressions  possible  also  be- 

comes infinite. 

Tile  Grief  ot  Hutwh,  from  the  Cotogna  Bilte, 

History. —  The  date  of  the  actual  origin  of 
priming  from  engravings  on  wood  is  still  in 
doubt;  it  is  an  involved  question.  In  India 
stamps  engraved  on  wood  have  been  in  use  for 
printing  colors  on  fabrics  from  a  very  distant 
past.  Already  in  the  10th  century  the  Chinese 
were  acquainted  with  books  printed  from  tab- 

lets of  wood;  and  the  illuminators  of  the  Mid- 
dle Ages  used  wooden  embossed  stamps   for 
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■mpri-uiiiir  (tic  mitlinrs  nf  mlcred  initiiil-  ■m 
maiiiisrriptii.  Tin-  earliest  kntm  n  cKiiitiiili  s  i>( 
wmmI  micraviilK  dnii'  ffni  ihv  larly  |i;iri  oi  t)it 
IMIi  o-Mtiiry  ivlii'ti  in  viirlons  \v.\ni  'if  iiorlhcrn 
Kuropi-,  not:iMy  in  (liimjiiiy  jitui  ilir  Xi-iIht- 
Innd*,  ihcri'  ixNiicI  v:inciii*  rnili-  prints  ri-prc- 
M-nlini;  sc-nc-i  fn<m  S.-npliin-  an<\  ihi-  lives  ii( 
the  HaiiUii.  lA'idvmly  ni.idv  fr.nn  wc.oilnits,  Ttii-j- 
wtre  rrinlrd  in  n  pale  hrnwii  ink  appnn-iilly  Iiy 
iiiMiinK  on  ilic  Imrk  of  tlii-  piijifr  wiih  wime 
Mt:Tit  fdKcd  instriimrnt  nnil  witc  Kcnrnilly  cul- 
orcd  either  by  hand  ur  with  iho  nsc  of  a  $rcncil. 

Tbe  Pall  of  Lucitrr.lroDi  the  Speculum  Humans Sklntiouu 

Oni'  of  ihe  most  noted  tif  these  anil  ihc  earli- 
est dated  print  fniin  u  wikmI  M<H'k  h  ihc  fa- 

mous &iim  UiriMophLT  (if  142.1  fonnd  paMcil  in 
the  cin'iT  of  a  maiiii'-cript  discovered  in  (ho 
hlirury  ui  a  coTivcnt  in  Iluxheim,  Swril>i:i.  It 
represents  Saint  Christopher  wndinK  aeruss  a 
Mrtam  with  the  infant  Jesus  on  his  shoulder. 
On  the  right  bank  a  hermit  is  kneelinK  before 
his  cell  holding  a  lantern  in  his  hand,  on  the  left 

a  peasant  is  ctiml>inK  a  klet-p  hill  on  tlie  w:iy  to 
his  humc.  It  is  a  nide  cut  without  any  regard 

for  pcrspcclive,  but  the  fiftiire  nf  Saint  Chrislii- 
Iiher  pMsesses  a  certain  di|,iiily  ;iitd  the  |iiriorial 
effect  U  such  as  wmld  appi^il  to  a  priiniiive 
jicopJe.  Many  similar  cuts  Hire  produced  iti 
the  l.^th  and  16lh  ci-nturies  in  the  dues  nf  Aurs- 

liurg,  NuremlH-ri:.  I'lm.  Cologne  and  the  I-'lem- i^h  ciiiefe.  Conventional!  in  design  and  often 
ie)ieulin(;  jfiain  and  a^ain  the  sume  sulijeeis 

lh.-y  werr  y,  i  i  xpre-ive  .'f  itle  n.>  .liiev^il  r.li- 
lllous  coni-<tili.jns  and  «(re  m.  d.iul.l  bmlily  ef- 
U>liv.  in  ̂ ivinL:  r..rli.'n1:ir  and  v<.n>i.r Jiui-iMe 
value  10  ihe  LiMiiMl  U-.inx  iH.v  n.n-  inl.-ndid 

II    I1.1-    ! >,d,d   I 

nilx' 

<lev<l<>t<nl  ii>r..  a  kin-.  I.n.ini...  and  b%  ihi  nv.. 
die  of  ihr  1-ih  cnlnrv  «   I  ■-nL-r-iniii:  »:..  , 
■  .^l1.|i^h.d    ai>.[    tud>lv    hiniiliar    iti       fooii 

bonk=   in   maiiuscrtpl   only  '  ... 
pi  IS  sessions  <>f  ihi  greiit  n1nn,-l>■"'riv^  their 
jiriniji  were  of  inrsiimjMe  v;ihie  in  the  caiisi 
of  popular  relipoU'^  i-dncaii'-n  Fn>m  the  v<-ry 
first  wood  t'n(iraviii([  has  I'l-i-ii  an  art  for  ihi- 
people.  Ill  the  In'^innintt  serving  rrlitHou^  pur- 
fiiiics  only  it  iiion  Iwriime  a  mi-aii*  of  saiirr 
and  conimint  ujinn  ibe  alinse^  of  tlie  cliTjry  anrf 
a   rrriird  of  the  manners   and   cn--t'ims   of   ibe 

In  the  I  arty  part  of  the  I5th  ceninry  manj 
minds  were  siriviui;  loward  [be  invention  ui  a 
way  to  print  frxim  movable  iype>.  The  idea 
came  no  donht  from  the  sn-.-Bllid  Mock  '.oMci 
ilary  of  llie  early  prims  l.iirr  ihi  name  i.f  a 
saiin  nr  a  sbon  licend  \Oiich  i\a~  >videnl]y  r'.il 
on  the  hlork  wilh  ibc  picinn-.  l*rom  [he..c  leg- 

end' ii  wa*  a  natnra!  s-tep  10  extend  ilie  text 
and  add  n-holc  columns  of  texi.  The  dai<-  and 
place  of  the  earliest  of  the«e  block  l-'ok*  i-  a 
mailer  fur  conjecture,  but  ihcy  were  knuun  bi 

tlie  earl^-  pari  of  the  l.ilh  century,  fine  oi  the 
most  widely  discussed  of  ih^SL-  is  the  '  Rililb 
Paupenini,'  or  Poor  Preacher's  Bil-le.  several editions  of  which  are  kiio\\  n.  li  i^  :>  stnall  fi'lio 
cont;iinin^  40  page;  primed  on  one  side  ontv  in  a 

pale  bm»-ni>h  ink  )>y  means  of  ruM.int:  on  ibr 
kick  l-.:ii'b  paue  i>  divided  into  fivi-  comIU^^ 
mcnis  separated  by  pillars,  sugt>c~ling  the  idea 
of  churcli  windows.  The  cenirnl  (lanel  -bows 
a  scene  fn>m  the  Gospels  and  on  the  sides  are 
tllusTralinns  from  the  Old  Testament  hranM 
iin  the  central  dcsiKii.  There  are  also  ti  \i>  .lad 
I.atin  viT'^v.  Anniher  block  hi>ok  thai  h.i>  uivm 

rise  10  nnich  speculation  is  iliv  'S|Ki;uliLin 
IIiiman:c  Satvalionis.'  or  'Tbi  Mirror  of  Hu- 

man Salvation.'  In  this  the  te\t  ap|ivar>  '.a 
have  been  printed  from  muvahle  type  in  black 

ink  on  a  press.  It  is,  iherei'orr,  ihe  oldest  ex- tant lypuKraphical  illusiraiid  Hork  known 
OihiT  famous  block  books  are  the  'Ap-H.-nUih!' 
Sancli  luhaniiis,>  Visions  of  Saint  John;  'Ar* 
Xloricndi.'  Tlie  Art  of  I>yin>!;  'Canticum  Can- 
li.orum,'  or  a  History  of  the  VirKii'  pre!iBurr>! 
in  ihc  Sons  nf  Sobimon.  All  of  itn-e  arc  curi; 
oii-ly  and  olien  prote«iHely  medi:i-ral.  full  vi 
Ihe  '•.vml")lisin  and  mysliciMn  of  piimitivc  hu- 
inriniiy.  Kndi-  as  they  are,  thonr.h,  ihcy  were 
Vri p:iiin(,'  ihe  wav  for  somclhini;  better 

Oib.  r  n.'ied  l.tock  b.».ks  extant  are  'Libtr 
Rejrnm,'  llnnk  of  KinKS ;  'Temptalionis  Vf 
ii:..iiis'  Tini!.1;iii.in'  of  a  liemon:  •^JldcH.;. 
Ihe  oidy  iT.'iy  knoMii  i.  in  tin  Spencer  l.i'.rar>. 
'he  (leneraliiine  Oirivii,'  of  ihe  ̂ encakk'^'' 
Cbriji;  ■Miribilia  K.ma-.'  The  Wonder  ^i 
]i;T}:v;  'n.nf.v-ion-il..-  of  the  C.mfi,.i..r.il 
'SMiilKditni  Apo-iolieum,'  Svinliol*  of  the  .\pi'*- 

tie's 

The*e  Cierman  and  X.lherlands  bl..ck  ho  1- 
Hire  i-*ued  in  niimcrou-  editiun^  and  bad  qu'- 
a  btije  i-niKO  circulation  'Ars  Moricni 
«a-  is-n.d  in  l.aiin,  (Icrnian.  French.  Iiilw 
and  Knulish,  the  lexls  varying  Some  of  ihew 
Mi>i'k  N'liks  wire  i-nt  np  Liter  and  pieced  t»- 

)r'biT  in  difTiTint  combinations  in  later  eii- 
tioii>  h  inii^t  \f  niiii-d,  however,  ihat  the  t*- 
travriii;.  don.-  in  the  Xetherland*  werr.  ahm* 
i.iv,(ii;iMy,  of  a  more  nriistic  characirr  ihw 
i|-.o.,<  .niaiiailnu  from  German  hand*. 

Wilh  ihe  advent  of  priiitinf;  the 'Mock  boob 
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were  superseded  and  wood  etigTaving  became 
a  handmaid  of  the  greater  art.  Illuslrations  are 
to  be  found  in  many  of  the  books  of  the  early 
printers.  The  earUest  wood  engravings  in  a 
printed  book  with  an  authentic  date  appear  in 

the  Psaller  of  Faust  (or  Fust)'  and  Peter 
Schefler  (or  Schacffer)  published  at  Mayence 
in  1457.  From  Cologne,  Mayence,  Nuremberg, 

Ulm,  Augsburg,  Strassburg  and  '  Basel  came 
many  primed  books  illustrated  with  wood  en- 
gravings. 

The  Bible  was  the  book  on  which  the  early 
printers  spent  most  of  their  energies.  Numerous 
editions  were  published  with  illustrations.  The 

most  important  of  these  was  the  famous  Co- 
logne Bible  which  appeared  before  1475.  Its  109 

designs  were,  after  the  block  hooks,  the  first  il- 
lustralions  of  Scripture,  and  they  showed  more 
originality  and  invention  than  anything  that  had 
gone  before.  Many  of  the  decorative  bordefs 
of  this  Bible  are  in  curious  contrast  to  the 
sacred  text. 

The  ten4,ency  of  the  early  printers  lo  trade 
cuis  is  made  dear  by  the  fact  that  the  Nurem- 

berg Bible,  pubhshed  in  l-i82,  contains  wood- 
cuts irom  (he  Cologne  Bible,  published  between 

1470  and  1475.  The  Augsburg  Bible,  published 
about  1475,  is  a  most  elaborately  illustrated 
work;  Gunther  Zaiiicr  is  said  to  have  been  the 
publisher.  With  the  exceiiiion  of  two,  all  the 
73  woodcuts  are  placed  in  combination  with 
initial  letters  and  absorb  a  full  column  of  space. 

Next  to  the  Bibles  in  interest  in  the  study 

of  wood  engraving  are  the  numerous  'Chroni- 
cles' and  histories.  These  are  records  of  leg- 
ends and  imaginery  events  and  are  illustrated 

with  woodcuts  dealing  with  the  lives  of  the 
saints  and  the  great  happenings  in  local  history. 
One  of  the  best  known  of  these  chronicles  is 

the  one  published  at  Nuremberg  in  1493.  Hart- 
mann  Schedcl,  a  Nuremberg  physician,  com- 

piled the  work  and  it  was  printed  by  Anthony 
Koburger.  It  has  over  2,000  cuts,  views  of 
cities,  saints,  portraits,  etc.,  and  is  supposed  lo 
have  been  supervised  by  William  Pleyjenwurfl 
and  Michael  Wohlgemuth,  the  latter  a  master 
of  the  great  Durer.  The  chief  distinction  of 
the  Nuremberg  Chronicle  lies  in  the  fact  that 
in  it  for  the  first  time  woodcuts  were  printed  in 
simple  black  and  white.  They  were  modem  in 
this  respect  and  in  the  use  of  cross-hatching  by 
which  grays  and  blacks  of  varying  intensity 
were  obtained  by  engraving  lines  that  crossed 
e^ch  other  at  different  intervals. 

Another  peculiar  feature  is  the  fact  that  the 
same  single  cut  is  used  to  ri'present  a  number 
of  different  poets,  cic,  or  one  cut  suffices  lo  de- 

pict views  of  several  cities,  etc.  This  economi- 
cal method  of  multiplying  the  usefulness  of  a 

woodcut    occurs     freijueiiCly    in    con  temporary 

An  old  style  of  book  of  the  ISth  century 
also  is  the  figure  alphabet,  in  which  the  pages 
arc  devoted  to  forming  initial  letters  from  fig- 
gures  of  all  kinds  posed  in  altitudes  conforming 
lo  the  outlines  of  the  capital  letters.  All  these 
early  15lh  century  books  were  printed  by  a 
rubbing  process,  either  some  fornl  of  burnisher 
01  roller  pressed  the  paper  over  the  block.  The 
b(H>k  printing  press  was  not  invented  till  the  lat- 

ter half  of  tine  century. 

In  France  wood  engraving  was  early  identi- 
fied  with   prinluig.      Religious   books   contained 

many  curious  and  often  beautiful  illustrations. 

Those  known  as  the  'Livres  d'Heures,'  Books 
of  Hours,  often  contained  many  fine  examples 

of  carefully  executed  blocks  in  imitation  of  min- 
iatures. Many  of  these  early  woodcuts  served 

simply  as  an  outline  for  the  colorist,  who  often 
overlaid  them,  with  an  entirely  different  design. 
The  (irsi  really  effective  artistic  use  of  the  deco- 

rative border  may  be  seen  in  these  'Livres 
d'Heures,'  and  some  of  them  are  notably  quaint 

The  PlDa(biiiaa,ttonithaDuicaa(D«aIh,brHoIb*!n 

enfbodimenis  of  scriptural  ideas  combined  with 
others  that  are  certainly  not  to  be  found  iir  the 
sacred  Book. 

At  Lyons  several  books  with  woodcuts  were 
published  about  1476,  but  the  engraving  is  of 
the  same  coarse  German  grade,  till,  in  1493,  an 
edition  of  Terence  was  issued  with  illustrations 
of  a  more  artistic  nature.  In  Paris  we  find 

among  the  publisliers  of  the  above-mentioned 
books  of  devotion  ("Hours"),  history,  romance 
and  poetry,  such  names  as  Jchan.Du  Pii,  Guyot 
Marchana,  Pierre  Le  Rouge  ('La  Mer  des  Hii- 
toires,'  148S),  Pierre  Le  Caron,  Antoine  Vcrard, 
elc.  Those  engravings  done  by  Jean  Foucquet 
and  Jean  Pcrreal  showed  ambitious  art  work 
that  needed  no  pigments  for  embellishment.  The 
books  from  these  publishers  found  a  wide  for- 

eign circulation  in  their  Flemish,  English  and 

Italian  versions.  Guyot  Marchand's  'Danse 
Macabre,'  Dance  of  Death  (14S5),  shows  most 
merit  in  its  iUust  rations.  The  French  brought 

out  a  new  style,  termed  by  us  "crible,°  in  which 
the  delineation  is  composed  of  dots;  Renouvier 

says  it  was  the  goldsmiths'  marmer  of  engrav- ing and  may  have  been  impressed,  in  some  cases, 
from  metal. 

England  lagged  behind  other  countries  in 
her  art  development,  and  wood  engraving  wu 
liille  known  there  before  the  publication  of 

Caxton's  'Game  and  Playe  of  the  Chesse'  pub- 
lished in  1476  and  it  is  thought  that  the  cuts  in 

this  were  Imported  from  Germany,  and  they  are 
loo  crude  for  the  English  to  dispute  the  claim. 
In  Italy  the  earliest  wood  engravings  were  either 
importations  from  Germany  or  were  suggested 
by  German  originals.  The  most  noted  example 

of  early  Italian  wood  engraving  is  the  'Hyp- 
iicrotomachia  Poliphilj,'  or  Dream  of  Poliphilo, 
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wrillcti  l>y  a  Vcnrtian  monk  in  1467  and  primed 
by  Ihc  famous  Aldus,  in  Venice.  1499,  h  con- 
lains  V)2  wnoilniis  on  suili  snlijt'cls  as  my- 
tholoK>',  ancieni  hisiury,  proccssiuns,  cic.  The 
llaliaiis  dovi'lopi-d  a  mi-thoil  uf  engraving  in 
chiaroscuro,  in  imilalion  uf  paiiilintf,  by  iht  use 
of  s^vcthI  blocks,  each  printed  in  a  ditlcrcnt 

color.  Till-  (itrmans  also  employed  ihe  same 
methods,  liut  ill  a  much  criidiT  form. 

With  the  advent  uf  Albrecht  Dtircr  <147l- 
IS3S),  of  Xiiremljtrg,  wimd  cngravlne  reached 
its  highest  attainment.  First  of  all  nc  was  a 
r.riat  designer  with  a  far-rcachini;  and  power- 

ful imaKinaiion  and  a  mind  full  of  the  iii-w 
learninft  and  spirit  of  the  cominti  Reformation. 
He  was  the  first  fully  to  realize  the  great  pnssi- 

Tlie  SivaitM  ot  C.ilimt. , 
by  Burekit^a:: 

;pha!  )Vic»«ii'>o 

biliiies  of  wood  cnRravinR,  and  I'V  hi'i  influ- 
cnci-  it  was  raised  tu  ilu-  diKniiy  oi  a  linL-  art. 
He  is  knr,wn  chiefly  by  four  Rrtat  works.  The 
first  of  thi-m  the  \?  bir^e  clrawinR'i  illustrating 
the  Apociljiise  of  Saint  J..hn  (U'fH).  Oihers 
are  the  'Lart-er  I'asMou  of  Our  l.or<l>  (LW- 
1I>,  12  cuts.  'The  I.ife  of  the  Vircin.'  20  cms, 
and  the  "Smaller  Passion  of  Our  Lor,l.>  36 

cuts.  .■\monK  niirer'B  olher  famous  works  are 
the  'Car  and  Gate  of  Triumph'  made  for  ihc 
Fmnenir  .Nfaxiniilbn.  Another  Rrcal  work 

edebraiing  the  cmp.roi's  i^me  was  by  H.ins 
Itur^kmair  (Aiii;-;burir,  147J-1.^J1)  the  maRnifi- 
cenl  'Triumphal  I'roci-sLon,'  eie.  The  colossal 
work  entitled  'The  Triumph  ot  Maximilian' 
was  made  bj'  command  nS  that  emperor  and 
consisted  of  three  sets  of  designs:  "The  Tri- 

umphal I'rocession.'  'The  Triumphal  Arch,' 
:ind  'The  Triumphal  Car.'  Its  size  is  enor- 
trotis.  the  "arch,"  composed  of  12  blocks,  v/hen 
di^plavi-d  in  their  correct  i^'latlve  position,  ia 

lOf :  feet  hifth  1;>-  9' ;  f.-.t  wi.le.  While  tho  de- 
signs were  bv  Diirer  and  Itunckmair  the  cxi"- 

cuiion  uf  Ihf  wi'rk  wa>  bv  hiehlv  talented  and 
enthusiaMic  wi.nd  tnt:ravers  with  Jerome  of 
NuremU-rL'  and  Jo-.!  de  Xcgker  or  INenecker 
at  the  he.id  uf  thi-  Hm 

thtriT^  m:i>-tiTK  jirtiviiy  in  W'l'xl  ennravinn 
(avc  ri'C  III  :■  >ch(Hi1  iv.rmr  of  ibe  members 
were  pupils)  of  decorative  designer*  of  ureal 

lali'iii  who  put  their  conccptioiu  into  encrv*- 
iiiRs,  forming  them  into  scis,  iMKiks.  cic.  Thac 
arii-i-  an-  known  as  the  "Utile  Uuicrs.*  and 
their  fine  work  created  a  {(''■"'■'al  rrnai.suncc 
in  the  arts  of  decoration;  the  jeweler,  the 

puller,  rho  cabinet-maker,  all  arii-^ans  incor- 
porated in  their  work  l>eaultful  decoration  lakes 

fiom  ihc  popular  desi|ins  published  and  widely 
circulated  all  over  Europe  in  these  cngravinp. 
The  best  known  of  these  'Utile  masters'  are 
Beham.  Baldung,  Aldegrever,  .\mman,  Virgil 
Solis,  ctc- 

Hans  Holbein  (1497-1543)  ranks  among  the 
really  great  arlisis  and  wood  cngravinK  owe* 
lo  him  a  still  further  advance.  Holhein  indeed 

might  be  well  called  ihe  father  of  modem  illns- 
tralion.  Among  the  firsi  hooks  he  illustrated 
were  the  'Utopia'  of  Sir  Thomas  Moore  and  the 
biblical  translations  of  Luther  He  it  belt 
known,  however,  for  his  remarkable  senr*  of 

disigns  known  as  the  'Dance  of  Death'  (l.W). 
a  p«pular  subject  of  mcdizval  times.  In  each 
of  ihe  41  designs  is  a  scene  from  common  daily 
life  expresses  with  a  grim  dramalif  power  and 
trulh  of  drawiuR  that  are  remarkable  in  a  rtrj 
high  degree.  Death  sparen  neither  ihe  king 
nor  ihc  peasant,  the  prayinfi  null  nor  ihe  priest 
in  the  pulpit.  Much  of  their  success  was  a>K  lo 
the  wonderfully  accurate  wood  eiifcravinK  of 
Han't  Liilzetburger.  for  in  the  hand<i  of  a  lets 
skilful  enf^raver  the  originals  would  have  lott 

much  of  their  power.  Holhein's  K6  desifcn*  for 
the  Old  Testament,  generally  known  as  'Hol- 

bein's Bible  Cuts,'  were  also  remarkable  in 
many  aspects,  but  they  were  more  convcniiuiial 
in  conception.  After  Holbein,  wood  engraviog 
as  an  art  steadily  declined. 

Karly  in  the  16th  century  either  lost  de  Nq[' 

ker,  German,  or  C'go  de  Carpi,  Italian  tdu- 
puted  claims)  invenied  ihe  so-called  'chian- 
scum*  process  by  which  color  effeeti  are  Dined 
by  using  a  series  of  wood  blocks  each  in- 
pressed  over  the  other,  a  separate  color  bciii^ 
produced  by  each  successive  addition.  Cvjt 

reproduced  several  of  Raphael's  designs  n this  method,  and  in  Germany  were  repruducM 

..       .  _ .  .  bcsan  with  th 

work  of  Tbumas  Bewick  (I753-1S38J  in  Eiir 
land.  To  him  wc  owe  the  great  principle  of  ait 
while  line  which  did  away  wilh  much  of  the  M 
drudgery  ;iiid  gave  the  engravers  more  frndon 
in  handling.  In  Ihe  old  way.  where  blade  lioa 
ciussed,  the  litllc  while  lozenges  between  had  to 
be  laboriously  cut  away.  Bewick  simply  foagti 
out  wilh  his  graver  a  line  and  by  varying  ibt 
width  and  iiiimbrr  obtained  his  gradation  of 
light  and  shade.  He  was  the  first  also  to  uc 
lioxwood  and  ihe  burin.  Bewick  is  bevt  kno«< 

by  the  drawings  and  engravings  in  his  'Britilfc 
Quadnipeds'  and  'Hisiorj-  oT  British  Birds' 
He  was  the  (otitider  of  the  modem  Btitid 

school  which  held  for  many  years  a  (iitiB- 
(niishi'd  place  in  modem  illustrative  an.  Br- 
wick's  pupils.  Charlton  Nesbit  and  Luke  Ck>- 
iiell ;  Robin  Bransion,  John  Thompson,  the  W- 
Zeis.  William  Harvey  and  \V.  J.  linim  en- 

graved the  work  of  many  distinguished  Enc^^ 

artiMs.  In  France  and  Germany  wood  cagn*- 
inu  has  maintained  a  distinct  place  in  Ipile  of 
protess  wcrk  and  some  of  it  tns  been  and  itiP 
I-.  uf  :i  vtrv  hiv-h  order  of  merit.  In  France  t 

pupil  of    Uewick'i,  Oiarlcs  ' 
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and  brought  together  a  school  of  wood- 
crs  using  the  refinements  of  the  English 
•.  In  Germany,  where  the  art  of  wood 
ing  was  in  an  expiring  condition  from 
iddle  of  the  18th  century,  new  life  was 
pcd  early  in  the  19th  century  by  the  two 
s  and  recent  methods  of  treatment  aided 
putations  of  Gubitz  in  Berlin  and  Blasius 
in  Vienna.  Adolf  Menzel  trained  for  the 
uctions  of  his  illustrations  the  engravers 
nann,  A.  and  O.  Vogcl,  H.  Miillcr  and 
:hmar.  In  France  the  leading  names  of 
engravers  include  Leloir,  Regnier,  Laccate, 
re,  Porret,  Count  Laborde,  Gerard,  Ber- 
Br^val,   Chauchoin,  Lepcre,  Pannemaker 
Baudc,  Thiriat,  Hiiyot,  Grenier,  etc. 

s  to  America,  however,  that  we  must  look 
:  greatest  achievement  in  wood  engraving, 
rtists  have  carried  it  to  a  degree  of  per- 
i  unparalleled  anywhere  else  in  the  world, 
have  taken  it  out  of  the  domain  of  a 

'•  mechanical  handicraft  and  given  it  al- 
:hc  individuality  that  belongs  to  creative 
?he  first  American  wood  engraver  of  dis- 
n,  Dr.  Alexander  Anderson,  was  a  fol- 
of  Bewick.     His  work  appears  in  many 
American  books.  Joseph  Alexander 

5  was  another  early  American  wood  en- 
whose  work  was  even  more  -worthy  of 
The  notable  wood  engravings  made  for 

arper  Bible  published  in  1843  were  done 
his  supervision. 
the  great  English  and  American  maga- 

ive  owe  the  incentive  and  the  opportunity 
2  development  of  the  best  wood  engraving, 
before  a  way  was  discovered  by  which 
igs  might  be  photographed  on  the  block, 
can  engravers  had  begun  to  show  their 
ty  for  interpreting  the  lines  and  tones  of 
igs  with  exceptional  accuracy  and  original- 
n  some  instances  attempts  were  made  to 
the  qualities  of  brush  marks  and  the 
es  of  different  mediums  such  as  pencil  and 
al,  etc.,  but  this  was  only  a  passing  phase 
attempt  at  superior  cleverness.  W.  J. 

I  who  spent  the  later  years  of  his  life  in 
ca  was  a  leader  in  the  effort  to  make 
engraving  more  of  an  individual  art  and 
gh  he  was  not  always  in  full  sympathy  with 
idency  toward  a  greater  refinement  of  line 
1  effort  that  seemed  to  him  to  be  leading 
from  the  legitimate  purposes  of  wood 
ring,  he  was  a  very  great  power  for  good, 
>mithwick,  long  identified  with  the  art  de- 
jnt  of  Harpers',  and  Alexander  Wilson 
,  of  Scribner's  Monthly  and  the  Cen- lid  their  full  share  in  the  development 
J  art.     Frederick  Tuengling,  J.  P.  Davis, 
French,    F.   S.    King,   Wm.    B.   Closson, 
Wolf,  Thomas  Cole,  Thomas  Johnson, 

ge  Kingslcy,  Gustav  Krucll,  William 
■  and  others  arc  names  identified  with  the 
t  attainment  of  American  wood  engraving. 
other  countries  we  find  admirable  ex- 
n  of  wood  engraving  done  by  such  artists 
Brown  and  his  school  at  The  Hague  and 
rp,  with  Vermorken,  Pannemaker  (father) 
losquet  prominent;  in  Italy  Fabris  and 
nust  be  mentioned. 
h  the  advent  of  process  work  (see  Photo- 
zinc;)  the  demand  for  wood  engraving 
eatly  diminished  and  its  employment  as  a 
iictive  art  is  constantly  decreasing.  It 
>eautiful   art   as   exemplified  by  the  best 

practitioners,  remarkable  for  its  brilliancy  of 
effect  in  pure  black  and  white,  requiring  the 
most  delicate  skill  in  its  manual  execution  and 
a  feeling  and  invention  with  respect  to  the 
correct  interpretation  of  values  and  textures 
of  a  very  high  order. 

With  the  passing  of  the  men  of  to-day  who 
have  given  wood  engraving  a  place  among  the 
fine  arts,  it  is  likely  that  it  may  cease  to  be  a 
field  for  further  endeavor.  There  are  no  longer 
incentives  for  its  study  and  the  time  and  artistic 
training  necessary  for  any  real  accomplishment 
can  be  put  to  much  better  profit  in  other  direc- 

tions. Prints  by  famous  wood  engravers  arc 
already  much  sought  bv  collectors  and  the  future 
historian  of  the  art  wfll  probably  end  his  record 
with  the  close  of  the  19th  century  and  the 
beginning  of  the  20th. 

More  than  to  any  other  of  the  graphic  arts 
are  we  indebted  to  wood  engraving.  It  led  the 
way  to  the  invention  of  printing  and  has  been 
the  means  of  putting  before  the  world  a  record 
of  the  progress  of  the  greater  arts  of  drawing 
and  painting.     See  also  Engravings. 
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:iinl  <icrmany  (liiriiif:  the  15th  Cnitiiry*  (Loii- 
(Imi  1S5S)  ;  WoocIlnTry.  (i.  I-...  <A  History  of 
\Vo«i<I-l-;iiv;iavinK*   (Nrw  York  ISS.<). 

Cl-KMKNI    \V.    COUMKF. 

WOOD-FROG.    Sit   |.k(h; 

WOOD-IBIS,  a  kind  t.f  stork  (q.v.). 

WOOD-LARK,  a  iMirojuan  lark  {Lulluia 
arfwrra)  oln^t  ly  allied  to  inc  sky-lark  (<i.v.). 
Inii  <lisiin^iii>hrd  liy  its  srualliT  size,  shorter 
tail,  a  fiisiiiiri  lif:hi  strrak  omt  the  c-ycs  aiul 
ears  and  more  distinct  markings  on  the  breast, 
il  perrhes  upon  irt't^.  and  is  toiiritl  chictly  in 
tirlds  near  ihr  fiordcrs  of  wi>ods.  lis  llight  is 
PMich  less  txtensixc  and  pnwcrtul  than  thai  of 
the  sky-lark.  The  wood-lark  often  sin«s  dnrin^ 
ihe  ni^ht,  and  on  ihi>  aoconnt  has  lu-cn  n\U- 
taken  for  the  iiiLrhiin^MK*.  "Its  sf»nL;"  is  de- 
scrihcil  as  "sweet  and  tUite-like,  more  melan- 

choly than  that  of  the  *«k>-lark,  and  is  gi-ncrally 
ntteri'd  from  the  toji  nf  >nme  trrc  or  else  wlu-n 
I  he  liird  is  cni  the  wing.  It  rises  lo  some 
height  lie  fori'  commenrinn.  then  ascends,  sin;^- 
ing.  higher  and  hi^rht  r,  ihrowin>^  h-^vM  from 
side  to  siilc,  hovers  and  floats  in  the  air,  and 

wht-n  the  song  is  ended  drops  with  closed  wings 
to  the  Kn^imd  again."  It  hears  continement 
well,  singing  sweetly  in  the  cage,  and  even 
hrei*ding  easily  there  or  in  an  aviary;  hence  it 
i  >  constantly  caught  and  k«'pt.  The  nesi  is  gen- 

erally huilt  un<ler  htishes.  The  eggs  arc  five 
in  numlKrr.  of  a  dusky  color.  spotte<l  with  deep- 
hrown  spots. 

WOOD-LOUSE,  one  of  the  little  isopod 
crustaceans  (see  Istii'oD.v)  of  the  family  (hii- 
siidfT,  which  abound  underneath  loj^s  and  in 
decaxing  stumps  in  the  woods,  and  which,  when 
touched,  curl  up  f'>r  protection  like  armadillos. 
They  are  nunierou>  and  hardy,  the  sexes  are 
distinct ,  and  the  young  are  hatched  from  the 

eggs  in  their  lull  t'orni,  passing  through  no 
meiamorjihosi-.s.  The  nanies  pill  liug,  arma- 

dillo and  >ow'  bug  are  .s<.'nK-imies  applied  to  the 
wtjod- louse. 

WOOD-MOUSE,  the  red;}>acke<i  mou.se 
((|v.  >.  In  i'.n»^land  the  lung-tailed  field-mouse 
( J/i(.f.  s\l:'atitH.\  )  is  NO  called. 
WOOD  NYMPH,  a  minor  pagan  divinity 

suppc'Md  In  live  in  irers  and  woods.  This  is 
the  common  name,  aUo,  of  the  heaniiful  lepi- 
dopte;<»ns  insects  comprising  the  genus  liiidryas 

which  are  \er,\  ct  ninn-n  in  the  I'nited  States. 
It  is  one  rif  the  chief  enemies  (»t  the  grapevine. 
Its  front  \\ini:s  are  of  a  creamy  while  with  a 
purple-hroun  ]»or<hT.  The  eggs  are  laid  on 
vines  ill  niiilsumnu  r  and  the  caterpillars  de- 
\i]i)p  1<lack  .ttid  iii:.nL:e  lines  and  feed  4m  the 
\in«'>  initil  Isi  pfrniT'ei.  after  which  they  hiher- 

r.ai«  its  chrysalises.  .Arsenate  of  lead  spra^'ed 
on  thi-  viius  i^  a  mo-t  etTective  remeily  against 
thi-   pi  st   nt    the  vineyar«l. 

WOOD  OIL,  the  name  given  in  commerce 
{**  .1  n  siium^  jnirt  winch  <  xinle-*  from  various 
im-  "t  eas;t  rii  .Xsia  It  ha^  a  fine  aromatic 

itl'ir.  and  i-  nsi  d  for  a  great  variety  of  pur- 
jKiMs ;  iti  tr:i  !iiMir  a-  a  sniistiiuie  f«»r  ci.)]iaiha 
{•aNain :  '■>  ̂ ::'i"t>.  I'-r  p.ivink;  the  si-anis  of  a 
ship  in-tr.td  «»■  'ar;  -a  p.iinii  rs  .is  ;i  v.irnish; 
aNi>  in  the  nMkir  ̂ -  I't  litliographic  ink.  cic.  It 
;s  an  c  \r»  !li  n*  ])■  • -•  i  \  .ni\  r  •■!  liinlM-r  ak:ainst 
the  .iTlack*  I  •  \\)u!«  -.1'  •-  1'  is  siricllx  an  oleo- 
rcsiii.  and  is  a1<>o  kni-wn  a^  k^urjun  halsam. 

WOOD-PEWEE.    See  Pkwkf 

WOOD-PULP,  wood  that  is  niliued  to  a 
nia.ss  of  pulp  and  iiiixed  with  w.itir  —  tht 
fundamental  process  in  making  p.i|kt  from 
wood.  There  are  three  kinds  "i  \v(ii>d  pulp 
ground  wood.  suda-procc>s  w(H>d  and  sulphiii- 
process  wood;  (he  latter  two  are  not  wtH>d  ir: 
either  physical  or  chemical  properties,  !iu:  ̂ tiiu 
lose,  similar  to  cotton  fibre  in  appear.ticr  arii 
nature.  (See  r.vi'ijc;  Papkk  I.mh  sik)  in  .\uij(- 
ica).  The  name  of  wood-pulp  :s  gciu  ralU 
underst(M)d  as  designating  mechanic  ally  gniund 
pulp  as  distinguished  from  chemical  pulp,  ̂ r 
cillulo.sc.  In  the  manufacture  of  mech:uiica] 
wood-pulp  a  Mock  of  w«Hjd  is  held  against  the 
surface  of  a  rapidly  revolving  grinds  tune  >'\ 
hydraulic  or  other  pres>ure.  a  stream  i-f  wattr 
pouring  down  upon  the  stone  carr>ing  away  the 
disintegrated  tihrcs  into  a  sturT-<:he>t.  Uhcrc 
they  are  mixed  with  a  |>erceiitaKe  of  >idphiti 
or  other  celhdose.  and  are  then  ready  !••  go  on 
the  paper  machine  tu  l>e  converted  into  pap«r 
Spruce  principally,  btii  also  fioplar  and  orhir 
soft  woods  are  used  in  the  manufacture  of  ihxf> 

pulp. (Iround  W(K>d  was  developed  in  (irrmany  m 
1S47  by  Keller  and  perfected  and  patintrd  b\ 
Henry  Vol* Iter,  who  constructed  a  machir:e 
which  is  in  general  use  to-day.  Mr.  .\H»rechr 

Pagenstecher,  of  N'ew  York,  tioiight  and  c-^t!- 
irolled  the  \'oelter  i>atent  and  intro«hirrd  fhi* 
industry  into  the  I'nited  Stated  in  l.S/»7-iiS.  irr. 
pctrting  two  machines,  which  were  se»  up  m 
OirtisN-ille,   Mass. 

The  intro<Uiction  of  this  new  process  marked 
a  new  era  in  the  manufacture  of  paper,  h  fur- 

nished a  cheap  and  abundant  raw  material.  Mm- 
plitied  the  former  complicated  methods  of  pre- 

paring stock  lor  paper  machines,  aiui  impp>\rd 
the  quality  of  the  paper  made,  beside*  chraiK-n- 
ing  the  c«ist  of  production  Without  wiw»d-prlp 
it  wouhl  be  imi>os<ible  to  supply  the  demand  for 
paper  at  the  present  day. 

Wood-pulp  was  firs',  sold  at  eight  ccn's  per 
pound,  but  linally  dropped  to  less  th.in  r»r.c 
cent  per  pound,  and  brought  the  price  of  nrti'- 
paper  from  14  cents  in  186S  down  to  less  than 
two  cents  per  pound  in  1K0C)  to  10(Xl.  making: 
the  (nie-cent  newspaper  possiI»le. 

The  introduction  of  grv>und  wood-pulp  prinN 
ing  paper  into  rolls  completely  revolutionizttl 
modern  methods  of  journalism.  The  abM)rbcn: 
quality  of  this  woo«)-pulp  paper  made  the 
iiifHiem  rapid  {irinting  precis  practic;tl»b .  ehtni- 
iiating  the  allowance  for  drying  and  limiting 
the  printiiik'  speed  only  by  the  mechanical  pos- 

sibilities of  the  prcs>.  which  were  in  no  *a> 
depf  ndent.  as  in  the  case  of  rafz  pa^>er.  upon  ibc 
drying  of  each  sheet.  Such  an  impr'-vcmcn: 
caust-d  immediate  changes  in  the  making  and 
printing  of  the  new >|iaper,  and  a>  smm  a>  the 
results  of  thi>  new  pr(K"ess  became  commercially 
practicable,  the  entire  system  of  news  Katber- 
inc  ch;j)ged  as  well. 

The  output  of  wood-pulp,  which  in  18bP  »i» 
le^s  than  one  ton  per  tfay  from  ihe  only  mil! 
tlitn  in  exi^tfin'e,  increased  hy  IWl  to  over 
.^.UK)  loijs  JUT  d.i\  in  ISS  mills.  rot]uirinK  in  it» 
mainif.irtiire  luarlx  i.iltXI.tXX)  cords  of  woch!  aR" 
rii.dly  .\!iiiu!  :hi^  dati  the  wood-pulp  in(iu>tr> 
of  (  .11 1. 1  da  becanu  important,  and  in  101b  thrrt 
were  used  by  Canadian  mills  1,761.912  corik  ot 
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the  value  of  $13,104,458.     For  other  statistics, 
sec  Paper. 

The  introduction  of  this  new  process  was 
made  under  many  difficulties,  the  greatest  of 
which  was  to  overcome  the  prejudice  of  paper- 
makers,  who  believed  that  ra^s  were  the  only 
fit  substance  to  make  paper  of,  and  considered 
wood-pulp  as  an  adulteration  or  shoddy.  At 
present  every  newspaper  is  composed  largely 
of  ground  wood-pulp,  with  a  small  percentage 
of  chemical  fibre.  Many  book,  wrapping  and 
other  papers  also  contain  a  large  percentage 
of  ground  wood-pulp. 

WOOD-QUAIL,   or   ROULROUL.     See 
Quail. 

WOOD-RAT,  a  large  rat-like  wild  mouse 
of  the  genus  Neotoma,  of  which  two  species 
dwell  in  the  forests  of  the  southern  half  of  the 

United  States.  The  body  is  eight  or  nine  inches 
long,  and  the  tail  nearly  as  long.  The  form 
resembles  that  of  the  white-footed  mouse 
(Microtus),  the  animal  being  more  slender  and 
squirrel-like  than  are  the  true  or  house  rats, 
from  which  this  may  always  be  distingtiished 
by  his  hairy  tail,  softer  fur  and  much  larger 
ears.  The  best  known  species  is  the  AUeghanv 
wood-rat  (N.  pcnnsyh'anica) ,  which  is  lead- 
colored  above,  sprinkled  with  black  hairs,  which 
lightens  to  yellowish  on  the  flanks  and  becomes 
pure  white  on  the  abdomen  and  feet.  Consult 
Goldman,  E.  A.,  ̂ ^evision  of  the  Wood  Rats 
ot  the  Genus  Neotoma^  (in  United  States 
Bureau  of  Biological  Survey,  ̂  North  American 
Fauna,  No.  31, >  Washington,  D.  C,  1910),  and 
Stone  and  Cram,  ̂ American  Animals^  (New 
York  1902). 

WOOD-ROBIN,  the  wood-thrush  (q.v.). 

WOOD-THRUSH,    or   WOOD-ROBIN, 
the  most  familiar  of  North  American  spotted 
thrushes  (Hylochiclila  mustelina),  famous  for 
the  rich  four-parted  melody  of  its  spring  song. 
It  is  numerous  in  warm  weather  throughout  the 
Eastern  States  and  Canada,  inhabiting  the  wild 
spaces  as  well  as  confidently  approaching  the 
house  and  roadside.  Its  nest  is  often  built  in 

a  village  shadc-lrec,  or  even  in  a  garden  bush, 
but  more  frequently  among  the  forking  twigs 
of  an  apple  tree;  and  it  is  to  be  distinguished 
from  that  of  the  robin  by  the  absence  of  mud 
and  the  presence  of  many  dead  leaves,  which 
always  form  the  principal  part  of  its  founda- 

tion. The  eggs  are  deep  blue,  smaller  and  less 
greenish  than  those  of  the  robin.  It  soon  be- 

comes unsuspicious  of  the  persons  whom  it  is 
accustomed  to  sec  about  the  place  and  who  do 
not  disturb  it,  but  is  jealous  of  the  attention  of 
other  f)irds,  and  defends  its  home  with  admir- 

able vigor  and  success.  The  song,  which  is 
heard  most  frequently  and  pleasingly  toward 
sunset,  is  excelled  by  that  of  none  of  the  more 
familiar  Eastern  birds  cither  in  musical  quality 
or  in  sentiment.  It  is  low,  sweet,  evenly  modu- 

lated and  flute-like,  yet  has  far-carr>'ing  power, 
and  when  heard  at  twilij^ht  across  the  fields,  or 
from  unseen  recesses  of  the  orchard,  it  brings 
to  the  mind  a  hymn  chanted  in  praise  of  the 
serenity  of  the  summer  evening.  This  thrush 
is  bright  cinnamon  above,  brightest  on  the  head ; 
below  white,  with  large  rounded  black  spots 
forming  lines  down  in  front. 

WOOD-WARBLER,  a  book-name  for  the 
small  and  beautiful  American  birds  of  the 
family  Mniotiltida  (see  Warbler)  ;  but  the 
name  is  without  special  significance,  as  these 
birds  are  not  more  characteristic  of  woodland 
than  of  other  places;  nor  than  other  warblers. 

WOOD-WORKING  MACHINERY  em- 
braces the  various  machines  employed  to  re- 

duce the  timber  as  cut  in  the  forests  into  lum- 
ber, shingles,  doors,  sashes,  moldings,  veneers, 

barrels,  buckets  and  the  endless  variety  of 
wooden  objects  and  contrivances  used  for  in- 

dustrial purposes.  As  the  woods  upon  which 
Xhey  are  used  vary  in  many  qualities  from  the 
docile  white  pine  to  the  difficult  elm  and  the 
almost  metallic  hardness  of  the  ebony  and 
toiighness  of  the  lignum  vitae,  their  variety  and 
adjustments  must  be  almost  numberless.  They 
may  be  conveniently  divided  into  four  general 
classes  —  saws,  which  operate  by  rending  or 
scission ;  planers,  "by  which  the  work  is  accom- 

plished by  a  paring  action;  lathes,  in  which  the 
wood  is  turned  or  pared  while  being  revolved; 
and  grinders  or  abrading  machines,  which  are 
generally  employed  as  finishers  and  accom- 

plish the  work  through  the  medium  of  sand 
or  emery.  Saws  are  blades  of  steel  with 
toothed  edges  and  though  also  used  to  divide 
metal  and  stone,  they  are  employed  principally 
to  divided  wood.  (See  Saws  and  Sawing; 
Saw-mill).  For  saws  used  in  metal-working 
see  Metal  Working  Machinery.  The  use  of 

saws  is  of  very  ancient  origin,  and  it  is  prac- 
tically impossible  to  enumerate  in  detail  their 

adaptations  to  various  mechanical  processes. 
Among  uncivilized  peoples,  saws  were  made  of 
flakes  of  flint  imbedded  in  wooden  blades  and 
held  in  place  by  means  of  bitumen.  Later, 
among  the  ancients,  bronze  saws  were  used,  but 
all  modem  saws  are  made  of  steel  of  the  finest 
quality.  Band  saws  were  invented  about  the 
beginning  of  the  19th  century,  and  although 
their  particular  merits  were  known  long  before 
the  circular  saws  came  into  general  use,  they 
were  not  adopted  until  the  latter  part  of  the 
century,  owing  to  the  difficulty  of  making 

^blades  capable  of  withstanding  the  severe  serv- 
ice. But,  with  the  manufacture  of  the  finer 

grades  of  steel  of  greater  tensile  strength  and 
elasticity,  since  1885,  they  have  been  adopted 
in  addition  to  the  circular  saws  in  many  of  the 
larger  mills.  They  are  made  in  sizes  ranging 
from  one-half  inch  in  width,  used  for  ordinary 
shop-work,  to  from  six  to  eight  inches  in  width, 
for  the  use  of  the  larger  lumber  mills.  In  mode 
of  operation,  which  is  as  that  of  a  belt  over 
two  pulleys,  they  cut  with  a  continuous  down- 

ward motion,  with  the  toothed  edge  always  in 
the  kerf.  The  pulleys  or  guide-wheels,  one  of 
which  is  the  driver,  range  from  54  to  72  inches 
in  diameter.  The  saw  blades  are  in  a  continu- 

ous band,  from  45  to  60  feet  in  length,  and  the 
saw  is  run  at  a  speed  of  4,(XX)  feet  per  minute. 
Being  made  extremely  thin,  they  are  used  for 
continuous  and  rapid  cutting  in  planing  mills 
and  other  wood-working  plants,  where  some 
cuts  have  to  be  made  iu  scrolls  and  curves,  and 
require  a  very  flexible  blade.  The  thinness  of 
the  blade  insures  a  much  smaller  kerf-waste 
than  that  resulting  from  the  circular  saw,  and 
as  installed  in  their  larger  forms  in  the  lumber 
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trills    are   capable    of   wwinR   an   averane   of  edge  of  a  sirong  east-iron  centre,  which  gm» 
40,000   feet  of   lumber  per   daj;.     The   lalile   of  the   required    ripidily      The   larger   tiiet   raaft 
hand  sawK  used  in  shop-work  is  often  made  to  up  to  six   feet  in  diameter  and  pox»cM  cntliBC 
till,  for  beveled  work;  or  the  saw  blade  and  edges  so  lighi  thai  they  are  capable  of  cuttiBC 

its  pullej'S  may  be  lipped  backward,   for  the  veneers  almost  as  thin  as  a  tbect  of  | 

same  purpose.    The  saws  commonly  known  as     Another  form  of  veneer-cutting  saw  it  a 
scroll    saws    and    jig    saws    are    very    narrow      "'-  '■'-"'-''  — •*•   '--"  '— ■  J——  :•-  — 
straighl  blades  of  steel,  often  as  fine  as  1/32 
of  an  inch  in  width,  which  are  operated  with  a 
reciprocating  movement,  and  are  emploj-cd  to 
cut  various  ornamental  designs  as  for  brackets, 

comer-pieces,  clock-cases,  eic„  and  in  making 
furniture. 

bladcd  reciprocaliiig  saw  doinK  its  work  k 
a  horizontal  position  in  a  carriage  which  liiM 
and  falls  in  vertical  guides.  Another  form  of 
veneer  cutter  is  a  vertical  knife  afjainst  wbick 
the  log  of  wood  is  revolved  to  as  to  take  off  a 
continuous  shaving.  Planers  are  used  lo 
smooth  lumber  and  to  reduce  it  to  exact  diiMB- 

CircoUr  Si*,  with  lUck-tasd. 

Of  S s  used  for  special  purposes,  the  seg- 
tised  fur  cutting  veneers  should  re- 

         ..inn.    The  seipnent  saw  is  circular  in 
shape  and  is  formed  I.y  bolting  the  blade  seg- 

ments, which  are  extremely  thin,  upon  the  outer 

In  the  iarf>ce  |i 
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tiers  a ■  very  ingeniously  arranged,  and 
y  cases  all  four  sides  of  the  board  are 
down,  and  the  !ongue  and  groove  cut  in 
s  at  one  operation.  The  cutters  may 

>i  ranged  as  to  produce  curved  surfaces 
>wing  a  pattern  or  model  which  controls 
ith  of  the  cut,  and  are  extensively  used 
nianufaclure  of  moldings,  panels,  etc. 
machines  also  cut  rebates  and  grooves 
a  limited  amount  of  shaping.  They  can 
al  several  different  speeds,  whichever 
best  adapted  for  the  kind  of  wood  being 
Moldings  arc,  however,  usually  cut  on 

machines  with  upright  spindles,  the 
tcad  only  being  above  the  table.  Some 
/o  spindles  ana  two  cutlers,  so  thai  both 
1  a  strip  may  be  modeled  at  once.    They 
at  a  speed  of  5,000  feet  per  minute. 

ising  machines  are  of  two  classes:  (1)  in 
the  cutler  is  chisel'Shaped  and  works 
reciprocating  motion ;  and  (2)  in  which 
ving  cutter  is  used.  Large  machines  of 
«,  as  used  in  shipbuilding,  usually  carry 
of  chisels  on  a  single  frame,  so  that 
mortises  may  be  cutting  at  the  same 

The  blocks  to  be  mortised  arc  adjusted 
feed  table  so  that  each  chisel  cuts  its 
chip,  and  scores  for  the  ncxi  chip;  each 
ing  chisel  cutting  deeper  into  the  wood, 
hine  for  the  ordinary  shop,  carrying  a 
chisel,  is  actuated  by  a  link  motion  so 
.ch  successive  blow  is  deeper  than  the 
s  one.  Or  the  deplh  may  he  arbitrarily 
led  b^  the  foot  of  the  operator  on  a 

Tilting  tallies  enable  the  mortise  to  be 
the  bevel  if  desired.  These  machines 
al  the  speed  of  about  400  strokes  per 
To  this  class  also  belong  the  dove- 

machines  in  which  the  cutters  are 
:d  in  gangs,  similar  to  a  gang  of  chisels, 
live  upon  a  vertical  spindle.  They  cut 
e  tongues  and  spaces  automatically. 
working   lathes   are   similar   in   principle 

handles,  gun  stocks  and  shoe  lasts  are  produced. 
Other  machines  involving  the  lathe  principle 
are  the  various  kinds  of  borers  for  drilling 

holes ;  tenoning  machines  and  mortising  ma- 
chines for  making  tenon  joints  and  the  mor- 

tises to  receive  me  tenons;  and  gaining  ma- 

for  cutting  grooves.  Abrading  machines 
t  two  kinds  — those  in  which  an  endless 
oated  with  sand  or  emery  is  brought  in 

t  with  Ihe  work,  generally  of  small  di- 
jns;  and  those  in  which  a  drum  similarly 

coated  is  employed  to  work  down  large  sur- 
faces. Or  they  may  take  the  form  of  simple 

disks  of  sandpaper  or  emery  paper  glued  to  a 
face  plate. 

e  employed  in  metal  working  The  piece 
>d  is  held  between  the  stocks  of  the 
e  and  revolved  rapidly  while  a  chisel  or 
ool  is  pres'^ed  against  it  and  removes  a 
;  by  a  combined  paring  and  severing 
By  the  use  of  various  automatic  du- 

g  attachments  in  conjunction  with  pat- 
is  in  the  case  of  ihc  Blanchard  lathe,  in 
lattems  and  blanks  are  reioUed  together, 
acsimiles  are  readil>  obtained,  and  the 
of  the  machines  grealh  increased  By 
nachines  Mich  irregular  shapes  as  axe 

amor^  the  various  classes  of  wood- working 
machines  demands  a  few  practical  suggestions 
and  rules  relative  to  their  use,  care  and  man- 

agement. The  principal  points  to  he  observed 
in  this  connection  are  as  follows: 

Hanging  the  Saw, —  Circular  saws  should 
always  he  hung  upon  the  mandrel  with  the  side 
marked  "log  side"  next  to  the  log  on  the  mill, 
and  should  be  perfectly  {dumb  when  the  flanges 
have  been  screwed  up.    Thin  saws  and  saws 
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drUrn  at  fiicli  Kprnl  stioiiM  tic  put  up  very 
iipcii  in  orilrr  to  nllotv  thr  ctnirc  to  |iu(l 
lliriiUKh.  ThcSF  sanii  whoii  hiirif;  cm  the  mnii- 
ilri'l  ttiny  lie  mnr^ive  or  ciuivpk  on  ihc  Iok  side 
uheti  Ml  rest.  Iml  tvheii  ninniiiK  nl  the  speed  for 
\(hich  Ihcvare  hammere'l  thcv  slionld  slraiKhten 
nil  niirl  lie  t1:it  im  ilic  lot;  siilc.  The  dillintltic!; 
U'^tiliiiiK  trcim  tciii  mtich  crowiiiiiK  or  lUshinK 
(.11  ihi-  loK  si.li-  may  be  overcome  liy  the  use  of 

teeth  arc  in  the  )ie«i  of  roifditiuii ;  hut,  Khrn  ihr 
teeth  have  loht  their  »h;irp  cilRr.  the  sa«  %.\\ 
ilo.lRe  whenever  it  runs  asainst  the  *liKbi<4 

«l>5t3t'le.  Speeds  t«u  low  are  a1«o  i>hi<-ctJoaaF'ir. 
hut  they  di>  not  prodtKr  »iieh  niinoiu  riff'i 
upiiH  ihe  S.1W.  Tiiesi'  (linicultics  may  lie  par- 
lially  remedieil  hy  the  hammrriiii;  of  ihc  ̂ ac,  U:t 
it  is  impiissiMe  to  overconie  them  ciitn;tklc1> 
hy  such  means.  The  arcumiianyiiiK  laNi  io»ei 
the  proper  speed  of  elreuLr  sa\v:i  tti  var>iiiir 
diameter.  It  is  calnilaied  im  ihe  )•»»■»  vi  a 

periphery  speed  nf  y.OOO  feel  per 
f^eiieral   rule,  however,  s r  portiMe  miDt 

Copyinit 

Lining  the  Saw  with  the  Track.— The 
track  !thotild  he  solid,  level  and  straight,  and 
shcmld  l>c  pill  down  by  careful  mcasuremcut  SO 
a>  to  he  from  oiie-eiifhth  tn  ime-riuartcr  of  an 
inch  farther  from  the  »aw  at  its  centre  than  at 

a  distance  of  20  feet  from  it.  Somi-  saws  rc- 
(liiirc  more  inclination  toward  the  track  than 
ushers  in  order  to  hold  them  tn  their  work  on 
the  lug.  anil  ii  the  track  is  properly  adjusted  any 
^m[il1  variations  from  the  reiiuired  inclination 

mav  U-  ilTecled  hy  means  of  the  set  screws 
on 'the  l«ix- 

The  /.cjc/  or  the  holdiiii;  of  the  saw  to  its 

work  may  lie  adjusted  In-  its  position  to  the 
I'Hck  as  already  descrihed,  or  ii)-  heveliiiK  on 
Ihe  Kirk  of  the  tceih.  Assumini;  ihat  the  teelh 
lire  pnmerly  liled  perfeelly  siiuare  in  front,  then 
level  filini£  on  the  hack  of  ihc  leeth  mi  ihe 
lioard  side  will  h.id  the  s;tw  into  the  lo^,  and 
le«I  liliiiK  on  the  log  side  will  lead  it  out  of 
the  l"tt.  A  'snaky"  or  iti-and-out  lead  indi- 
i-:ites  iliat  the  rim  of  the  s:iw  is  too  larRe  for 
tlic  centre  and,  tlierefore.  rc<inires  lo  lie  opened 
■  ■lit  at  the  centre.  This  inav  he  effected  l>y 
iiinnini-  tin-  >;iii  wnrm  ni  llu'  c.rilu'  l.y  creatinR 
(M,ti..it.   hy   tidu.iiii;   the  -H   ..r  >|ir.;.d  of   the 

Lathe. 

are  usually  nin  at  a  speed  of  450  re\-iiloii'«' 
per  minute,  and  those  for  sleam  feed  mills  it<x 
(JOO  to  yOO  revolutions  per  minuic. 

Taw.f.  of  Si'ef.p  ok  CiBtfLAt  S.\ws, 

■Dcbn  prr  minuiE  ischci  ptf  oBi.* 

The  three  followinf-  ndes  may  be  rwf ' 
emphiycd  fur  calculating  the  .-i.ted  of  »«• 
pulleys  or  drums. 

I.  To  find  iht-  numlicr  of  revolutions  of  ifc< 
driv< 

s  kn..> 

Hotion.- 

-Thr 

moiioi of  circular  sav 

-^  is 

nn 
..f  the  cond 
ful  atient... 

■f"l 

which rci|uire>  the  m 
,bould  alwa.'.s 

"be 

mr 

i  as  nearly  as 
iracl 

ca 

Ml-  to  a  IK-t ,1  V,(XIU  feel  ]K 
(ill    Milt    WH should  he  nui 

lorm  spted 

--tb 

1  i.nd 
l.xc le  he.il    in   ihe :iw n. 

Kuod  work 

only 
(HI   litiht    leeil  and  w Uile Iht 

Mulliply  the  diameter  of  ihc  driver  t:^-  A 
numlier  of  revohiiions  and  divide  the  produi't  '^^ Ihe  diameter  of  ihc  driven;  the  iiuotieni  viU 
Le  the  minilK'r  of  revolutions  of  ihc  driven. 

2.  The  diameter  and  revolution  of  the  inrU 
liciiiK  Ki\en,  to  find  the  diameter  of  ihe  dn«A 
that  shall  make  any  given  numtier  of  revohiiio* 

Mulliply  ilie  diameter  of  the  driver  b^  "> 
iiumlx-r  ot  revolutions  and  divide  the  prodoct  if 
ilic  niimlier  of  revoltnions  of  Ihe  drncn;  ■> 
<[uoiie»t  will  )«  the  diameter  of  ibe  drivn- 
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0  find  the  size  of  the  driver. 
tjplv  the  diameter  of  the  driven  by  the 
'  of  revolutions  ii  is  required  to  make, 
idc  the  product  by  the  number  of  revolu- 
1  the  driver ;  the  quotient  will  be  the  size 
driver. 
he  case  of  band  saws  the  niost  important 
equiring  careful  attention  is  the  tension 
opening  up  or  expanding  of  the  centre 
blade  so  as  to  place  the  strain  on  the 
3f  the  band.  The  tensioning  of  saws 
accomplished  by  the  use  of  rolls,  or  by 

ring,  the  last-named  method  being  pref- 
is  the  saws  are  liable  to  hold  their  shape 
onger.  The  accompanying  table  shows 
les  of  tension  for  band  saws  of  different 
and  gauges.  These  figures  give  the  saw 
h  tension  as  it  will  taice  and  lie  fiat  on 
ming-board,  a  condition  which  accords 
e  best  practice. 

KCLES  OF  Tension  for  Band  Saws. 
Circle, Width, Circle. 

Gauge feet inches Gauge feet 
   16 26 

10   ..  15 
35    17 26 10   ..  16 
40    18 26 11   ..  14 
40 19 30 

30 

11   15 45 
   20 12   ..  13 

40 
    15 30 12   ..  14 40 
   16 30 

12   ..  15 45 
   17 30 13   . .  12 50 
    18 

30 
13   ..   13 

50 

    19 
35 

13   ..  14 SO 
    14 30 14   .  .  12 

50    IS 30 14   .  13 50 
    16 30 14   ..  14 

50 

    17 
35 

IS   ..  12 
55    18 35 15   . .  13 
55     14 30 15   ..  14 

55 
    15 30 16   ,.... ..  12 

66 

    16 30 16   '.... 
..  13 

66 
    17 

35 
16   ..  14 

66 

   14 
30 

>  often  desirable  that  the  toothed  edge 
be  strained  a  little  tighter  than  any  other 
of  the  saw.  This  may  be  accomplished, 
uniform  tension  preserved  by  rolling  or 
ring  the  back  of  the  saw  to  a  curve  show- 
ut  one-sixty-fourth  of  an  inch  rounding 
feet,  and  then  tilting  the  upper  wheel  so 
I  saw  has  an  uniform  pressure  across  the 
The  strains  usually  put  upon  saws  range 
000  to  12,000  pounds,  and  should  be  only 
it  to  prevent  slipping  on  the  wheels.  A 
tire  three-fourths  of  an  inch  in  thickness 
upper  pulley  adds  much  to  the  endurance 
blade.  This  upper  pulley  should  also  be 
d  with  a  tension  link.  The  following 
ves  the  strains  for  hand  saws  of  differ- 
rs  and  gauges. 

*ABLE  OF  Strains  for  Band  Saws. 
Width. 

Gauge    Pounds    inches  Gauge    Pounds 
...  16  4.212     10    15  7,770 
...  17  3,756     11    13  11,286 
...  18  3.174     11    14  9.856 
...  19  2.718     11    15  8,547 
...  20  2.268     12    13  12.312 
...  15  5.439     12    14  10.752 
...  16  4.914     12    15  9.324 
...  17  4.382      13    13  13,338 
...  14  7.168     13    14  11.648 
...  15  6.216     14    13  14.364 
...  16  5.616     14    14  12.544 
...  14  8.064     15    13  15.390 
...  15  6,699     15    14  13,440 
...  16  6,318     16    13  10,416 
...  13  10.260     16    14  14,336 
...  14  8.960 

Gauges. —  In  selecting  a  saw,  the  nature  of 
the  work  for  which  it  is  required,  and  the 
power  available  to  drive  it,  should  always  be 
taken  into  accotmt  In  this  connection  the  first 
important  point  is  the  proper  gauge.  Generallv 
speaking,  a  thin-gauee  saw  blade  lasts  much 
longer  than  a  thick  one.  For  mills  of  ordinary 
capacity  and  operating  on  a  general  line  of 
work  the  most  suitable  saws  are  those  measur- 

ing seven  gau^e  at  the  centre  and  eight  on  the 
rim.  If  the  timber  is  valuable,  and  the  saw3rer 
skillful,  saws  as  light  as  eight  or  10  gauge  may 
be  used,  but  saws  lighter  than  that  are  im- 

practicable for  use  in  ordinary  mills;  In  large 
mills  where  the  saving  of  time  is  more  desirable 
than  the  saving  of  lumber,  and  consequently 
greater  speed  and  feed  are  used,  the  most  suit- 

able saws  are  those  of  six  and  seven  gauge, 
which  are  sufiiciently  heavy  to  stand  up  to  the 
more  severe  service.  In  the  case  of  these 
heavier  saws  it  is  imperative  that  the  pulleys  be 
of  large  diameter. 

The  second  important  point  in  the  selection 
of  a  saw  is  the  number  of  teeth.  With  high 
speed  and  the  accompan3ring  high  feed,  more 
work  is  required  of  a  saw  in  a  given  time,  and, 
therefore,  it  should  have  more  teeth  with  which 
to  do  that  work  and  to  distribute  the  strain 
evenly.  The  speed,  however,  should  not  exceed 
3,500  feet  per  minute  with  36-inch  pulleys.  The 
number  of  teeth  should  depend  not  only  on  the 
thickness  of  the  saw,  but  also  on  the  character 
of  the  timber  to  be  sawed  and  the  speed  and 
feed  of  the  milL  Gullet  teeth  are  preferable  for 
all  except  very  hard  woods,  and  they  should 
not  be  too  close  together.  Consult  Bale,  M.  P., 

< Woodworking  Machinery^  (London  1914); 
Hasluck,  P.  N.,  <The  Wood-Turner's  Handy 
Book>  (London  1910)  ;  U.  S.  Vocational  Edu- 

cation Board,  *  Factory  Woodworking  Trades' 
(Washington  1919). 

WOODBBRRY,  wud'b^r-!,  George  Ed- ward, American  cntic  and  poet:  b.  Beverly, 
Mass.,  12  May  1855.  He  was  graduated  from 
Harvard  in  1877,  became  professor  of  English 
in  the  University  of  Nebraska  in  1878-79,  was 
on  the  Nation  staff  in  1879-80,  was  again  at 
Nebraska,  and  subsequently,  until  1891,  was  in 
active  literary  work,  holding  the  literary  editor- 

ship of  the  Boston  Post,  and  contributing  much 
to  the  Atlantic.  From  1891  until  his  resig- 

nation in  1904  he  was  successively  professor  of 
literature  and  of  comparative  literatufe  (from 
18S^)  in  Columbia  University.  He  became 
known  as  an  authoritative  critic,  and  a  poet  of 
much  distinction,  and  must  be  ranked  among 
the  most  scholarly  and  important  of  the  more 
recent  American  litterateurs.  The  titles  of  his 

works  include  *A  History  of  Wood-Engraving' 
(1883);  a  very  valuable  <Ufe>  of  Poe  (1885; 
*  American  Men  of  Letters') ;  <The  North 
Shore  Watch,  and  Other  Poems'  (1890); 
^Studies  in  Letters  and  Life'  (1890);  <The 
Heart  of  Man'  (1899) ;  ̂Makers  of  Literature' 
(1900);  <Nathanicl  Hawthorne'  (1902;  <Amer- 
ican  Men  of  Letters');  *  Collected  Poems' 
(1903);  ̂ America  in  Literature'  (1903); 
< North  Africa  and  The  Desert'  (1914);  <The 
FHght,  and  Other  Poems'  (1914).  He  also 
edited  the  poetical  works  of  Shelley  (4  vols.. 
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Suidies  in  Anuncaii  l-iieratiin'  (I  v«»N..  \^/)-- 
VKH)) ;  C'uluml)iu  Univt-rsiiy  Studies  in  Com- 

parative Literalun-*  C)  vols.,  1S«><^-1«XM)  ; 
*Hacon'b  Kssays'  (1900);  Sidney's  'iK-fcnsc  of 
Pocsic*  (1908);  ̂ Kuropean  Years;  Letters  of 
an  Idle  Man*  (1911);  'New  Lmers  of  an 
Idle  Man*    (1913). 

WOODBINE,  N.  J.,  l>orouKh  in  Cape  May 
County,  AS  miles  soutlua>t  of  rhiladelphia,  Pa., 
on  the  PennsyKania  and  the  Atlantic  City  Rail- 

roads. It  is  the  seat  of  the  Harnn  de  Ilirsch 
Agricultural  School.  There  are  Kiirmeiit  facto- 

ries and  ;ui  iron  foundry.     Pop.  about  2,399. 

WOODBRIDGE,  Frederick  James  Eu- 
gene, American  educator  and  philosophical 

scholar :  h.  Windsor,  Ontarii»,  Canada.  Jb  March 
1807.  He  was  graduated  at  Amherst  Collejje 

in  \S^),  at  the  I'nion  Thooh»>:ical  Seminary, 
New  York,  in  h^'i,  and  stiidiecl  at  the  I'nivtr- 
sity  of  Berlin  in  18*^2-94.  He  became  a  mem- 

ber of  the  faculty  at  the  I'liiversitv  of  Minne- sota in  1894,  and  held  the  chair  of  philosophy 
there  in  18*>5-1*X)2.  He  was  appointed  proles- 
sor  of  philosophy  at  Columbia  Cnivi  rsity  in 
1902,  became  Johnsonian  professor  of  philoso- 

phy there  in  1904,  and  >ince  1912  has  also  becn- 
dcan  of  the  facidties  of  political  science,  phi- 

losophy, pure  science  and  fmc  arts.  He  was 
pn>minently  connected  with  the  neo-realism 
mo>emcnt  in  philosophy.  He  is  editor  of  the 
Journal  of  Philo.toffhy,  Psychology  and  Scien- 
tific  Methods,  and  of  the  Archives  of  Philoso- 
f*hy;  has  contributed  to  scientific  periodicals, 
and  is  author  of  'The  Philosophy  of  Hobbes* 
(1903);  *The  Purpose  of  History*   (1916). 

WOODBRIDGE^  WiUiam,  American  poli- tician:  b.  Norwich,  Conn.,  20  Aiij;.  1780;  a.  20 
Oct.  1861.  He  removed  with  his  father  to  Mar- 

ietta, Ohio,  in  17*^1,  but  studied  law  at  Litch- 
field in  his  native  State,  and  in  1806  was  ad- 

mittcii  to  the  Ohio  bar,  becoming  a  member  of 
the  Ohio  assembly  the  next  year.  A  Slate 
senator  1808-14,  as  well  as  coimty  attorney,  he 
was  appointed  secretary  of  Michigan  Territory 
in  1814,  was  territorial  delegate  U)  Congress 
18P>-20,  and  judge  of  the  Supreme  Court  of  the 
Territory  1828-32.  In  1837  he  !»ccame  a  State 
senator,  was  governor  of  Michigan  18kVM1, 
and  a  United  States  senator  1841-47.  Consult 
I. an  man.  Charles,  M.ife  of  William  Wood- 
bridge'    (Washington    1867). 
WOODBRIDGE,  N.  J.,  township.  Middle- 

sex County,  on  Staten  Island  Sound,  and  on 
the  Central  New  Jersey  and  the  Pennsylvania 
railroads,  about  23  miles  southwest  of  New- 
York.  It  has  regular  steamer  connection  with 
New  York.  It  has  N-aluable  deposits  of  fire- 

clay, and  the  chief  industrial  cstalilishments  are 
brick,  tile  and  drain  pipe  works.  The  township 
contains  several  villages.  It  has  a  high  school, 
e>tablished  in  187(>.  public  and  parish  graded 
schools  an<l  a  i>ublic  library.    Pop.  a1>out  8,(M8. 

WOODBURN,  James  Albert,  American 
educator  aufl  historian:  b.  lUoomington.  Ind., 

M)  N'ov.  18V».  He  was  graduated  at  the  Imliana 
State  l'iiiver>iiy  in  187():  taught  in  the  prepara- torv  department  of  that  university  from  1878  to 
|8Hri;  fp.ni  1N<"  tn  \y^K\  WHS  Fellow  in  history 
at  Johns  tlopkniN  Cniversity:  and  since  I8*M), 
has  been  pm lessor  <)f  American  hist«ry  in  the 

I'niversiiy  oi  Imliana  He  has  written  'Higher 
Education  in  Indiana'    (1890);  'Caus.c>  of  the 

.VuK-iiiMii  Revolution'  in  Mohns  Hopkins  Cni- 
versity  Studies*  (I8<;i);  'the  Histoncal  Sik- 
nilicaiice  of  the  Missouri  Compromise,  in  *Kr- 
ports  <.'f  the  American  Histoncal  A>sociaiion' 
(18<J3);  *The  American  KepuMic  and  Its  Gt«v- 
vrninent*  (1*^)3);  Political  Parties  and  Party 
Problems  in  the  United  States'  (PXU;  rev.  cd. 
1*)14)  ;  the  article  *  United  States  —  Political 
Kvents  of  the  Civil  War,'  in  the  E-vcyojipijim 
.\mkkicana,  etc.  He  has  also  edited  (with  Prof. 

t'.  W.  Hodgin)  *  Select  Orations  of  Uurkc  and 
Web>ier*  (18*^2);  Lcck>'s  ̂ Vmerican  Revolu- 

tion* (from  Leckey's  *  England  in  the  Eiuh- 
leenth  Century'),  with  liibliography  and  note^; 
'.\merican  Pi)litical  Histor>  '  from  Prof.  Alex- 

ander Johnston's  articles  in  Lalor's  'Cyclopedia 
of  Political  Science  and  United  States  Hisiur>' 
(4  vols.),  etc. 
WOODBURY,  Charles  Herbert,  Amch 

can  artist:  b.  Lynn,  Ma^s..  14  July  18G4.  He 
was  graduated  at  the  Massachusitts  Institute 
of  Technolog>'  in  1886,  and  studied  art  in  P^ri^ 
at  the  Julien  Academie  uiitlet  Ht-ulanger  aiiJ 
Lefebvre.  He  later  established  hini>eli  m 
lioston,  where  he  became  well  known  a?  a 
painter  of  marines*.  He  was  ekcted  to  ihc 
National  Academy  of  Design  in  1907;  was 
awarded  medals  at  the  expositions  held  at  Par;i. 
lUiITalo,  Saint  Louis  and  iSuriius  .-Vires;  re- 

ceived a  gcild  medal  at  .-Vtlatita  in  l*Ai5  and  a 
gold  medal  and  ni«dal  of  honor  at  San 
Francisco  in  191.^.  Among  his  work;*  are 
'The  North  .Vtlantic  (Worcester  Museum); 
*The  Sea'  (Indiananolis  Art  As.sociatiunK  *Thc 
CHff'  (Carnegii-  Institute.  Pittsburgh »;  'The 
Forest ' ;   *  On  a  Lee  Shore, '   etc. 
WOODBURY.  wiidbur-rT.  Daniel  PUa- 

cas,  American  soldier  and  mihtarx  engineer:  b 
New  London,  \.  H..  16  Dec.  1S12;  d.  Key 
West,  Fla.,  13  Aug.  1864.  He  was  t^raduatr^l 
from  West  Point  in  1836  and  was  appuintol 
second  lieutenant  of  artillery.  He  was  not  long 
after^vard  transferred  to  the  engineers  and  be* 
came  first  lieutenant  in  July  1838.  After  ser- 

vice to  184()  in  constructing  the  Cumberland 
Koad  in  Ohio,  he  took  charge  until  1847  of 
repairing  works  on  the  Atlantic  Coast.  He  vai 
in  charge  of  construction  at  Forts  Kearny  and 
Laramie  till  1850  and  on  the  Xorth  Carohn 

Coast  till  1856.  He  became  captain  of  enginccn 
1860,  major  6  Aug.  1861,  lieu  tenant -colonel 
Sept.,  and  brigadier  general  of  volunteers  19 
March  18^)2.  .\t  the  opening  of  the  Civil  \\v 
he  was  assigned  for  engineer  duty  in  the  Araqr 
of  the  Pot^imac  and  was  active  in  planning  tfcr 
d(  fen^e*^  (if  Washington.  He  controlled  ail  tbc 
engineering  operations  in  the  siege  of  Yorfc- 
town  and  those  before  Richmond,  and  kb 
prompt  action  at  the  battle  of  FredericksbarE 
ill  I > ridging  the  Rappahannock,  won  for  him  ik 
brevet  of  brigadier-general  in  the  regular  armr- 

XN'hile  in  command  of  the  Key  West  Diitna 
he  died  of  vellow  fever.  He  published  *Stt* 
taining  Walls'  (1845);  <Theor>-  of  the  Arck' 
(1858). 
WOODBURY,  Levi,  American  jurist:  k 

Francotown.  N.  H.,  22  Dec.  1789;  d  Porti' 
nioiith.  N.  H.,  7  Sept.  1851.  He  was  gndnairf 
at  Dartmouth  in  1809.  studied  law,  was  admitic^ 
to  the  bar  in  ltSl2.  and  practised  his  proievkio> 
at  FraiiccMown  till  I8I6,  when  he  was  tkcvd 
clerk  of  the  State  senate.  In  1817  he  was  JT 
pointed  a  judge  of   the  Superior  Gnui.  aii 
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he  was  elected  governor  of  New  Hamp- 
ind  in  1825  represented  Portsmouth  in 
itc  legislature  and  became  speaker  of 
ise.  He  sat  in  the  United  States  Sen- 
5-31,  and  on  the  expiration  of  his  term 
jcted  in  March  1831  to  the  State  senate, 
lined  the  offer  in  order  to  accept  that  of 
ry  of  the  Navy,  to  which  he  had  been 
ed  by  President  Jackson.  In  July  1834 
transferred  to  the  office  of  Secretary  of 
asury,  which  he  retained  during  the  re- 
r  of  President  Jackson's  second  term :e,  and  the  whole  of  President  Van 
»  administration,  retiring  on  the  inaugu- 
of  President  Harrison  4  March  1841. 
this  period  the  post  of  chief  justice  of 

perior  Court  of  New  Hampshire  was 
him,  but  was  declined.  In  1841  he  was 
eturned  to  the  United  States  Senate,  but 
d  in  1845  on  account  of  his  appointment 
ustice  of  the  United  States  Supreme 
an  office  which  he  held  until  his  death. 
IS  a  highly  influential  member  of  the 
ratio  party  and  at  the  time  of  his  death 
Dnsidered  its  most  likely  Presidential 
ite.  Consult  Capen,  N.  (ed.),  < Political, 
1  and  Literary  Writings  of  Levi  Wood- 
[Boston  1852). 

)ODBURY,  N.  J.,  city,  county-seat  of 
Jter  County,  on  the  Delaware  River,  and 
West  Jersey  and  Sea  Shore  (Penn- 

a)  Railroad,  ei^ht  miles  south  of  Phila- .  The  chief  mdustrial  establishments 

^lass  factory,  chemical  works,  piano  fac- 
d  machine  shops.  Woodbury  snips  large 
ies  of  fruit  and  vegetables.  There  are 
churches,  a  high  school,  public  and  pri- 
hools,  and  the  Deptford  Institute  Free 
\  The  local  banks  have  a  combined 
of  over  $300,000.    Pop.  about  4,642. 

•ODBURYTYPE  PRINTING,  a  proc- 
obtaining  by  means  of  photography  a 
or  illustration  for  press  printing.    This 
was  invented  by  W.  B.  Woodbury,  and 

)nly  photo-mechanical  one  which,  in  the 
J  press,  realizes  the  gradations  of  tone 
:  grain   or   texture   of   any   kind.     The 
the  process  emanated  from  the  carbon 

n  which  the  picture  is  formed  in  all  its 
3ns  by  various  thicknesses  of  pigmented 

!,   the  shadows,   representing  the  great- kness,  being  in  relatively  high  relief,  and 
1  lights  the  lowest.    Mr.  Woodbury  con- 
the  idea  of  making  an  electrotype  mold 
rbon  picture  and  using  the  mold  so  ob- 
as    a    printing   surface    by    covering    it 
ith  warm  pigmented  gelatine  and  by  flat 
e  attaching  a  sheet  of  paper  to  the  pig- 
0  that  when  the  gelatine  jelly  was  set 
d  detach  it  from  its  mold  and  thus  by 
ig  the  operation  obtain  unlimited  copies, 

as  practically  the  Woodbur>'type ;  but  of 
there  were  difficulties  and  imperfections, 
he  inventor  quickly  set  to  work  to  over- 
He  found  that  a  thick  film  of  gelatine 
:hromate,  when  exposed  under  a  nega- 
1  washed,  gave  a  very  high,  sharp  relief ; 
also   found  that  when  this   relief   was 

y  dry  it  possessed  the  property  of  being 
ily  incompressible,  in  other  words,  it 
hard  as  steel  and  could  be  used  as  a  die. 
lief   film   of   gelatine   was   placed  on   a 

block  of  smooth,  hardened  steel,  with  raised 
edges,  upon  this  was  laid  a  sheet  of  type  metal 
or  lead  about  a  quarter  of  an  inch  thick  and 
the  arrangement  was  then  placed  under  a  hy- 

draulic press  capable  of  exerting  a  pressure  of 
about  40  hundredweight  to  the  square  inch. 
The  pressure  forced  the  lead  into  the  gelatine 
image  with  such  accuracy  that  every  shade  and 
detail  of  the  relief  was  impressed.  The  raised 
edges  round  the  steel  block  prevented  the 
metal  from  squeezing  out  and  on  being  de- 

tached, a  mold  in  lead  was  obtained  which  could 
be  used  as  a  printing  surface  for  thousands  of 
copies.  The  seemingly  delicate  relief  in  gela- 

tine was  quite  uninjured  by  this  treatment,  and 
would  serve  for  any  number  of  further  pressed 
molds. 

The  printing  press  for  these  pictures  is 
special,  resembhng  the  copperplate  process  in 
principle.  It  is  formed  of  a  cast-iron  base,  on 
which  is  fitted  a  movable  table  to  hold  the  mold, 
which  is  bedded  down  with  gutta  percha;  over 
the  table  is  a  hinged  lid,  faced  with  plate-glass» 
with  a  lever  attachment  for  giving  the  pressure. 
The  printing  ink  is  a  solution  of  gelatine  in  a 
hot  state  to  which  a  pigment  is  added  to  give 
any  desired  tint.  In  printing,  the  lead  mold  is 
first  oiled  to  prevent  the  gelatine  sticking,  and 
a  pool  of  the  warm  ink  is  poured  on  to  the 
middle  of  the  mold;  over  this  pool  is  laid  a 
sheet  of  paper  waterproofed  with  shellac,  and 
the  lid  of  the  press  is  brought  down  over  the 
whole,  and  pressure  applied.  The  pressure 
squeezes  out  over  the  edges  of  the  mold  all 
superfluous  ink,  and  all  that  is  left  is  that  re- 

tained in  the  graduated  hollows  and  depres- 
sions of  the  lead  mold;  the  warm  ink  sets  in  a 

few  minutes,  and  on  opening  the  press  the 
paper  support  is  removed  with  its  gelatine  copy 
of  the  molded  picture  firmly  attached  to  it. 

WOODCHAT,  wud'chat,  a  bird  which,  not- 
withstanding its  name,  is  not  a  chat,  but  a 

shrike,  and  belongs  to  the  genus  Lanius  t^utilus. 
Its  whole  length  is  about  seven  and  one-half 
inches.  The  upper  parts  are  mostly  black,  under 
parts  white,  with  some  white  on  head,  wings 
and  tail;  crown  of  the  head  and  nape  of  the 
neck  rich  chestnut-red.  The  woodchat  is  abun- 

dant in  southern  Elurope;  and  it  is  an  African 
bird,  being  found  from  the  Mediterranean  to 
the  Cape  of  Good  Hope  at  all  seasons  of  the 

year. 
WOODCHUCK,  or  GROUND-HOG,  an 

American  marmot  (Arctomys  or  Marmota 
monax),  18  to  24  inches  long,  grizzled  above 
and  chestnut  red  below,  the  feet  and  tail  black- 

ish. It  is  found  from  Hudson  Bay  to  South 
Carolina,  and  west  to  tlic  neighborhood  of  the 
Rocky  Mountains,  several  distinct  sub-species 
and  varieties  appearing  in  this  wide  range. 
It  digs  deep  holes  in  the  fields,  on  sides  of 
hills,  or  under  rocks  in  the  woods,  in  a  slant- 

ing direction,  at  first  upward  to  keep  out  the 
water,  with  several  compartments,  and  usually 
with  more  than  one  entrance.  It  passes  the 
winter  in  the  burrow,  in  a  dormant  state.  The 
digging  is  effected  bv  the  powerful  fore  feet, 
assisted  by  the  teeth,  the  dirt  being  thrown 
backward  under  the  bellv  and  then  kicked  out 
by  the  widespreading  hind  feet.  The  food 
consists  of  various  plants,  fruits  and  vege- 

tables; they  are  especially  food  of  red  clover, 
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often  doinf:  great  mischief  to  this  crop  and 
to  Kiir<lfn^;  another  favorite  food  is  celery. 

\Voode!uick>  teed  chiefly  during;:  the  early 
morninf;  and  late  afternoon  and  spend  most 
of  the  remaining:  time  lyinf?  in  the  sun  or 
sleeping  in  the  nests  at  the  l*ottom  of  their 
burrows.  They  l)ecomc  extremely  fat  and  re- 

tire to  hibernate  on  the  first  intimation  of  ap- 
proaching winter  and  only  appear  after  the 

snow  is  gone  in  the  spring.  A  targe  brood  of 
young  is  l)Oni  in  the  spring  or  early  summer 
and  when  a  few  months  ol<l  they  are  forced  to 
leave  the  burrow  and  to  shift  for  themselves. 
The  woodchuck  is  generally  a  l»old  and  un- 

suspecting creature,  l-ui  has  alert  sensi'S  and 
where  much  persi-culed  may  become  vigilant. 
When  dri\en  ioba\  it  may  tight  with  consider- 

able courage  and  etTectiveness.  Its  chief  natural 
enemies  are  foxes  and  skunks,  but  the  animal 
remains  generally  abundant  in  both  cultivated 
regions  and  woodlands  in  the  New  Kngland 
and  Middle  States.  Consult  IngcrNoll.  Krnest, 
'Wild  Neighl)ors»  (New  York  1898);  Seion, 
E.  T.,  *Lifc  Histories  of  Northern  Animals* 
(New  York  1909);  Stone  and  Cram,  *  Ameri- 

can Animals*   (new  ed.,  ib.  1914). 

WOODCOCK,  any  of  several  birds,  par- 
ticularly certain  snipe-like  \nrd>  of  the  family 

Scohpacidte.  The  American  woodcock,  duck 
sni]>e,  bog-sucker,  big-headed  sni)>e,  mud  snipe, 
etc.,  as  this  bird  is  variou>l>  named  l>y  gunners, 
is  the  i'iiUohcla  minor  oi  orniihoiogists.  The 
body  is  full  and  robust;  the  wings  short  and 
rounded;  the  head  and  eyes  very  large,  and  the 
bill  straight;  tapering  from  the  sti'Ut  base, 
grooved  lor  nearly  the  entire  length  and  ex- 

ceedingly sensitive  at  the  end;  there  is  prac- 
tically no  gape;  the  ear  is  situated  lieneath  the 

eye;  the  legb  are  very  short  fur  a  snipe  and  the 
tibia?  are  fully  feathered.  The  woodcock  ib  10 
or  12  inches  long  and  weighs  from  seven  to 
nine  ounces,  the  females  !>eing  the  larger.  The. 
colors. are  a  soft  harmonious  llending  ot  vari- 

ous shades  of  brown  and  gray,  with  black 
mottling  above,  nearly  uniform  pale  brown 
below.  Kxrept  that  it  iI1va<le^  Ontario  and 
other  southern  provinces  of  Canada  the  wood- 
ciick  sel<b)ms  ventures  beyond  the  limit -i  of  the 
eastern  half  of  the  United  States  at  aii\  season. 
In  winter  it  migrates  to  the  South  Atlantic  and 
(iulf  States  but  most  of  them  l»reed  in  the 
i'en'.ral  and  nonlierii  States.  Migration  north- 

ward l)egins  very  early  and  many  of  the  more 
hardy  individuals  reach  the  Middle  and  New 
Kn>:land  States  in  early  March  before  the  froi»t 
has  b  f t  the  ground.  At  such  limes,  and  al.so 
in  the  late  fall,  ihey  secure  their  food,  con- 
si  m  in  l'  of  insects  and  their  lar\:e,  snails,  etc., 
Jy  turning  over  fallen  lca\es,  Imt  during  the 
-nmmer  and  whenever  the  ground  is  >utVi- 
cu  iitly  *«ift  iliey  prolie  it  with  their  long  scn- 
situe  1>:1U  and  >\ith  meat  skill  extract  the 
I  .irthwoinis  wbirh  coiisiimte  their  chief  f(K)d, 
aiul  of  which  eiioinious  lluantilie^  are  con- 

sume li  riiex  i"re(|neni  Ikjvis  and  sw.mipy  places 
ab'ii-^-  .ililei  i  ro\Mi  Ml,  liftis,  hillside  springs,  etc., 
dnnii^'  ibt  siiniiiK  r :  Int  in  the  autumn  forsake 
tbt  ̂ e  in\err'.  tor  rnintield<  an»l  the  nndrr- 
en'wb  Mf  \»\\  \\f>tiiU.  iht  surest  indication  of 

their  pri»i:.i<-  1  i  iiil'  llirir  perforations  mi  the 
suit  1  .irtb  \*\\  ■■inN  .in-  nn»re  nnciTtain  in 
the  choice  «'i    their   lee^lniK   l'.iouiuN.  cbaniiing 

from  high  to  low  as  the  weather  varies  ixim 
wet  to  dry.  Their  solitary  habit:*  are  no  doub: 
the  result  of  the  character  of  their  fav^mtr 
food,  to  pbtain  which  they  nut  inircquciitl) 
.search  city  lawns  after  nightfall.  .\d  the  Urge 
size  of  the  eye  suggests,  the  wooilcock  is  vrc- 
pu.scular  and  nocturnal,  the  period  of  its  great- 

est activity  l)eing  in  the  hours  immediately  suc- 
ceeding sunset  and  preceding;  dawn,  though, 

especially  when  moonlight,  it  may  Ik:  aiiru^d 
throughout  the  night.  During  the  day  it  re- 

mains hidden  in  deep  logs  and  thickets,  nting 
only  when  forced  and  then  sprin^nng  perpendic- 

ularly aliove  the  bushes  it  tlies  in  an  irregular 
cour>e  for  a  short  distance  and  drop^  as  sod- 

den iy  to  the  ground  and  it*i  conccalmcnL 
Mating  takes  place  as  soon  as  the  scxe»  meet 

in  the  .spring  and  is  followed  in  April  or  even 
earlier   by   the    building    of    a    simple    nest  oi 
leaves  and  grass  in  a  dry  and  well  conceaJeii 
spot  in  a  l>og.     Four  or  sometimes  five  1  utf  or 
clay-colored  eggs  variously  spotted  with  dark 
brown  and  lilac  are  laid,  and  after  three  :»rekt 
of   incubation   yield  the   tlutTy,   bruwnish-wht:r 
young,  which  at  once  leave  the  nest  led  Iv  ihc 
old    liirds    to    the    feeding    grounds.     The   lotr 
antics  and  nuptial  Hights  of  the  male  are  cu- 

rious and  interesting.     In  the   former  he  ik  j 
diminutive  of  a  turkey  cock;   in  the  Uiicr  he 
mounts  in  the  darkness  of  night  on  swift  wint: 
high    in    the   air   above    a    wet    meadow,   then 
falls    like   a   shot   with   a   whisthng    tound  af 
the  air  rushes  through  his  tail  and  wing-quilii 
He  has  also  a  simple  whistling  vocal  note     The 
female  especially  is  very  solicitous  in  the  cart 
of   her  young  and   not   only    feigns   injury  ir 
order  to  entice  an  intruder  from  tlieir  vicinit; 
but  frequcntlv  has  been  observed  to  Ijear  ihcr 
one  by  one  between  her  thigh >  to  a  place  vl 
safety.     Later  in  the  summer  the  meml«rs  of  * 
family  scatter  to  feed  singly  in  their  home^K-c 
and  with  the  advance  of  fall  seek  the  imlan6 
as  aliove  described.     With  the  coming  of  hard 
frosts    most    of    the  woodcock    lea\e    for  tbe 
South  and  become  concentrated  in  favorite  bot- 

toms   along    the    lower    Mississippi    and  other 
sections  of  the  Gulf  States.     There  and  at  thu 
t«me  the  outrageous  practice  of  fire-huniinf  i» 
indulged  in.  chiefly  by  negroes  and  market  hnni- 
cr<.     One   per^^cm   liears   a   torch    which    ligbt» 
the  grounci  and  confuses  the   birds  which  arc 
often  killed  in  great  numliers  by  a  second  per- 

son with  f^un  or  club  as  they  crouch  confaiC^ 
on  the  earth.     It  is  to  this  practice,  as  wcfi 
as  to  the  eciually  to  be  condemned  apriiifc  asc 
early  Mimmer  shooting  still  permitted  in  9am 
of  the  northern  States,  that  the  almost  ihrcai- 
ene«l  extinction  of  this  fine  bird  in  many  pans 
of  the  country  is  to  be  largely  traced.     Amav 
natural    enemies   of    the   wcxxlcock   are  miaki 
hawks.  owU,  red  s(}uirrels.  cats  and  snakes. 

Next  to  the  <|uail  the  woodccKk  is  prohib(« 
the  m«ist  popular  game  bird  of  the  eaftcrv 

I'nited  States,  and  deservedly  u.\  Ihii  its  mv* I.ers  ba\e  greatly  decreased  since  alout  \M 
To  ̂ ave  it  all  Mnnner>  shcmbi  unite  in  al«M- 
ing  spring  and  summer  shooting  and  in  f^ 
>rrictipg  the  great  destruction  which  lafco 
place  in  I  be  (in  If  States  durinc  the  winter  H 
the  a^soluIe  prohibition  of  fire-huncing  as' 
similar  I 'a  i  barons  methods.  In  ever>*  nsytf 
tail  bnntini!  is  the  most  delightful  soon  as' 
the  bird>   are   then   in   the   Inrst   condition  iff 
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•.  Most  gunners  prefer  a  cocker  or 
aniel  for  flushing  the  birds  from  thick 
and  much  the  same  style  of  gun  and 
ion  as  quail  shooting  requires.  The 
il  woodcock  shooter  must  be  a  quick 
dy  shot,  for  these  birds  are  as  changc- 
ihc  Wilson's  snipe  in  their  moods,  and 
verts   offer  greater  difficulties.    When 
in  cornfields  the  gunner  sometimes 

n  an  elevated  platform  so  that  he  can 
the  stalks  among  which  his  dogs  are 

European  woodcock,  which  occasion- 
urs  in  this  country,  is  a  much  larger 
.  belongs  to  the  genus  Scolopax.  which 
I  pointed  wings,  in  which  the  outer 
s  are  neither  much  shortened  nor  at- 
.  Its  color  is  a  brown  of  various 
of  darkest  hue  on  the  back,  while  the 
Dlack  above,  tipped  with  gray.  Their 
re  very  similar  to  those  of  the  Ameri- 
1  Consult  Lewis,  *  American  Sports- 
;  Philadelphia  1868);  Fisher,  <Year- 
Jnited  States  Department  of  Agricul- 
:   1901. 

ODEN  WALL,  the  side  of  a  ship;  . 
be  ship  itself.  When  Athens  was  in 
It  danger  from  the  Persians  483  B.C., 
the  invasion  of  Xerxes,  the  oracle  at 
was  consulted,  and,  intimating  that  the 
I  country  were  doomed  to  ruin,  added 
/hen  all  was  lost,  a  wooden  wall  should 
Iter  her  citizens.  The  Athenian  young 
:erpreted  "a  wooden  walF  to  signify 
rhemistocles,  who  had  probably  influ- 
he  oracle  to  utter  the  prediction  or 
it  had  given,  was  of  the  same  opinion; 
as  put  in  the  navy  and  the  result  was 
it  victory  of  Salamis.  It  was  from  this 
that  the  expression,  *The  wooden  walls 
land,^  arose. 

ODFALL»  Henry  Sampson,  English 
and  journalist:  b.  London,  21  June 

.  there  12  Dec.  1805.  From  al)out  1758 

^93,  wnen  he  disposed  of  his  interest 
ired,  he  conducted  the  Public  Adver- 
nong  the  contributors  to  which  was  Sir 

"rancis  (qv.).  He  printed  the  ̂ Letters 
js*  (see  Junius),  which  have  been  con- 
ly  assigned  to  Francis.  W'oodfall,  how- on  record  as  stating  that  he  definitely 

'rancis  ̂ *never  wrote  a  line  of  Junius.** 
he  Junius  letter  to  the  king  had  ap- 
in  the  Advertiser,  Woodfall  was  prose- 
or  lil)el  by  the  Crown,  but  the  verdict 
d  was  practically  one  of  acquittal.  In 
oodfall  was  master  of  the  Stationers' 
ly.     The  Advertiser  ceased  to  exist   in 

ODFORD.  Steward  Lyndon,  Ameri- 
lomat:  b.  New  York,  3  Sept.  1835;  d. 
He  was  Rjaduated  at  Columbia  in 
d  admitted  to  the  bar  three  years  later, 
ig  practice  in  his  native  city  in  1857. 
►  ed  in  the  Federal  army  1862-65,  being 
period  military  commandant  of  Charles- 
id  Savannah,  and  becoming  brevet 
;r-gencral  of  volunteers.  He  was  lieu- 
jovernor  of  New  York  1866-68,  but  in 
the  Republican  candidate  for  governor 
eated.  A  member  of  Conj^ress  1873-75, 
orney  for  the  southern  district  of  New 

York  1877-83,  he  subsequently  engaged  in 
private  practice,  but  was  appointed  Minister  to 
Spain  in  1897,  returning  to  the  United  States 
the  next  year  on  the  opening  of  the  Spanish- 
Ameiican  War.  He  was  president  of  the  com- 

mission in  charge  of  the  Hudson-Fulton  Cele- 
bration in  New  York  in  1909. 

WOODHULL,  Alfred  Alexander.  Ameri- 
can brigadier-general:  b.  Princeton,  N.  J.,  13 

April  1837.  He  was  graduated  at  Princeton, 
from  which  ht  received  the  degree  LL.D.  also, 
and  from  the  University  of  Pennsylvania  as 
M.D.  He  served  through  the  Civil  War  in 
various  medical  and  surgical  offices,  and  in 
March  1865  he  was  brevetted  captain,  major 
and  lieutenant-colonel  'for  faithful  and  meri- 

torious services.^  He  has  since  filled  many 
other  offices  in  the  surgical  department  of  the 
army,  and  by  Act  of  23  April  1904  he  was  ad- 

vanced to  the  rank  of  brigadier-general,  re- 
tired. He  lectured  on  personal  hygiene  and 

general  sanitation  at  Princeton  1902-07,  and 
has  been  the  author  of  several  medical  works, 
especially  <MiUtary  Hygiene >  (1890,  1898,  1904, 
1909),  and   <  Personal  Hygiene >    (1906). 
WOODHULL,  John  Francis,  American 

university  professor:  b.  Westport.  N.  Y.,  2 
July  1857.  He  was  graduatea  at  Yale, 
studied  at  Johns  Hopkins  and  received  Ph.D. 
from  C^oliunbia.  He  was  teacher  and  principal 
in  secondary  schools  1881-85;  professor  of 
natural  sciences  at  the  New  York  State  Normal 
School  1887;  professor  physical  sciences,  Teach- 

ers' College,  Columbia,  188S-  ;  member  of 
the  University  Council  of  Columbia  1899-1902. 
He  is  a  lecturer  and  author*  some  of  his  books 
being  ̂  Physics >  (1900);  ̂ Simple  Elxperiments 
in  Chemistry'  (1905) ;  *  Physical  Nature  Study 
Library*  (1906) ;  ̂Electricity  and  Its  Every- 

day Uses*   (1911). 
WOODHULL,  Maxwell,  naval  officer:  b. 

New  York.  2  April  1813 ;  d.  19  Feb.  1863 ;  only 
son  of  the  founder  of  Williamsburgh,  Long  Is- 

land, Richard  Miller  Woodhull.  He  entered  the 
navy  4  June  1832,  and  after  service  in  the 
Mediterranean,  on  the  coast  of  Africa,  at  Brazil, 
and  in  the  Guff  of  Mexico,  he  engaged  in  the 
survey  of  New-  York  Harbor,  made  plans  for 
removal  of  obstructions  from  Hell  Gate,  and 
executed  surveys  on  the  New  England  Coast. 
In  the  Civil  War,  with  rank  of  commander, 
1  July  1861,  he  organized  the  supply  service  for 
the  blockading  fleet,  commanded  a  division  of 
the  James  River  flotilla  in  the  Peninsular  cam- 

paign, was  later  attached  to  Admiral  Wilkes' flying  squadron  in  Florida  waters,  and  after 
being  ordered  North  was  accidentally  killed. 

WOODLAND,  Cal.,  city,  county-seat  of 
Yolo  County,  on  the  Southern  Pacific  Railroad, 
about  85  miles  northeast  of  San  Francisco,  and 
18  miles  north  of  Sacramento.  It  is  in  an  agri- 

cultural region,  in  which  wheat  and  grapes  are 
among  the  chief  products.  Many  sheep  are 
raised  in  Yolo  County.  The  chief  industries 
are  connected  with  raising  and  shipping  grapes, 
and  shipping  wheat,  fruit,  barley,  wool  and 
livestock.  The  educational  institutions  are 
Holy  Rosary  Academy  (Roman  Catholic),  Hes- 

perian College  (Disciples  of  Christ),  opened 
in  1861,  a  high  school  established  in  1895, 
graded  elementary  public  and  parish  schools 
and    a   public   Hbrary.     The   city   has   several 
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lianks  with  deposits  amounting:  to  aliout  $2,000,- 
000.  The  commission  torm  oi  government  is 
in  operation.     Top.  ahout  3,187. 
WOODLAND  AREA  OF  THB  UNITBD 

STATES.  See  Li-mbek  Industry  op  the 
I'nitkd  Statks. 
WOODMEN  OF  AMERICA,  Modern,  a 

fraternal  lieneficiar>'  society  instituted  at  Lyons, 
Iowa,  5  Jan.  188.?,  liv  Joseph  Cullcn  Root,  who 
served  as  its  president  until  Kovembcr  1890. 
It  atlords  life  insiirancv  to  its  memt>ers  and  pays 
to  the  desiKnate<l  l>eneficiao'  on  the  death  of  a 
memlier  the  amount  designated  in  the  certifi- 

cate or  policy  held,  the  maximum  bein^  $3,000. 
A\ailaMe  stati-stics  indicate  a  membership  of 
1,082,253;  benefits  disbursed  since  organization, 
$210,251,048.53;  l>eneftts  disbursed  in  a  recent 
fiscal  year,  $14,750,000.  The  society  maintains 
a  sanatorium  for  the  treatment  of  tuberculosis. 

The  head  consul's  oftice  is  at  Lincoln,  Neb.; 
the  head  clerk's  oftice  at  Rock  Island,  III.  The 
recognized  women's  auxiliary  of  the  Modern 
Woodmen  of  America  i^  the  Royal  Neigh- 
l)ors  of  America,  which  has  a  membership  of 
about   375.000. 

WOODMEN  OF  THB  WORLD,  Sov- 
ereign Camp.  The  Sovereign  Camp  of  the 

Woodmen  of  the  World  was  organized  in 
Omaha,  June  18W,  by  the  founder,  Joseph 
Cullcn  Root,  in  conjunction  with  John  T. 
\ates,  B.  W.  Jewell,  F.  F.  Roosc,  F.  A. 
Falkcnburg  and  W.  O.  Rodgers.  The  Wood- 

men of  the  World,  Sovereign  Jurisdiction,  in- 
cludes all  of  the  United  States  except  the 

eight  States  on  the  Pacific  Coast.  It  is  a  bene- 
ficiary society  affording  life  insurance  to  mem- 

biT^  thereof  and  has  a  membership  approxi- 
mating 1,000,000,  carrying  $1,263,547,700  insur- 

ance and  erects  a  monument  at  the  grave  of 
e\cry  member;  provides  70-ycar  old  l)enefits 
and  ha^  a  juvenile  class  insurance.  The  Wood- 

men Circle  is  the  recognized  women's  auxiliary 
of  this  order  and  has  a  memliership  of  225,(>49. 
The  headquarters  of  the  society  are  located 
at  Omaha.  Nel»..  where  tliey  have  erected  an 
18- story  otiice  building,  costing  $1,500,000,  the 
insiiiuiion  occupying  the  greater  part  of  the 
building   for  headquarter.^. 

WOODPECKER,  a  bird  of  the  family 
Picidcr,  one  of  the  most  sharply  defined  fami- 

lies of  bird^  which,  with  the  related  Picum- 
nidiT  and  tyngida  form  the  natural  order  Pici. 
These  birds  have  a  uni(iue  t>i>e  of  iKiny  palate 
(saurognathous)  especially  cliaracteri/ed  by  the 
separation  of  Uil-  vomer  into  a  pair  of  splint- 
bunes;  the  fourth  tue  i>  reversed  permanently 
so  that  it  forms  a  pair  with  the  hallux,  which, 
however,  is  occasionally  absent.  The  Picida 
are  disunguished  by  the  acute,  rigid  and  Itristly 
character  of  the  tips  of  the  live  well-developed 
pairs  of  tail-<iuills,  the  outer  or  sixth  pair  be- 
inv!  rudimentary.  In  typical  woodpeckers  the 
lit  ad  is  large,  the  neck  slender  but  very 
powerful,  the  bill  stout,  straight,  chisel- 
|>ointed.  and  often  strengthened  by  longi- 

tudinal ndges.  the  nostrils  protected  by  a 
(hick  screen  of  bristly  feathers,  and  the 
fett  very  powerful,  with  short  stnut  tarsi, 
strongi>  hooked  ilavvN  and  rou^-h  scales.  The 
tonuue  1^  slender  and  tlexible,  with  a  linrl  cd. 
hard  tip  in  mo-t  c.i^cs.  and  the  posterior  liyoid 
'horns''  curving  up  over  the  rear  of  the  ̂ kull 

into  sheaths  of  muscle.  This  tongue  is  pro- 
vided with  muscles  for  projecting  it  far  l«- 

yond  the  tip  of  the  till.  This  arranircraent 
enables  these  l)irds  to  explore  deep  recesses 
for  insects,  and  even  to  drag  lar\'ar  from 
their  burrows  by  means  of  the  harbed  tip 
and  the  adhesive  secretion  which  the  tongue 
receives  from  the  greatly  developed  salivary 

glands. The    woodpeckers    are    a    large    group,   45 
genera  and  350  species  having  been  enumerated 
in    18<X).     Except   Australian,    Madagascar  and 
certain  groups  of  the  Polynesian  Islands  they 
inhaliit    the    forest-clad   regions    of    the   entire 
globe.     Their  food,  which  consists  to  a  great 
extent    of    the    long-lived    wood-lorinf^    lanii; 
makes    them    largely    independent    of    seasons, 
and    they    are,    with    some    exceptions,    little 
migrator>'    and    are    equally    at    home    in    'ar 
northern  and  tropical   forests.     A   few   wood- 

peckers,  like    Coiaptes    (see    Flickei).    roHii- 
like,    search    for    worms    and    insects   on    the 
ground,     and     these     have     weaker,     shght^ 
curved  rounded  bills  and  smaller  heads    Some. 
as     the    sapsuckers     {Sphyrapicus),     drill    the 

.  outer  bark  of  rosaceous  trees  and  bp  the  flov- 
iiig  sap  with  their  bristle-brushed  tongues  or. 
like   the   redhead  woodpecker,   peck   the  ripest 
apples,   green  com   and  other  sweet   and  sue- 
culent  vegetables.     But  the  great  majority  arc 
strictly   insectivorous   and   perform    an   in\-alD- 
alile  service  to  human  kind  by  their  enormoof 
destruction    of    a    class    of    pernicious    insects 
largely   l»cyond  artificial  attack.      In   searchinc 
for   insects   woodpeckers   usually  liegin  at  the 
very  base  of  a  tree  trunk,   move  spirally  np- 
ward    supported    by    their    strong    feet    vA 
bracket -like    tail,    peering    into    every    cre^ict 
pausing  occasionally  to  tap  the  bark,  then  re- 

main in  an  attitude  of  apparent  intense  listca- 
ing   and   move   on.     From    time   to   time  ibc]r 
peck    the    bark    with    hammer-like    blows   d^ 
livered   with   intense   energy,   which   make  the 
chips   tly   rapidly   and   soon   expose   the  larvi 
whose    presence    within    had    apparently   bcci 

detected  by  the  bird's  keen  sense  of  beariof. 
As   soon   as   one   tree   is   suiHciently  esplond 
they   go  to   another,   but   often   spend  a  loic 
time  searching  and  drilling  a  decayed  limb  or 
Slump    much    infested    with    inshecis.      Wood- 

peckers have  a  very  characteristic  undolanf 
or  galloping  flight  which  is  seldom  much  tt» 
traded.     Their   nests   are   in   holes   dri 

themselves    first    horizontally     then    %'tit». 
downward  and  chambered  in  the  usually 
lially  decayed  limb  or  bole  of  a  tree  or 
suitable  substitute.    The  eggs  are  alu      s  «< 
with   a  highly  polished  porcelain-lik«i. 
art-  Usually  numerous,  and  are  deposiUv 
few  wood  chips  at  the  bottom  of  the  % 
tioti.     Woodpeckers  are  unmusical,  tl     > 
tial  song  lieing  a  loud  harsh   rattli       crv 
laugh,    combined   with   a   loud   dn       J 
resonant  branches.     Except  during  » 
season    they    are    usually    silent    anw    » 

bird-i. About  one-half  of  the  known       ' 
are  .'Xmerican  and  eight  genera  ;     « 
and    su-  -species    enter    the    Unt^cii    i: 
nnni)>iT  of  racial  forms  being  coafincw 
extreme  Southwest.     As  their  habits  ckw 

pretty  closely  to  the  account  just  si' 
a  few  representative  forms  need  be 
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X  is  the  magniticetit  ivory-billed 
(Campephilus  principalis),  the 
of  all  the  attributes  of  wood- 

and  structure.  (See  Ivory-bill). 
duller  colored,  but  generally  do&e 
of  the  ivory-bill  is  the  pileated 
ICeophlceits  piieolus),  of  similar 
tmly  less  quickly  affected  by  the 
agencies     of     man.       Its     onginal 
ver,  VI :,  but  ii 
very  rare  and  wary  inhabitant  of 
Dods.  It  is  about  17  inches  long. 
lad(  and  the  fourth  toe  is  peculiar 
ich  shorter  than  the  hallux,  Dryo- 
es  numerous  species  of  smalt  and 
ize    with    the    pitmiage    various^ 
spotted  with  black  and  white,  the 

a  red  head-patch  which  the  females 

ger  hairy  woodpeckers  (D.  pubcs- 
.  villosus).  A  more  southern  and 

pecies  is  D.  borealis,  the  red-cock- 
pecker,    while    the    West    has    D. 
KUllallii  and  D,  arizona.  Xeno- 

ns the  noteworthy  X.  albolarvatus, 
a  completely  white  head ;  while 

still  more  noteworthy  in  the  entire 
the  hallux.  Two  or  three  species 
yjoed  woodpeckers   (P.  arcticus,  P. 
etc.),  inhabit  the  northern  parts 

I  mountains  of  North  America,  and 
r  in  Eurasia.  Besides  the  much 
ck  and  white  the  plumage  shows 

*  and  brown.  The  remaining  North 
pecies  are  less  typical  in  structure 
nrst  of  them  is  the  handsome  and 

red-headed  woodpecker  (Melan- 
•ocephaUis) ,  locally  a  common  bird 
timber  everywhere  east  of  the 

intains,  except  in  New  England. 
it  is  resident,  northward  migratory 
vegetarian  than  most  woodpeckers, 
ides  insects,  which  it  sometimes 
ng,  nuts,  berries,  green  com  and 
search  of  which  it  haunts  the 
rhe  Cahfomia  woodpecker  (M. 
i),  as  its  name  indicates,  finds 
iriie  article  of  diet,   but  also  eats 
and  acorns,  and  has  a  remarkable 
iring  vast  quantities  of  the  latter 
id  holes,  often  completely  studding 
f  tall  trees  with  acorns  wedged  in 
sometimes  using  the  space  behind 
S    of    bouses    for    storage.      Much 
has  been  indulged  in  concerning 
mt  (be  fact  is  that  these  birds  are 
ind  but  few  of  [he  acorns  or  the 
nibs  thus  stored  are  ever  utilized 

The  eastern  red-head  stores  up 
regularly.  This  genus  also  in- 
Other  western  species  and  the  red- 
dpecker  (fl/,  carolinns)  chiefly  o£ 
stern  United  States, 

i-sucking  habit  and  the  peculiar 
i  the  tongue  of  Sphyrapieus  have 
d  to  above.  The  eastern  species, 
bellied  woodpecker  (S.  variut),  is 
town  sap-sucker,  whose  rows  of 
>letely  encircliitg  the  trunks  of 
es  are  so  familiar.  In  the  West 
kalis,   S.    ruber   and   S.    Ihyroidcui. 
genus  Coiapics  contains  the  hand- 

(9—31 

I  Other  respects  <lepart structure  and  habit,  i 
widely. 

The  Old  World  woodpeckers  for  the  most 
part  belong  to  the  typical  groups  «f  genera,  but 
thiee-toed  woodpeckers  are  found  in  Europe 
and  Asia  and  in  the  Malayan  Islands,  the  latter 
being  a  pecuBar  crested  genus  (Gauropicoidts) . 

A  ̂ otmd  woo<^>ecker  iGtccolaptts  olivacnu) 
of  South  Africa  is  gregarious  and  remarkable 
from  it*  habit  of.  nesting,  kingfisher-Ukc,  in 
holes  in  banks.  The  related  wrynecks  {lyngP- 
da),    confined   to    the    Old    World,   have    the 

feneral  aspects  of  larks,  with  soft  broadly  web- 
ed  tail  feathers,  but  their  feet  and  other 

anatomical  parts  and  their  habits,  as  well,  are 
those  of  the  wood^peckers.  However,  they  nest 
in  natural  holes  m  trees  or  banks  and  often 
seek  their  food  on  the  ground.  The  Picu- 
mimdte  have  short  tails  with  feathers  of  the 

ordinary  structure.  They  are  mostly  ditninu- 
tive  insectivorous  birds,  chiefly  cotifined  to 
tropica]  America. 

Consult  Malherbc,  'Monographie  des 
PtcidicB>  (Metz  1862);  Evans.  <Birds>  (Lon- 

don liXM);  Eckstonn,  'The  Woodpecker* 
(Boston  1901)  ;  Cones,  'Key  to  North  Ameri- 

can Birds'  (Boston  1903);  Beal,  'Food  of 
Woodpeckers,'  Bulletin  37,  United  States  De- 

partment of  Agriculture  (Washington  1911). 

WOODROW,  wdd'rfi,  JameB,  American 
Frefibjiteriftn  clergyman  and  college  president; 

from  Jefferson  College.  Canons  burg.  Pa.,  iu 
1849,  subsequently  studied  at  the  Lawrence 
Scientific  Sdiool  at  Har\ard,  and  at  the  Uni- 

versity of  Heidelberg,  He  was  professor  of 
natural  sdence  in  Oglethorpe  College,  Ga., 
1853-61,  entered  the  Presbyterian  ministry  in 
1860  and  was  Perkins  professor  in  the  Presby- 

terian Theological  Seminary,  Columbia,  S.  C., 
1861-84.  Prom  1891  to  18S^  he  was  president 
of  South  Carolina  College. 

WOODfiUFF,  Chvles  Edward.  American 
army  surgem  and  ethnologist:  b.  Philadeli^a, 
Pa.,  2  Oct  I860;  d.  13  June  1915.  He  was 
graduated  at  the  General  High  School  of  Phil- 

adelphia in  1879,  studied  at  ihe  United  States 
Naval  Academy  in  1879-^,  and  was  graduate 
at  Jefferson  Medical  College  in  1886.  He  be- 

came an  assistant  surgeon  in  the  navy  in  1886, 
but  in  1887  was  transferred  to  the  army.  He 
was  on  duty  in  the  Philippine  Islands  in  1898, 
1902-04,  and  in  1909-10,  and  attained  the  rank 
of  lieulenant-coloncl.  In  1913  he  was  retired. 
He  was  subsequently  chief  health  officer  at 
New  Rochelle,  N.  Y.  He  was  author  of  about 

75  monograpu  and  of  'The  Effects  of  Tropi- 
cal Light  on  the  White  Man>  {1905)  ;  'Ex- 

pansion of  Races'  (1909)  :  'Medical  Etanol<sy> 

(1915).  
^ WOODRUFF,  Clinton  Rogers,  American 

municipal  reformer:  1>.  Phil  add  phi^a,  Pa.,  17 
Dec.  1868.  He  was  graduated  at  ihe  University 
of  Pennsylvania  in  1889  and  received  the  de- 

gree of  LL,D.  there  in  1892.  He  was  counsel 
of  the  Philadelphia  Municipal  League  in  1891- 
1903.  and  in  1903-04  he  was  special  Indian  com- 

for  the  investigation  of  alleged  frauds. 
ed  in   the   Pennsylvania  legislature 



WOODRUFF  —  WOODS 

two  terms  and  fathered  the  ̂ personal  regis- 
tration** anu'ndmrnt  to  the  Pennsylvania 

Constitution.  In  1906  he  was  appointed  presi- 
dent of  the  board  uf  personal  riRist ration  com- 

missioners for  Philadelphia.  He  later  served 
as  secretary  of  the  National  Municipal  I.eague, 
and  in  1917  he  was  appointed  to  the  advisory 
committee  of  the  National  Council  of  Defense. 
He  edited  the  Proceedings  of  the  National  Con- 

ference for  Good  City  Government  in  1894- 
1911,  and  is  editor  of  the  National  Municipal 
Review.  He  has  published  'City  Government 
by  Commission'    (1911). 

WOODRUFF.  WUford,  American  Mor- 
mon leader:  b.  NorthiuRton  (now  Avon).  Conn., 

1  March  1807;  d.  Salt  Lake  City,  Utah,  3  Sept. 
1898.  He  adopted  the  Mormon  faith  in  1833 
and  in  subsequent  years  made  missionary  tours 
to  England,  and  in  the  eastern  States.  He  was 
one  of  the  Mormon  emigrants  to  Salt  Lake 
City;  became  one  of  the  12  apostles  in  1H39;  and 
in  1887  was  eK-cted  president  of  the  Mormon 
Church.  For  22  years  he  held  a  scat  in  the 
Utah  legislature. 

WOODRUFF,  wiid'ruf,  or  WOODROOF. 
plant  of  the  K^*nus  Asperula  and  natural  order 
Kubicace<r,  with  whorled  leavrs,  native  of 
northern  parts  of  the  old  world,  and  distin- 

guished by  a  funnel-shaped  or  bell-shaped 
corolla,  a  bifid  style,  capitate  stigma,  and  dry 
didymous  fruit.  The  sweet  woodruff  {A.  odo- 
tata)  is  common  in  shady  woods  in  all  parts 
of  Europe.  It  has  a  creeping  root,  a  stem 
five  to  10  inches  long,  weak  and  sub-erect,  four 
or  five  whorls  of  lanceolate  leaves,  six  to  eight 
in  the  whorl  rough  at  the  edge  and  keel,  and 
small  while  flowers.  The  plant  when  dried  has  a 
very  agreeable  fragrance,  similar  to  that  of 
Anthoxanthum  odoratum  under  similar  circum- 

stances. It  forms  an  agreeable  herb-tea,  and 
enters  into  the  conip<.>sition  of  the  popular 

Maydrink  of  the  Germans.  Dyer*s  Woodruff {A,  tine  tor  ia)  is  a  native  of  the  continent  of 
Europe  and  of  Siberia,  a  perennial,  with  reclin- 

ing stems  about  12  inches  lung,  whorls  of  six 
oi  four  linear  leaves,  upper  leavrs  opposite, 
flowers  whitish.  The  root  is  used  in  Dalmatia 
ari<l  elsewhere  instead  of  madder;  luit  thv  crop 
ol>tatned  from  a  field  is  inferior  in  (|uantity  to 
that  of  madder.  For  flavoring,  the  Germans  in 
this  count rv  use  the  sweet- scented  bt-dstraw 
iCalium  trifiorum),  of  the  same  family,  and  with 
odor  much  like  that  of  woodruff;  it  is  procum- 
l)ent.  the  fruit  luir-like.  with  hooked  briNtles. 
the  flowers  in  threes,  greenish :  it  is  common  in 
woods  that  have  a  rich  soil. 

WOODS,  Charles  Robert,  American  sol- 
dier: b.  Newark.  Ohio,  19  Fcli.  1827;  d  there. 

2f)  Fe!».  1885.  He  was  graduated  at  the  United 
States  Military  Academy  in  1852  and  was  en- 

gaged in  garrison  and  frontier  service  until 
IS^il.  He  commanded  the  troops  on  the 
steamer  Star  of  the  West,  in  the  attempt  to 
relieve  Fort  Sumter  in  .\pril  1861,  ;ind  was 
apjMiinttd  rokmel  of  the  76th  Ohio  volun- 

teers 13  Oct  1S61.  He  saw  service  at  Fori 
I)oMabNon.  :it  Shil(»h.  the  siege  of  Corinth 
and  in  the  Virksbnrg  campaign,  and  was  pro- 
nuitr<l  briiradiei-criMicral  of  volunteers  4  .\up. 
1S63.  He  CMmm:i!i(led  a  brigade  at  Lookout 
Mountain  :\\u\  Mission  Kidge  and  a  tlivision  in 
the  (ieorgia  and  Carolina  campaigns.     He  was 

mustered  out  of  the  volunteer  service  I  Sc||t 
1866.  with  brevet  rank  of  major-Krnenil  in 
the  regular  army  and  was  transferred  to  the 
regular  army.  He  was  later  engaged  in  the 
Indian  warfare  of  the  western  plains.  He  wai 
appointed  colonel  of  the  Second  infantry  23 
March  1874  and  was  retired  from  service  in 
Deceml>er  1874. 

WOODS,  Frederick  Adams,  American 
biologist:  b.  Boston,  Mass.,  29  Jan.  1873.  H( 
studied  at  the  Massachusetts  Institute  of  Tech- 

nology in  1890-94  and  took  the  degree  of  M.D 
at  Harvard  University  in  1898.  He  was  con- 

nected with  the  faculty  of  the  Har\-ard  Medi- 
cal School  in  1898-1903.  and  since  1903  has 

been  lecturer  on  biology  at  the  Massachusetts 
Institute  of  Technology.  He  has  published 
many  papers  on  heredity  and  the  volumes 
<  Mental  and  Moral  Heredity  of  Royaky' 
(1906);  *The  Influence  of  Monarchs'  (1913). 
and  is  joint  author  of  *Is  War  Diminishing?' 
(1915). 
WOODS,  Katherine  Peanoa,  AmerioB 

novelist:  b.  Wheeling,  W.  Va.,  28  Jan.  1853 
She  was  educated  in  private  schools  in  Balb- 
more.  During  1893-94  she  held  a  fellowilup 
under  the  College  Settlement  Association  and 
published  the  report  of  investigations^  during 
that  period  in  the  American  Journal  of  Siaiishtj 
(December  1895.)  She  engaged  in  missionai) 
work  among  the  whites  of  North  Carolina  from 

1903-06.  Her  published  works  include  'Meti- 
erott  Shoemaker*;  'Mark  of  the  Beast';  'A 
Web  of  Gold* ;  *From  Dusk  to  Dawn* ;  *  A  Tak 
of  King  Messiah*;  'The  Son  of  Ingar*;  *Tht 
True  Story  of  Captain  John  Smith  * ;  and  man; 
magazine  articles. 

WOODS,  Leonard,  American  Congrcp* 
tional  clergyman:  b.  Princeton.  Mass.,  19  Jne 
1774;  d.  Andover,  Mass..  24  Aug.  18>4.  Gradr 
ated  at  Har\'ard  in  1796,  he  studied  thcokc 
at  Somers.  Conn.,  as  a  pupil  of  Dr.  Charks 
Backus,  in  1798  was  ordained  pastor  of  the 
church  at  Newbury,  Mass.,  and  upon  the  o* 
tablishment  of  the  Andover  Theological  Scoi- 
nary  in  1808  was  made  professor  of  ChristiH 
theology  there.  In  1846  he  retired  from  the 
active  duties  of  the  chair.  He  was  a  stfict 
Calvinist,  well- versed  in  metaphysical  stDdicS; 
a  clear  and  vigorous  writer  and  a  champion  oi 
the  New  England  theology  against  Ware.  Bock- 
minster,  Channing  and  other  UnitarianSb  *Hc 
is  emphatically,**  says  H.  P.  Smith,  *tbe  *nii- 
cious'  divine  of  the  later  New  England  iMoft; 
ogy."  He  was  prominent  in  the  fotmdiai  01 
the  Temperance  Society,  the  American  Tract 
Society,  and  the  Board  of  Commissioiien  of 
Foreign  Missions.  Among  his  works  arc  *Life 
of  Mrs.  Harriet  Newell*  (1814);  « Letters  « 
Unitarians*  (1820);  'Lectures  on  the  Insffirr 
tion  of  the  Scriptures*  (1829);  ̂ Letters  to  the 
Rev.  N.  W.  Taylor*  (1830);  « Memoirs  of 
.American  Missionaries*  (1833);  *Ejamii^ 
tion  of  the  Doctrine  of  Perfection*  (WD 
and  ̂ I^Ttures  on  Church  (government*  (1SID> 
<Theologv  of  the  Puritans*  (1851).  CoM^ 
F.ister,  F  H..  <A  (Genetic  Historypf  Mi* 
Kniflntid  Theology*  (Chicago  1907),  mi 
Walker.  \Villi«ton.  <Ten  New  EaifaBd 
ers»   (New  York  1901). 

WOODS,   Leonard,   American       . 
and  college  president,  son  of  Leonard  WooAk 
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54  (q.v.)  :  b.  Newbury,  Mass.,  24  Nov. 
L  Boston,  Mass.,  24  Dec.  1878.  He  was 
;ed  at  Union  College  in  1827  and  at  the 
;r  Theological  Seminary  in  1830.  He 
ofessor  of  sacred  literature  at  Bangor 
ry  in  1836-39,  and  in  1839-66  he  was 
at  of  Bowdoin  College.  He  edited  the 
y  and  Theological  Review,  New  York, 

-37;  translated  G.  C.  Knapp's  *  Christian 
?y>  (2  vols.,  1831-33),  and  was  author 
ly  valuable  papers  on  the  early  history 
ine,  contributed  to  the  Proceedings  of 
ine  Historical  Society. 

lODS,  Robert  Archey,  American  uni- 
settlement  worker:  b.  Pittsburgh,  Pa.,  9 
365.  He  was  graduated  at  Amherst  in 
nd  from  Andover  Theological  Seminary 
,  and  made  a  European  tour  for  the  pur- 
:  investigating  social  problems,  spending 
nths  at  Toynbec  Hall,  London,  and  has 
tad  of  the  South  End  House,  a  university 
ent  in  Boston,  since  1891.  He  lectured 
ial  economics  at  Andover  Theological 
ry  (1890-95),  and  on  social  ethics  at 
dscopal  Theological  School,  Cambridge 
1914).  In  1911  he  became  secretary  of 
tional  Federation  of  Settlements,  and  he 
csideqt  of  the  National  Conference  of 
Work  (1917-18).  He  is  the  author  of 
;h  Social  Movements^  (1891);  edited 
^ity  Wilderness^  (1898);  ̂ Americans  in 
5^  (1902);  and  was  joint  editor  of 
x)ok  of  Settlements^  (1911)  ;  ̂ Young 
ig  Girls>   (1913). 
)ODS,  William  Bumham,  American 
b.  Newark,  Ohio,  3  Aug.  1824;  d.  Wash- 
D.  C,  14  May  1887.  He  was  graduated 

:  in  1845,  was  admitted  to  the  Ohio  bar  in 
nd  was  mayor  of  his  native  city  in  1856- 
the  last-named  year  he  was  elected  to 

io  legislature  and  chosen  speaker,  at  the 
ik  of  the  Civil  War  entered  the  Union 
s  lieutenant-colonel  of  the  76th  Ohio  reg- 
and  was  promoted  brevet  major-general, 
:  under  Grant  and  Sherman.  At  the 
tf  the  war  he  took  up  his  residence  in 
la,  was  chosen  chancellor  of  that  State 
5,  appointed  circuit  judge  of  the  Fifth 
t  in  1870,  and  in  1880  became  an  asso- 
ustice    of    the    United    States    Supreme 

)OD'S   HOLL,  or  WOOD'S  HOLE, 
in  the  town  of  Falmouth  (q.v.),  in 

ible  County,  on  Buzzards  Bay,  and  on 
w  York,  New  Haven  and  Hartford  Rail- 
It  has  a  large,  deep  harbor,  and  is 
known  as  the  location  of  a  station  with 
ne  laboratory  of  the  United  States  Fish 
ssion. 

)ODSFIELD,  Ohio,  village  and  county- 
Monroe  County,  100  miles  southeast  of 

)us,  and  on  the  ()hio  River  and  Western 
d.  It  is  situated  in  an  oil  region,  has 
e  shops  and  several  small  manufacturing 
ies.     Pop.  about  2,502. 

lODSTOCK,  Canada,  the  county-seat  of 
>n  County,  New  Brunswick,  charmingly 
d  on  the  left  bank  of  the  Saint  John 
and  on  the  Canadian  Pacific  Railway, 
;s  from  Fredericton.  The  industries  in- 
sawmills,  tanneries,  foundries,  wood- 
g  shops,  etc.    Pop.  about  3,856. 

WOODSTOCK,  Conn.,  town  in  Windham 
County,  about  40  miles  northeast  of  Hartford 
and  five  miles  northwest  of  Putnam.  It  con- 

tains six  villages.  The  town  is  in  an  agricul- 
tural and  stock-raising  region.  The  chief  in- 

dustrial estabUshments  are  creameries  and  cot- 
ton twine  factories.  It  has  Woodstock  Acad- 

emy, graded  schools  and  a  public  Ubrary. 
Woodstock  belonged  to  Massachusetts  when  it 
was  incorporated  in  1690.  In  1749  it  was  an- 

nexed to  Connecticut.    Pop.  about  1,849. 

WOODSTOCK,  III.,  city  and  county-seat 
of  McHenry  County,  on  the  Chicago  and 
Northwestern  Railroad,  about  50  miles  north- 

west of  Chicago  and  30  miles  east  ̂   of 
Rockford.  It  is  in  an  agricultural  and  dair3r- 
ing  section.  It  has  flour  and  lumber  mills,  a 
creamery,  typewriter  works,  planing  mills,  ma- 

chine shops,  pickle  and  canning  works.  The 
principal  public  buildings  are  the  county  court- 

house, city  hall  and  business  blocks.  It  has 
several  churches,  the  Todd  Seminary  for  boys, 
the  Chicago  Industrial  Home  for  Children,  the 
Old  Folks  Rest  Home,  an  armory,  a  high  school, 
established  in  1867,  public  elementary  schools 
and  a  public  library.    Pop.  about  4,331. 

WOODSTOCK,  Vt,  town  and  counW-seat 
of  Windsor  County,  on  the  Ottaguechee  Kiver, 
and  on  the  Woodstock  Railroad,  38  miles  south 
of  Montpelier  and  30  miles  east  of  Rutland. 
It  is  in  an  agricultural  and  dairying  rejgion,  and 
contains  four  villages.  The  chief  industrial 
establishments  are  butter  and  cheese  factories, 
sash,  door  and  blind  factories,  flour  and  lumber 
mills.  Other  manufactures  are  hav-rakes. 
sleighs,  wagons,  carriages,  butter  tubs  and 
cheese  boxes.  The  town  has  several  churches, 
graded  grammar  and  elementary  schools,  and 
the  Norman  Williams  Public  Library,  founded 
ill  1885.    Pop.  about  2,545. 

WOODSTOCK,  Va.,  town  and  county- 
seat  of  Shenandoah  County,  on  the  north 
branch  of  the  Shenandoah  River,  and  on  the 
Baltimore  and  Ohio  Railroad,  about  95  miles 
west  of  Washington,  D.  C,  and  155  miles  north- 

west of  Richmond.  It  was  founded  in  1762. 
It  is  in  an  agricultural  and  stock-raising  region, 
and  its  industries  are  connected  chiefly  with 
farm  and  dairy  products  and  the  marketing  of 
livestock.  It  has  several  churches  and  graded 
schools  for  both  races.    Pop.  about  1,2GK). 
WOODSTOCK,  a  novel  by  Sir  Walter 

Scott,  pubHshed  in  1826.  It  is  an  English  tale 
of  the  time  of  Cromwell;  the  events  occurring 
in  the  year  1652,  immediately  after  the  battle 
of  Worcester.  The  scene  is  laid  chiefly  in  the 
Royal  Park  and  Manor  of  Woodstock. 

WOODWARD,  Calvin  Milton,  American 
educator:  b.  Fitchburg,  Mass.,  25  Aug.  1837; 
d.  Saint  Louis,  Mo.,  12  Jan.  1914.  He  was 
graduated  at  Harvard  University  in  1860  and 
was  principal  of  Brown  High  School,  New- 
buryport^  Mass.  (1860-65).  During  one  year 
of  the  Civil  War  he  was  captain  of  Company  A, 
48th  Massachusetts  Volunteers,  serving  in 
Louisiana.  In  1865  he  was  called  to  Washing- 

ton University,  Saint  Louis;  elected  professor 
of  mathematics  and  appHed  sciences  (1870) ; 

dean  of  the  school  of  engineering  C 1871-96)  and 
was  founder  and  director  of  the  Saint  Louis 
Manual  Training  School  since  its  organization 

in  1879.    Dr.  Woodward's  service  to  the  cause 
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of  education  was  marked  !)y  success  ahmp  prac- 
tical lines.  He  sirvcd  as  a  mimlK-r  of  the 

Saint  Kdiiis  School  lioard  (1877-79)  and  again 
after  1W7;  re^ri'ni  of  the  Missouri  State  Uni- 

versity (1891-«>7)  and  in  19(J6  president  of  the American  Association  for  the  Advancement  of 
Science.  In  19(W-10  he  was  als(»  pnsidenl  of 
the  North  Central  Association  of  Colleges  and 
Secondary  Scho<tls;  presi<lcnt  of  the  Society 
for  the  i*romotion  of  KnKinccring  Education 
and  was  re-elected  <Kan  of  the  Sch(K)l  of 
Engineering  and  Archiieciure  (1901).  In  1905 

Washington  I'nivcrsitv  conferred  upon  him  the degree  of  LL.I).,  and  in  VXiS  he  received  the 
same  honor  from  the  University  of  Wisconsin. 
He  contril)UtLd  many  valuable  articles  to  edu- 

cational and  scientific  journals  and  i^-rotc 
«HiMory  of  the  St.  Louis  BndKe>  (1881); 
<The  \lanual  Training  School*  (1887);  *Man- 
ual  Training  in  Education'  (1800),  etc  In  the 
summer  of  1910  he  retired  from  the  deanship 
and  the  last  four  years  of  his  life  were  devoted 
to  works  of  philanthropy  and  to  the  authorship 
and  puhlicaiiou  of  his  l>o<ik  upon  ̂ Rational  and 
Applied  Mechanics.' 
WOODWARD,  Robert  Simpson,  Ameri- 

ican  astronomer,  phv>icist  and  matiiematician : 
h.  Rochester.  Mich..  21  July  1849.  He  was  grad- 

uated with  the  degree  of  C.E.  at  the  University 
oi  Michigan  1872  and  was  appointed  assistant 
engineer,  United  States  Lake  Survey.  During 
1882-84  he  served  as  assistant  astronomer  to  the 
United  Stales  Transit  of  Venus  Commission; 
from  1884-90  he  was  astronomer,  geognipher 
and  chief  geographer  to  the  United  States 
(ieological  Survey,  became  assistant  in  tlie 
United  States  Coast  and  Geodetic  Survey  in 
1S*H),  and  served  for  three  years.  From  1893- 
1905  he  was  professor  of  mechanics  and  mathe- 

matical physios  at  Columbia  University,  and 
from  18<>5  to  1*H)5  was  dean  of  the  faculty  of 
pure  science.  In  I'AJS  he  became  president  of 
I'arnegie  Institution,  Washington.  D.  C.  Dr. WoCKlward  was  president  of  the  .\merican 

Mathematical  Society  18'>8-1900,  American  As- 
sociation for  the  Advancement  of  Science 

1«^KM>1.  New  York  .Xcademy  of  Sciences  I'XX)- 
02.  In  18»*2  he  received  the  degree  of  doctor 
of  philosojihy  from  the  University  of  Michi- 

gan, and  in  i9(M  the  degree  of  doctor  of  laws 
from  the  Uni\erMiy  of  Wisconsin.  He  has 
(inblished  many  pajKTs  and  addresses  on  as- 

tronomy, geodesy,  mathematics  and  other  scien- 
liiic  suiijcrts.  ( See  article  Earth  in  this  En- 
cvdopedia).  Mv  has  written  *  Smithsonian 
(Geographical  Tables'  (1894);  « Higher  Maihc- 
malic^  — a  Text  Hook  for  Classical  and  Engi- 

neering Colleges'  (18%  with  Mansiield  Merri- 
man).  etc. 

WOODWARD,  Okla..  city  and  county- 
seat  of  Woo<Iward  County,  on  the  North 
Canadian  River.  IJO  miles  northwest  of  Okla- 

homa City,  and  on  the  Atchison,  Topeka  and 
Saiua  I'V  and  the  Wichita  and  Northwestern 
railroads.  A  government  agricultural  experi- 

ment Niiitidii  is  located  here.  There  are  a 

larmgie  lil-rao'.  Ecderal  building,  courthouse 
and  scho(»l.  The  city  is  a  shipping  centre  for 
wheat.  C'ln.  livcNtock  and  poultr>'.  Fop.  about 
2.</X>. 
WOODWORTH.  Robert  Sessions,  Amer- 

can  psychologist  and  physiologist:  h.  Helcher- 

lown.  *Ma^^.,  17  Oct.   18(/A     He  was  graduated 

at  .'\mherst  College  in  1891,  received  the  de- 
gree iif  A.M.  at  Harvard  l-niversity  in  1W7. 

and  that  of  Ph.D.  at  Columbia  Univer»it}  in 
189*^,  and  later  studied  at  the  univcrfitie*  oi 
Edinlnirgh,  Liverpool  and  Bonn.  He  wa! 
<lemonstrator  in  physiology  at  the  Univer«in  of 
Liverpool  in  1902-03.  and  was  sufiscqumtly  con- 

nected with  the  faculty  of  Columlna  Univrrsitr. 

where  since  1909  he  has  -been  prufcssor  ot 
psycholog>'.  He  was  president  of  the  Ameri- 

can Psychological  Association  in  1014.  He  ii 
joint  author  of  ̂ The  Elements  of  Physiolagical 
Psychology »  (1911),  and  author  of  <Tlie  Ac- 

curacy of  Voluntary  Movement'  (1899);  'The 
Care  of  the  Body*  (1912);  'D>iiamir  Ps>Thd- 
ogy*   (1917).  etc. 
WOODWORTH,  wudVerth.  Sanmd. 

American  author  and  editor:  b.  Sciraate,  Mas<. 

13  Jan.  1785;  d  .New  York,  9  Dec.  1842.  He  re- ceived a  limited  education  in  his  native  tow. 
and  was  apprenticed  in  Boston  to  Beniwin: 
Russell,  editor  and  publisher  of  the  Colmmbm 
Senlinei  After  the  expiration  of  his  iadcB- 
tures  he  published  for  a  brief  period  at  Nm 
Haven,  Conn.,  the  Weekly  Belles  LtUres  R^ 
posit or\\  and  engaged  in  other  literary  porsaitt. 
in  which  he  continued  with  more  or  less  sticem 
imtil  the  close  of  his  life.  He  was  one  ot  thr 
founders  in  1823,  in  conjunction  with  Cieoiffr 
P.  Morris,  of  the  New  York  Mirror,  inm 
which  he  withdrew  within  a  year.  Among  ks 
writings  were  a  number  of  dramatic  pieces^  wd 
*  Champions  of  Freedom,^  a  romance  of  the 
War  of  1812  (1816).  liut  his  refniution  rcsn 
principally  upon  his  songs  and  miscellaiMOBS 

poems,  one  of  which,  *The  Old  Oaken  BnckeL' obtained  a  wide  popularity.  His  collected 
poems  were  published  by  his  sun,  with  a 
by  George  P.  Morris  (2  voU..  1861). 

WOOF.    See  Weaving. 

WOOL,  wul,  John  Ellis,  American  |n- 
eral:  b.  Xewburgh.  N.  Y.,  20  Feb.  17»:  d 
Troy,  K.  Y..  10  Nov.  1869.  He  was  in  tarij 
life  proprietor  of  a  bookstore  in  Troy,  and  te 
property  bein^  consumed  by  fire,  he  tamed  ic 
the  law,  but  his  studies  were  interrupted  bv  ik 
war  with  Great  Britain  in  1812.  when  he  be 

captain  in  the  13th  infantrj-.     He  disti  n* himself   at   Queenstown   Heights,    PUk 
and  Beekmantown,  and  in  1816  was  abw 

iiispectttr-general  of   the  northern   di%'       p^  ■= 
1818  lieutenant-colonel;  in   1821   in s|^       ■' 
eral  of   the  whole  army;  and  in   IC       b 

brigadier-general  for  10  years'  faith 
In  1832  the  government  sent  him  to  ̂ Mk       ■> 
examine  the  military  systems  of  some  ui 
princifial  nations.    In  18J6  he  was  ck     ̂ d  ̂ 
removing  the  Cherokee  Indians  to  .-  •* and  in    1838,  during  the   Canadian  <!       i 
made   a   reconnoissance   through    the   i  «■ 
northern  Maine,  with  a  view  to  the  =  Ji 
the  frontier.     He  was  appointed  hri)      wa 

eral.    23    June    1841,   and    at    the    v-^ 
of  the  Mexican  War  was  ordered  to 
to  organize  the  volimteers,  30  May  li 
ill   liss  than  six  weeks  dispatched  to 
of    war   with    12.000  troops    fully  a:  '— 
equipped.     He  selected   the  ground  ««  ̂  
was  fought  the  battle  of  BiKna  \         21 
1H47.  commanded  in  the  early  Dart  oi 
and    for    hi>    conduct    on  ^    '^n.i     m 
brevet  ted  a  major-general  !•■  ^iicr 
return  home  in  July  1848,  he 
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military  division,  with  headquarters  at 
inlil  October  1853,  when  he  was  placed 
lead  of  the  department  of  the  East,  with 
idquartcrs  at  Baltimore.  From  1854  to 
r  was  in  command  of  the  department  of 
icific  and  of  the  Eastern  department 
n  1857-60.  When  civil  war  was  immi- 
>ward  the  close  of  1860,  he  offered  his 
>  to  the  j?overnment,  and  after  the  at- 
)on  P'ort  Sumter  went  to  New  York  to 
e,  equip  and  send  to  Washington  the 
:giment  of  volunteers.  In  August  he 
nt    to    Fortress    Monroe   as   commander 
department  of  Virginia,  and  from  that 
1  an  expedition  which  occupied  NorfollfL 
jr  1862.  He  was  promoted  to  be  full 
a^eneral  in  the  regular  army,  16  May 
id  the  next  year  was  placed  on  the  re- st 

lOL.  Wool  is  the  soft  elastic  fiber  which 
m  on  the  domestic  sheep.  It  so  closely 
Ics  the  longer  hairy  fibres  growing  on 
ma,  Alpaca,  Angora  and  Cashmere  goats 
ese  fibres  are  imported  under  the  name 
Dr  commercial  reasons, 
ol  is  shorn  from  the  sheep  ordinarily 
ach  year;  however,  there  are  some  sec- 
I  which  it  is  thought  desirable  on  account 
tinned  hot  weather  to  shear  twice  each 
The  shearing  season  varies  with  climatic 
3ns  but  generally  speaking  it  occurs 
n  the  sprmg.  In  those  sections  where 
g  is  done  twice  each  year,  it  is  done 
spring  and  fall.  Most  of  the  sheep  in 
ge  wool-producing  sections  of  the  world 
>rn  by  machine  clippers.  The  remainder 
>m  by  hand  shears  or  ̂ M)lades."  Skilful 
•s  can  shear  very  rapidly,  sometimes 
lachine  clippers  handling  more  than  200 
n  a  day  of  10  hours. 
average  shearer  will  probably  shear 

lep  each  day.  With  the  hand  shears  or 
**  the  number  would  be  somewhat  smaller, 
lount  of  wool  obtained  from  each  sheep 
with  the  breed  and  the  section  from 
it  is  obtained.    Ordinarily  from  3  to  12 
of  wool  are  obtained  from  each  sheep, 

irage  fleece  might  be  said  to  weigh  from 
eight  pounds, 

ording  to  the  Bradford  system  of  manu- 
,  wools  are  classed  as  ̂ combing*'  oi 
ig.**  A  wool,  to  be  combing,  must  be 
5t  two  and  one-half  inches  in  length, 
wools  shorter  than  that  are  used  for 

I  and  are  termed  ̂ ^clothing.'^  There  is  a 
lass  called  "carpet  wools,^*  which  includes 
:y  coarse  wools  and  inferior  wools  not 
dapted  to  the  finer  class  of  goods  for 
the  first  two  classes  are  used.  Carpet 
are,  however,  either  carded  or  combed, 
troductioii  of  the  French  comb  has  made 
ible  to  comb  wools  of  a  shorter  length 
retofore  and  many  of  the  wools  formerly 
or  carding  or  clothing  arc  now  combed 
lis  comb  and  are  kno\vn  as  ̂ ^baby  comb- 
Another  possible  system  of  classifying 
livides  them  into  four  groups  which  take 
:ount  the  breed  of  sheep  and  gives  better 
divisions    than    the    system    mentioned 
These  groups  are  :  ( 1 )  Merino  wool ; 

ritish   wool;    (3)    Crossbred   wool;    (4) 
wool.  The  breed  of  the  sheep  has  a 
nfluence  on  the  characier  of  the  wool  and 

this   fact  makes  such  a  system  especially  de- 
sirable for  classifying  fleece  wools. 

There  are  more  than  200  different  breeds  of 
sheep  in  the  world,  representing  all  grades  of 
wool,  from  the  finest  to  the  coarsest.  The 
entire  wool  production  of  the  world  for 
the  year  1917  was  2,790,472,220  pounds.  Of 
this  total  the  distribution  is  as  follows:  Eu- 

rope, 793,400.043;  Australia,  741,802,000;  South 
America,  470,120,707;  United  States.  285,573,- 
000;  Asia,  273,146.000:  Africa,  207,680,470,  and 
a  remaining  18,750,000.  of  which  11,400,000  is 
from  British  provinces  of  North  America, 
6,500,000  from  Mexico,  750,000  from  Central 
America  and  the  West  Indies,  with  100,000 

pounds  from  small  oceanic  countries  not  in- 
cluded under  any  of  the  above  classifications. 

Carpet  wools  as  the  name  implies  are  gen- 
erally used  in  making  carpets.  Oriental  rugs 

and  also  more  or  less  in  the  coarser  grades  of 
clothing.  For  the  most  part  they  come  from 
Asia  and  southeastern  Europe.  The  crossbred 
wools  from  South  America,  South  Africa,  New 
Zealand  and  Australia  have  a  considerable 
variation  in  grade  and  a  wide  range  of  uses. 
The  British  wools  are  from  sheep  of  English 
blood  and  are  divided  according  to  the  diar- 
acter  of  the  wool  into  long  and  medium  wools. 
The  long  wools  are  noted  for  their  lustre  and 
are  classified  in  the  trade  as  lustrous  and  semx- 
or  demi-lustrous,  being  used  for  fancy-dress 
goods,  linings  and  braids  where  the  lustre  of 
the  material  is  an  important  consideration.  The 
medium  wools  are  much  finer  than  the  long 
wools  and  were  until  recently  used  for  woolens. 
Now  with  the  improved  combing  machinery  and 
the  introduction  of  the  French  combs  they  are 
used  for  either  woolens  or  worsteds.  They  come 
mostly  from  Great  Britain  and  British  pro\dnces 
and  the  United  States.  Merino  wools  are  our 
finest  wools  and  are  used  for  materials  of  very 
fine  texture,  either  woolens  or  worsteds.  These 
wools  are  produced  in  Continental  Europe, 
Australia,  South  Africa,  South  America  and  the 
United  States. 

The  wools  of  the  United  States  are  divided 
into  two  groups,  territory  and  domestic.  The 
territory  wools,  sometimes  called  ̂ range®  or 
*^ western,^  are  those  grown  under  range  con- 

ditions as  found  in  Wyoming,  Montana,  Idaho, 
Nevada,  Utah,  Arizona,  New  Mexico,  Colorado 
and  other, i£[tates  where  the  same  conditions 
prevail.  The  domestic  wools  are  those  grown 
under  farming  conditions  and  are  often  spoken 
of  as  *farm,^  ̂ ^eastern^^  or  fleece  wools. 

Sheep  in  sections  producing  territory  wools 
are  exposed  to  all  kinds  of  weather  on  the 
range  and  are  seldom  protected  from  storms, 
for  which  reason  the  wool  is  often  harsh  and 
contains  more  dirt  and  foreign  matter  than  the 
domestic  wools.  Often  the  fleeces  are  com- 

posed of  very  weak  fibres  or  fibres  that  are 
weak  at  some  one  point  in  their  lengdi.  The 
domestic  wools  on  the  other  hand  are 
usually  strong  and  are  more  free  from  dirt 
and,  therefore,  have  a  smaller  shrinkage. 
They  are  protected  from  inclement  weather 
and  are  given  more  care  and  attention  than  the 
territory  wools. 

It  has  been  stated  above  that  there  is  a 
large  variation  in  the  quality  of  wools  from 
the  different  countries.  There  is  a  difference  in 
the  quaUty  of  wools  from  different  breeds  of 



shrrii.  and  inrici'il  there  \*  n  variaiinn  in  the 
wool  on  different  parts  of  ihc  samp  niiimal. 
Thii  tariation  in  wools  ntHkcs  it  mcessary  lo 
classify  them  arcordinR  to  iheir  qualities.  Woiis 
are  generally  separaied  out  acronlint;  to  the 
ftraiies  of  ihc  iliffercnt  fleercs.  cilher  at  ihe 
lime  of  shearinK  or  at  the  wool  warehouses. 
When  this  work  is  dotie  at  the  shoHrint;  »hrd 
ii  is  sometimes  called  classing,  while  at  the 

Marchou'^c  it  is  calleil  |;ra(liiiR.  The  mo'-t 

proRics!:i\e  woi<l-|;T(>winK  centres  of  ihc  worid 
class  and  liale  their  wool  at  the  time  it  is  shorn. 

used  for  the  manufacture  of  witrMeH*.  «hik 
the   clothing   is   used   in  the  manufaciuic  of 

Pulled  wool  Or  skin  wool  is  wool  that  n 
olitnined  from  the  pelts  of  sheep  that  have  '«tii 
slaiiKhlered  nr  have  died  from  disease  or  ti- 
posure.  It  it  Keiierally  inferior  lo  shiiTn  wooi 
oliiaiiie<I  from  live  sheep.  This  i-.  due  lo  tlie 
methods  of  obiainliifc  it.  The  skin  is  Ireaied 
chemically  or  suhmiitrd  to  a  siK-eiat  trratmm 
which  loosens  the  roots  of  the  lihres.  The  wool 

is  then  pulled  out  b)-  hand  mueh  as  ihc  bnMki 

Pk,  I.  — Shsrin 

others  ship  it  to  the  warehouse  where  it  is 
craded  and  baled.  Though  much  advancement 

has  been  made  in  the  V('estem  States  in  the 
past  five  years  in  the  manner  of  handling  wool, 
there  is  still  much  room  for  improvement. 
There  is  considerable  difference  in  the  terms 
used  in  classing  and  grading  wool  throughout 
the  world.  The  terms  most  widely  used  are 

those  of  the  topmakers'  system.  "Riey  classify 
wools  accurding  to  fineness  or  c6arseness  in 
terms  of  spinning  counts;  a  spinning  count  re- 

ferring to  the  number  of  hanks  of  worsted 
yam  that  a  pound  of  a  given  grade  of  wool 
will  spin.  For  example,  a  lot  of  wool  classed 
as  M>  ̂ vould  spin  60  times  560  yards,  or  .U,600 
yards  of  worsted  yarn.  The  terms  used  in  (he 

American  system.  'Boston  Terms.'  were  ong- 
inally  based  on  ihc  proportion  of  Merino  hiood 
a  sheep  producing  the  given  wool  possessed. 
The  pure-blood  Merinos,  having  ihe  finest  wool, 
were  used  as  the  standard.  These  terms  are 

Still  relaini-d  but  no  longer  ciirry  [heir  orig- 
inal significance,  as  iiny  one  of  a  large  number 

of  differenl  breeds  might  easily  produce  J  half- 
hlood  wool 

The  term-  ''>iaple'*  nr  "comliing"  and  "cloth- 
ing" are  niien  ailili'd  to  the  grade  names  to  dis- 

ringuish  them.  Itoth  the  staple  or  combing  and 
the  clothing  of  a  given  grade  are  the  same 
fineness,  but  the  comling  wooh  are  generally 

I  wool  in  Wimninc. 

are  removed  from  a  hog  after  icalcliiis.  Dat- 
ing the  >-ear  1917  there  were  40jOOOAX)  poondi 

of  pulled  wool  produced  in  the  United  Statet 

In  addition  to  the  pulled  wools  fmn  the  Vwiiti 
Stales  there  are  large  wool-pulling  estaUiik- 
mcnts  in  practically  all  the  large  wool-prate- 
ing  centres.  Maiumet  in  France  is  the  lu|Oi 
wool-pulling  centre  in   the   world. 

The    fallowing   table  show>   the    , 
grades,   ti^eiher  with  the  correspc 
makers'    terms : 

American  larma  qMWf  MM 

nnc  (lid  fine  Tncdiiun    Mt-W 
Half-blood    5k-«* 
Thne  CKhtaJilaod      IS-W 
Ouarter-bk-id    Mi  l> 
Lav  qiurtor-blood.  .    4M^S 
CommuTi  or  bntd.    M»« 

The  Wool  Fibre.—  The  wool  fibr«  u  ht 
been  slated  above  is  the  hair- like  CDTCfiiC 
growing  on  the  skin  of  the  sheep.  Each  U(i 
t*.  similar  to  hair  in  its  method  ot  grovik.  The 

appearance  presented  by  a  crosi-scctiaa  of  * 
hair  follicle  under  the  microscope  ii  ibowi  i> 

Fig.  -' 

The  skin  of  the  sheep  is  compowd  of  IbW 
layers,  an  oiiicr  or  scarf,  whidi  ii  coiBpairf 
mostly  of  dead  cells;  the  cpidcrau,  v  trat 



a  papillary  layer  filled  wilh  miiiule  lilood 
5,  and  finally  the  dermis  or  corium.  Pro- 
i  through   this   skin   are  innumerable   so- 
hair  follicles  or  sack-like  bodies.  Each 

fibre  is  formed  in  one  of  these  full  ides 
rows  from  il.  As  the  fibre  is  pushed  out 
;h  ihc  skin  it  is  rather  plastic,  but  on 
g  to  ihe  surface  it  soon  hardens.  The 
fibre  is  compused  of  three  parts.    In  the 
is  the  medulla  composed  of  sofi  globu- 

lU.  This  medulla  is  well  defined  m  the 

■r  fibres  but  in  the  finer  grades 
ol  is  seldom  visible  even  under  ihe  most 
ful  microscope.  Next  surrounding  the 
la  are  spindle- shaped  celh  which  make 
e  largest  part  of  the .  fibre  known  as 
e,  while  on  the  outer  part  are  [he  horny 
ike  cells.  These  cells  surround  the 

pan  of  the  fibre  scales,  projcciing  some- 
-.Torn  the  body  of  (he  fibre  and  overlapping 
like  the  shingles  on  a  roof.  Tlie^e  scales 
:ry  importanl  for  it  is  the  scales  npim 
>ol  fibre  that  produce  what  arc  known  as 
ons  and  give  (he  wool  fibre  its  property 
ting,   a   property   possessed   by   no   other 
0  such  a  marked  degree.  The  serrations 
3St  numerous,  acute  and  pointed,  in  fine- 
1  sheep  such  as  Merinos.  In  Saxony 
3  for  example  as  many  as  2.800  ha\e 
counted  in  one  inch.  This  surface  or 
mal  laver  of  scales  gives  the  wool  its 
U  quahty.  The  fibre  with  smooth  flatly 
scales  is  generally  verj-  lustrous.    This 
shown  in  some  of  our  hairy,  Iting-wooled 
such  as  tlie  Leicester  and  Lincoln.  These 

■  )iis,  there  being  about   1,800 

:  of  the  coarse  inferior  wools 
exceed  .lOO  serrations  per  inch.  There 
much  difference  in  the  sij:e  of  the  in- 

il  fibre.  The  finest  Merino  wools  will 
rom  1/2000  to  1/4(X)0  of  .in  inch,  while 
mnm  diameter  of  l/25'l  of  an  inch  is  ob- 
in  the  coarsest  wools, 
■  crimp  or  cnrliness  is  an  important 
:y  of  wool  fibres,  since  it  plays  a  large 
the  spinning  nf  v  am  iiiul  ihe  felling  of 

The  rnrly  fibres  will  =piii  fin-r  an,I  make 
■T   thread   than    the    siraighier   ones.     In 

spinning,  the  fibres  Interlock  wilh  iheir  serra- tions and  the  crimp  or  eurliness  helps  to  keep 
them  from  untwisting.  They  also  ̂ ve  to  cloth 
made  from  ihem  a  much  better  felting  property, 
although  this  property  is  due  only  in  part  to 
the  eurliness  of  the  fibres.  The  serrations  or 
scales,  as  stated  above,  play  the  most  important 
part.  There  seems  to  be  a  definite  relation 
between  the  eurliness  and  fineness  of  the  wool 
fibre.  The  eurliness  and  waviness  are  noted 
points  in  the  judging  of  wool. 

Wool,  c^■cn  the  finest,  has  a  high  tensile 
strength  and  the  fibre  is  strong  throughout 
its  length,    Somciimcs  tender  wool  results  from 
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the  lack  of  proper  foods,  severe  climatic  con- 
ditions or  sickness.  This  is  wool  having  a  weak 

siiol  a[  some  point  in  its  length.  Dead  fibres 
are  sometimes  found  on  po<)rly-brcd  sheep  and 
arc  known  as  "kemps"  and  referred  to  as  kempy 
wool.  I>cad  or  weak  fibres  are  highly  unde- 

sirable as  they  will  not  stand  the  strain  which 
fibres  must  undergo  in  spinning,  but  will  break 
instead  of   stretching. 

The  elasticity  of  wool  is  one  of  its  most  im- 
portant qualities,  giving  to  wool  its  soft  feel 

and  lo  the  finished  cloth  its  characteristic  pliabil- 
ity and  softness.  Many  of  the  finer  wools  will 

sireieh  35  per  cent  of  their  length  without 
breaking.  There  are  many  shades  of  wool  found 
throughout  the  world,  including  black,  white, 
brown,  fawn,  yellow  and  gray  shades.  White 
is  by  far  the  prevailing  color.  The  colored 
wools  are  made  use  of  in  the  spinning,  knitting 

.ind   weaving   of    rough   j'arns,   knitted   shawls 

From  a  chemical  standpoint  wool  is  a  highly 
complex  substance.  There  are  three  components 
which  go  to  make  up  the  raw  wool.  All  wool 
in  its  natural  state  contains  a  fatty  or  greasy 
matter  called  yolk.  This  is  secreted  from  the 
skin  and  covers  the  fibres.  It  serves  to  lubri- 

cate the  fibres,  prevents  their  matting  together 
and  protects  them  during  growth,  and  pro- 

tects thf'  fletec  to  a  great  degree  against 
injury   by   outside   agencies.     It  is  a   natural 
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impurity  of  the  wool.  There  is  also  the  wool 
fat  whii'h  permeates  hoth  the  yolk  an<l  the 
fihrc,  and  the  wool  fibre,  which  is  really  a 
more  complex  chemical  compound  than  cither 
the  yolk  (»r  the  wool   fat. 

According  lo  Ifnmmrl,  the  composition  of 
the  averaj.'e  wfK)l  is  as  fallows:  Moisture,  4-24 
per  cent;  yolk,  li-47  per  cent;  dirt,  3-24  per 
cent;  wool  ti|i-e.  l?-72  jk.t  cent. 

According  to  Mowmaii.  the  composition  of 

the  \\«Mil  I'lliie  i-;  as  tnlK»w^:  ('arhon,  50.8; hydrogen,  7  2;  nitro^'cn,  1X5;  oxy^jcn,  21.2; 
sulphur.  2»Vn 

It  is  said  to  ha\c  a  probable  empirical 
formula  of  CcHiaiX-SOii.  However,  this  con- 

veys but  a  small  idea  of  its  complexity.  The 
wool  fibre  belongs  to  a  class  of  chemical  com- 

pounds known  as  proteins.  The  complexity  of 
this  proup  of  compounds  is  clearly  seen  when 
wc  consider  the  fact  that  on  hydrolysis  they 
arc  usually  broken  up  into  17  distinct  units 
known  chemically  as  amino  acids. 

Wool  as  distinguished  from  cotton  burns 
slowly  with  an  odor  characteristic  of  burning 
animal  matter  such  as  horns  and  feathers,  leav- 

ing at  the  end  of  the  fibres  a  small  crusty 
globule.  Cotton  on  the  other  hand  burns 
without  odor  to  a  white  ash.  Wool  is  readily 
dissoKed  by  hot  caustic  soda  soltition.  while 
cotton  is  practically  unaffected.  This,  although 
a  simple  test,  is  an  important  one  for  use  in 
determining  the  presence  of  cotton,  one  of  the 
most  common  adulterants  found  in  woolen 
goo(ls. 

Manufacture  of  Wool  into  Cloth.— When 
wool  is  received  at  the  mill,  it  is  generally  in 
a  graded  condition,  having  cither  been  graded 
at  the  shed  where  shorn  or  at  some  one  of 
the  numerous  wool  warehouses.  The  first  step 
in  the  preparation  of  the  wool  at  the  mill  is 
to  rcinoxe  the  string  and  open  up  the  fleece 
an<l  tear  out  all  hard  paint  which  will  not 
scour  out  when  the  fleece  is  cleaned.  The 
flt(ce  is  then  spread  on  a  table,  the  centre  of 
which  is  co\ered  with  a  wire  netting.  This 
allows  the  sand  and  dirt  to  pa*;*;  readily  to  tlic 
floor.  The  sorters  tear  the  fleece  apart,  separat- 

ing it  into  piles  according  to  its  diflFerent  quali- 
ties. .'V  a  nile  the  best  wool  is  obtained  from 

the  shoulder  and  sides.  That  from  the  fore- 
part is  irregular  and  sometimes  filled  with 

Itirrs,  while  the  loin  wool  is  shorter  and 
coarser  The  w()ol  from  the  briich  and  hind 

•  luarters  is  the  c«»ars''st,  while  the  wool  from 
the  under  side  of  the  throat  is  liable  to  be 
sj'ort.  wnni  and  d'riy.  The  wool  on  the  shoulder 
i".  tM'.ist  ;:iid  superior  in  soimdness  of  fibre, 
softne-»s  of  curl  and  evenness  of  length. 

.Xfier  the  wool  is  sorted  It  is  next  passed 
through  a  machine  called  a  duster,  which  not 
■  •rly  removes  much  sand,  dirt  and  dust,  but 
open»;  up  the  wool  an<l  better  prepares  it  for 
ihe  next  operation,  the  scouring. 

.\fTer  the  wool  pas«ics  from  the  duster,  the 

I'ir'it  operation  i^  to  scour  it  to  remove  the  dirt ard  grease,  thereby  obtaining  the  pure  wool 
tibre.  Thi»i  operation  consists  in  passing  the 
wfol  throMch  three  or  four  vats  or  bowls  which 
ci»riTain  a  clean inj  solution  of  hot  <ioapy  water 
F.ach  vat  ha 5  if*  own  set  of  rollers  which 
squeeze  out  the  washing  <iohition  from  the  wool 
before  it  pas^^es  on  to  the  next  vat  In  this 
way  the  wool  i*;  gradually  cleaned  and  on  pass- 

ing through  the  rollers  of  the  1a<t  \-at  is  pro- 
l)elled  by  mean*;  of  a  chain  etcxator  lo  the 
<lryer.  The  dryer  is  a  specially  constructeii 
chaml>er  kept  vcr>'  hot  by  means  of  steam 
Most  of  the  moisture  is  removed  from  ih* 
wool  while  in  the  dr\'er. 

When  wool  contains  burrs,  chaff  and  «imi- 
lar  vegetable  matter  it  mu.  t  pass  through  a 

special  treatment.  When  the  wool  i-i  vcr\-  b«rr>- 
it  is  passed  through  what  is  kno^^n  as  t)ie  car- 
lionizing  process.  This  consists  of  dipping  it  in  a 
bath  of  aluminum  chloride  or  suipnunc  acnl 
Solution,  extracting  the  moisture  and  heanrw 

the  wool  to  212*  F.,  when  the  vegcuble  nat- ter is  reduced  to  a  powder  and  may  be  rcadikjr 
shaken  or  blown-  from  the  wool.  Wools  har- 
ing  comparatively  few  burrs  arc  ordinanly 
only  run  through  the  machine  known  as  the 
burr-picker,  which  removes  the  burrs  mechani- 

cally by  tearing  them  froin  the  wooL  Sorac- 
times  when  quite  burry  it  is  found  more  satis- 

factory to  run  the  wool  first  through  the 
burr-picker  to  remove  larger  burrs  and  thco  to 
carbonize  it  to  remove  all  the  fine  seeds  and 
such  material  as  is  not  entirely  removed  by  the 
burr-picker. 

The  wool  is  now  ready  for  the  nest 
operation,  known  as  carding.  None  of  the 
operations  up  to  this  point  has  made  an 
attempt  to  straighten  the  fibres,  but  all 
have  left  them  in  a  more  or  less  tangled 
condition.  The  purpose  of  carding  is  to  open 
the  fibres  so  that  they  lie  loosely  separated 
in  a  uniform  film,  and  to  eliminate  remainiaf 
impurities  and  fibres  too  short  to  spin.  la 
the  manufacture  of  woolens  the  rotary  cards  are 
used.  These  cards  consist  of  rollers  in  the  sur- 
face  of  which  there  is  a  large  number  of  wiiti 
These  rollers  revolving  in  opposite  direclMl 
cause  the  wool  as  it  is  passed  bclwaa 
them  to  be  opened,  separated  and  Urairtt- 
<.iicd.  The  fibres  are  usually  carded  mnn 
times  by  being  passed  successively  tfam^ 
three  cards  known  as  scribbler,  inicnM- 
diate  and  finishing  card.  From  the  faU 
two  the  fibres  come  out  in  the  form  of  ■ 

filmy  lap.  From  the  third,  this  prodocl 

to  a  condensing  machine,  where  it  is  ̂' and  comes  out  in  light  strands  about 
of  an  inch  in  diameter.  These  strands, 
as  rovings,  are  wound  onto  spools  and  are  warn 
ready  for  the  spinning  room. 

The  next  operation  is  the  spinning  off  At 
varn.     This  consists  of  drawing  out  the 
ing  and  twisting  it  into  yarn.  Up  to  thi«  alagB 
the  wool  has  received  no  twisting,  hut  lus  hnl 
itself  together  by  the  binding  action  of  At 
scales  on  the  wool,  and  their  natural  cnrlatfi 
or  crimp.  The  spinning  is  for  the  most  Ml 
done  on  a  machine  known  as  a  mule  nm  ii 
Ml  four  successive  steps  which  are  practiolf 
automatic.  Mule  spun  yams  are  soft  Mi 
rather  loosely  spun.  Another  kind  of  ipir 
I  ling  is  known  as  frame  spinning.  Tlw  Mm 
spinning  requires  less  space  and  labor  for  iM 
operation.  However,  frame-spun  yami  aioMl 
-o  soft  as  tho«e  produced  on  the  mule.  Ate 
the  yarn  is  spun,  it  is  used  singly  or  twiMI 
:ogether  into  two.  three  or  four  strandlk  ̂  
tiending  nTH)n  the  c(>ar»eness  or  fineness  of  ihi 
fabric  into  which  it  is  to  be  made.  The  ym 
is  now  ready  for  the  weave  room,  where  it  «il 
be  woven  into  cloth. 
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Cloth  consists  essentially  of  two  sets  of 
interlaced  threads.  One  set  runs  lengthwise 
and  is  Imown  as  the  warp,  while  the  other  runs 
cross-wise  and  is  known  as  the  weft  or  filling. 
In  a  plainly  woven  cloth,  the  weaving  consists 
of  running  each  strand  of  filling  alternately 
above  and  below  each  strand  of  warp.  Mount- 

ing the  warp  beam  consists  of  drawing  several 
thousand  threads  through  wire  heddks  in  a 
frame  called  a  harness  and  then  through  a 
wire  reed.  When  this  is  done  the  warp  beam 
is  ready  for  the  loom.  These  heddlcs  are  so 
arranged  that  the  alternate  threads  rise  and 
fall  in  rotation.  Through  the  opening  made 
between  these  sets  of  raised  and  lowered  warp 
threads,  a  shuttle  containing  the  filling  is  run 
and  the  cloth  is  woven.  This  covers  in  a  gen- 

eral way  the  manufacture  of  woolen  cloth. 
The  manufacture  of  worsteds  is  similar  in 

operation  to  the  manufacture  of  woolens,  dif- 
fering for  the  most  part  in  preparation  of 

the  yam.  The  main  difference  between  wool- 
ens and  worsteds  is  in  the  thread.  In  the 

preparation  of  the  wool  for  woolen  threads, 
it  is  carded.  This  leaves  the  fibres  of  the 
thread  in  a  mixed  and  matted  condition  and 
results  in  a  rather  irregular  thread.  In  the 
making  of  worsted  thread  the  wool  is  not 
only  carded,  but  is  also  combed.  The  combing 
operation  leaves  the  fibres  lying  parallel  to  each 
other,  removes  the  short  ones  and,  after  spin- 

ning, the  thread  is  found  to  be  well  formed 
and  regular  in  shape.  Upon  examining  woolen 
and  worsted  fabrics,  it  will  be  found  that  a 
woolen  is  soft  and  elastic,  with  a  blended 
pattern  and  threads  that  are  not  really  dis- 

tinguishable. On  the  other  hand,  a  worsted 
has  a  much  brighter  and  more  clearly  defined 
pattern  and  a  close,  even  and  well-defined 
weave. 

United  States  Wool  Manufacturing  Sta- 
tistics.—The  wool  manufacturing  industry  of 

the  United  States  as  recorded  by  the  last  Special 
Census  of  Manufactures  grouped  under  this 
title  501  establishments  making  woolen  goods; 
298  establishments  making  worsted  goods;  97 
making  carpets  and  rugs ;  53  making  wool  felts ; 
and  30  making  wool-felt  hats  —  a  total  of  979. 
The  entire  industry  so  constituted  engaged 
203,716  persons,  of  which  number  195.285  were 
wage  earners;  22,160  being  spinners,  and  46,173 
being  weavers.  Of  the  whole  number,  109,527 
were  employed  in  making  worsted  goods; 
^,165  in  making  woolen  goods;  31,309  in 
making  carpets  and  rugs;  4,035  manufacturing 
felt;  and   1,249  in  making  wool-felt  hats. 

The  number  of  establishments  engaged  in 
this  industry  has  steadily  declined  since  1869, 
when  3,206  were  in  operation.  This  reduction 
in  number  has  been  due  in  part  to  the  abandon- 

ment of  many  rural  carding  mills  operated 
often  in  connection  with  the  local  grist-mill 
or  saw-mill,  and  in  larger  part  to  the  consolida- 

tion of  the  smaller  concerns  into  large  units. 
The  industry  is  at  present  centralized  in  Penn- 
Sj^ivania  and  Massachusetts,  266  of  the  estab- 
hshments  reported  being  in  the  former  State 
and  183  in  the  latter.  Rhode  Island  appears  as 
a  distant  third  with  80.    . 

Practically  all  of  the  wool  used  in  the 
manufacture  of  woolen,  worsted  and  felt  goods 
is  of  the  finer  grades  —  that  is  of  clothing  and 
combing  wools.     The  raw   wool   used  by  the 

carpet  mills  is  nearly  all  of  foreign  origin,  and 
of  low  grade.  Less  than  i%  of  1  per  cent 
of  American  grown  wool  enters  into  the  carpet 
and  rug  manufacture. 

The  capital  employed  in  all  branches  of  wool 
manufacture  in  the  United  States  as  reported 
by  the  last  census  amounted  to  $497,699,293, 
and  the  total  production  was  valued  at  $464,- 
249,813,  divided  thus:  worsteds,  $275,688,474; 
woolens,  $103,815,905;  carpets  and  rugs,  $69,- 
128.185;  felts  and  felt  hats,  $15,637249. 

The  specific  products  of  the  industry  were 
reported  as  follows: 

All-wool  woven  goods,  a  total  of  323,067,563 
square  yards,  con^prising 
Worsted  suitings,  overcoatings  and  dress-goods.  222 ,  420, 785 
Woolen  suitings,  overcoatings  and  dress-goods.  90,980.381 
Underwear  flannels    2,1 76. 264 
Blankets    6,489.689 
Horse  blankets    102 ,  205 
Carnage  cloths    514,226 
Carriage  robes    132 ,  399 
Shawls    124.486 
Miscellaneous    127,128 

Cotton-warp  woven  goods,  a  total  of  196,- 
179,866  square  yards,  comprising 
Worsted-filling  suitings,  overcoatings,  and  dress 

goods   •    56,763.091 
Wool-filling  suitings,  overcoatings,  and  dress 

goods    53.509.462 
Domett  flannels  and  shirtings    16,092.266 
Linings.  Italian  cloths,  and  Tastings    36, 196,243 
Satinets  and  linseys    8 ,  415 ,  079 
Blankets    17.973,821 
Horse  blankets    5 .  83 1 ,  305 
Carriase  robes    1 ,  282 ,  41 7 
Miscelkmeous    116.182 

Union  or  cotton-mixed  goods,  a  total  of 
46,244,730  square  yards,  comprising 
Suitings,  overcoatings  and  dress-goods    31 ,400.082 
Underwear  flannels    4,995,575 
Blankets    3,937,463 
Horse  blankets    2 .  231 ,  162 
Carriage  robes    354. 049 
Miscellaneous    3.326,399 

In  addition  there  were  manufactured  1,598,- 
444  square  yards  of  upholstery  goods;  132,- 
559,701  pounds  of  yarns  for  sale;  8,985,170 
pounds  of  tops  and  slubhing;  23,961,100  pounds 
of  noils;  and  26,433,970  pounds  of  wool  waste. 

In  the  carpet  and  rug  industry  a  total  of 
66,340,314  square  yards  was  produced,  divided 
as  follows: 
Axminster  and  moquette    15 .  742 .  835 
Wilton    5 .616.263 
Brussels    2.698.840 
Tapestry  velvets    13,227.859 
Tapestry,  Brussels    13.614.354 
Ingrain    5.795.807 
Ingrain  art  squares    3 . 1 77 .  563 
Smyrna  rugs    822 ,  150 
All  other  carpets  and  rugs    5.644,643 

In  the  hosiery  industry  large  quantities  of 
v.ool  were  used  in  making  the  yarns  consumed, 
and  the  census  reported  the  finished  j^ams  as 
follows:  merino  yarn,  24,180,036  pounds;  woolen 
yams,  7,714,761  pounds;  worsted  yarns,  231,752 
pounds.  These  quantities  must  be  accounted  a 
part  of  the  wool  consumption  of  the  country, 
as  they  were  in  addition  to  the  25,000,000  pounds 
of  yam  bought  by  the  hosiery  mills  from  the 
woolen  mills. 

The  materials  used  in  the  wool  manufactur- 
ing industry  embraced  277,588,101  pounds  of 

domestic  wool  and  225,269,232  pounds  of 
foreign  wool  —  equivalent  to  about  307,705,932 
pounds  of  scoured  wool.  In  addition  there 
was  used  6,928,622  pounds  of  domestic  mohair ; 
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2,\-¥iJV>  ]M>iiii(lh  III  hircii;!!  inoliair;  h.()19,750 
p<»niiiK  cii  iaiiul,  :ili>a(';i  and  xicuiia  hair; 
:iik1  JS,1J(),(oO  |ioiiiuls  ot  other  animal  hair. 
Ka^s  ami  clii'i»i!iv;N  \  u  Ulrd  ()J,()S3,01()  (loiinds, 
and  wool  n-roviTt-d  Itum  othir  niati-rials, 
J0,158,'>15  ]>oniids.  Yarii^  ])iiri*hasc'd  in  for- 
iIkii  countries  totaled  JI4,455».J(»4  pounds, 
dividc<i  thus:  wdolcn  yarn,  2.).H02,234  iKJunds; 
\v<»rstc'«l  yarn.  ()2,S*>5.J72  pounds;  merino  yam, 
70(».4Ki  pnunds.  Silk  \arns  were  used  to  the 
extent  of  70().-W<^  ptiunds;  cotton  yarns.  56.988,- 
^^)  poiin<l>;  hnen  yarns,  7,611,078  pounds;  and 
yarns  of  jntt-.  ramie,  and  other  vcKctahle  fibre 
in  the  amount  of  (>l.()33.015  pounds.  The 
cotton.  Iiiu  n.  juio,  and  other  vegetable  yams 
were  used  ahnost  exclusively  by  the  carpet  and 
rn>:  induMry. 

('io<>ily  a^.sociatrd  with  the  wool  manufac- 
turing mdusiiy  are  the  wnol  shoddy  and  the 

wool  pnllin;^'  in<!ii>trieN.  Shod«iy  is  the  trade 
name  given  to  wool  recovered  by  tearing  apart 
soft  woolen  rags.  It  i>  of  the  class  of  short 
Maple,  and  while  it  is  not  as  durable  as  new 
vool.  it  provides  a  very  large  amount  of  ma- 

terial suiialile  for  cheap  garments,  blankets,  etc. 
The  wool  shoddy  industr>-  according  to  the 
cen.sus  was  carried  on  by  64  estalilishments  em- 

ploying a  capital  of  $^).4J(V>83,  and  2.145  hands, 
and  prodticmg  a  yearly  output  valued  at  $7,706,- 
843.  The  wool  pulling  factories  reduce  waste 
yam  to  fibre  which  may  be  rccarded,  spun  and 
woven.  In  1914  there  were  34  such  establish- 

ments with  a  combined  capital  of  $3,534,203. 
They  employed  708  hands,  and  their  annual  out- 

put was  valued  at  $8,272,721. 
Bibliography.—  Harkcr,  A.  ¥.,  and  Priestle>', 

K..  *\V(K)1  Carding  and  Combing*  (London 
1912)  :  Beaum«mt.  R..  *  Woolen  and  Worsted* 
(ib.  1*>15) :  Hennett.  F.  P..  &  Co.,  'Woolen  and 
W<trsted  Fabrics  Glossary:  Containing  Instruc- 

tions f<»r  the  Mamifacture  of  Kvery  Known 
drade'  (Boston  1914)  ;  National  Association  of 
Wool  Manufacturers.  *  Annual  Wool  Review* 
« Boston);  Ormerod.  F..  'W(.op  (L«mdon  1918); 
RadcIitYe.  J  W..  'The  Manufacture  <)f  Woolen 
and  Worsted  Yarns'  (Manchester  1913);  The 
Textile  Mercury's  *Woo|  Year-book*  (Man- 

chester annually)  :  Turner.  H..  'The  Worsted 
.Spinners  Practical  }IandlK)ok*  (London  1915)  ; 
r.  S.  A^jricnllure  l>epartment  Bulletin  2()6, 
*Tlie  Woolnrower  and  the  W(.>ol  Trade* 
(Washington  1915)  j   i.  Hardy, 

Associate  ll'i»ol  Sf^eciiiiist.  The  Unii'crsity  of 
Wyotttimj  Aijricultural  College  and  Experi- 

ment Station. 

WOOL-GRASS,  a  rush.    Sec  Scirpi^s. 

WOOL-SORTERS*  DISEASE.    See  An- 
IIIRAX. 

WOOLF,  wiilf,  Albert  Edwmrd,  American 
chemist  and  inventor.  s<in  of  Kdward  Woolf 
<f|.v.):  b  New  York,  2r>  Sept.  184<v  He 
was  educated  in  the  Collcvre  of  the  City  of  \ew 
Vt»rk.  Amonj;  hi^  di*.f() verier  are  the  antiseptic 
Mv\  mctlical  pmiterties  of  <ica water  combined 
with  thr  t  b'ctric  current,  and  the  use  I'f  elec- 

trically drcompMsed  Msiwater  fnr  sanitar\-  pur- 
poscN  u^'fil  m  many  lar^'e  cities  in  treatment 
lit  drinkiiTL:  water.  sewak'C  and  vrarlia^e,  and 
ad<»pie«l  I'V  the  rnitc  d  Stairs  iiuvernment  to 

ri  mfi:'i  '.hi  \.11''a  *'i\«i  epubinic  ni  I'liba; 
;hi-  U'^c  oi  p.roMile  "i  hvdi>  1^:111  to  bleach  black 
>^s*.rich  feathers  \\hitt..  and  also  its  cmplo^-mcnt 

as  an  antiseptic.  He  also  modeled  the  limnif 
medallion  (»f  Cicneral  (irant.  now  at  the  former 
home  of  the  K^^neral  at  Mount  McGrcKur. 

WOOLP»  Benjamin  Edward,  Amcriran 
dramatist  and  mus.cian:  b.  London,  16  Fr!< 
1836;  d.  Boston,  Mas>.,  7  Fell.  l'X)l.  Com:n;: 
to  New  York  in  childhcMu!  with  his  parents,  hi 
early  displayed  a  passion  for  music  and  wa« 
carefully  trained  by  his  father,  with  such  re- 

sults that  in  later  days  he  became  leader  if 
oichestnis  in  Boston.  Philadelphia  and  Nr« 
Orleans.  He  settled  in  Boston,  where  he  wa* 
<lramatic  critic  for  the  Saturday  Ez'enimy 
Ciasette  1871-93.  a  post  which  he  nuitted  fur 
a  similar  one  on  the  Boston  Herald,  He  wa* 
an  industrious  musical  composer,  writing  many 
overtures,  quintets  and  trios.  l>esides  play»  ar>{ 
operettas.  His  most  successful  comedy  .\a> 
'The  Mighty  Dollar.*  while  his  operetta!  'Thf 
Doctor  of  Alcantara,*  was  a  favorite  in  its  time 

WOOLLETT,  wul'et,  William,  Kn^lish engraver:  b.  Maidstone,  Kent,  13  Auk-  173?:  J 
London.  25  Mav  1785.  His  family  oriKinally 
came  from  Holland,  and  he  was  instructed  in 
his  art  by  an  engraver  named  John  Tinney.  He 
engraved  historical  subjects  and  portrait^.  !'l:! 
was  most  successful  in  landscapes,  in  which  he 
exhibited  such  varied  excellences,  as  in  thr 

opinion  of  Longhi.  to  entitle  him  to  1«  con- 
sidered "the  marvel  and  the  example  for  all 

contemporary  engravers  and  for  iho*e  of  the 
present  time  *  His  foregrounds  are  vigorous 
and  solid,  and  his  aerial  perspective  wonder- 

fully clear  and  true,  while  tie  treats  water.  ih« 
crux  of  the  engraver,  with  supreme  ''Ucce** 
His  masterpieces  are  his  *Niol»c*  and  other 
plates  after  pictures  by  Richard  WilM*n.  and 
the  <  Death  of  Wolfe*  and  the  *  Battle  of  U 
Hogne*  after  West.  He  was  the  first  wb«» 
conceived  and  embodied  in  practice  the  idea  of 
uniting  in  one  plate  the  three  methods  of  en- 

graving, by  aqua  fort  is,  the  burin,  and  the  dn 
needle.  His  genuine  plates  are  estimated  at 
123.  but  impressions  are  exceedingly  rare  and 
valuable,  as  he  permitted  no  imperfect  print* 
to  be  stnick  off.  Consult  Fagan.  Louis.  'Cata- 

logue Rai Sonne  of  the  Hngraved  Works  of 
William  Woollett*    (1885). 

WOOLLEY,  Willi,  Cclia  Parker,  A 
can  L'nitarian  minister:  h.  Toledo,  Ohio,  W 
.fune  1K48.  (iraduated  from  Coldwaicr  Female 
Seminary,  in  18^)8  she  was  married  to  J.  H 
Woolleyi  and  in  1876  removed  to  Chicago.  Sbe 
was  p.'istor  of  the  Unitarian  Cliurch.  GcRC«x 
111.,  for  three  vears.  and  of  the  Independent 

Liberal  Church,' Chicago  (1896-96),  since  vhcfl she  has  l>een  active  as  a  lecturer  and  in  the 
work  of  women's  club;*.  She  is  the  author  of  the 
novels  M.ove  and  Theology'  (1887),  icpob- 
lishcd  as  'Rachel  ArmMrong,  or.  Love  and 
Theology':  'A  Cliri  Graduate*  (1889);  'Roitef 
Hunt*    (18')3);    'The  Western  Slope*    (IW^ 

WOOLLEY,  John  GranviUe.  AmencaB 
prohibitionist :  b.  Collinsville,  Ohio.  15  W' 
1850.  (iraduated  from  the  Ohio  Wcsleyin  LV 
\ersity  in  IH71.  he  was  admitted  to  the  l^r 
of  the  Illinois  Supreme  Court  in  I87J.  btamf 
city  attorney  i.f  Paris  111.,  in  1875.  proscciitiDC 
att(»rney  in  Minneapolis  in  1881.  and  practise^ 
at  .\ew  \nrk.  l^Wy  At  one  perioti  addicir- 
to  intemperance,  he  t^egan  lecturing  aguf^ 
it    in    \iib6,   and   has    lectured    to   many  1*^' 
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on  this  (heme  at  home  and  abroad.  He 

;  editor  of  The  New  Voice,  a  prahibi- 
rgan  in  1899,  and  was  ihe  Presidential 
ale  of  ihe  Probibilion  Party  in  1900,  re- 
;  a  vote  of  208,914.  He  has  published 

;  <The  Sower' ;  <Civi!ization  by  Faith' ; 
Christian  Citiwii'  (1897-98);  "The  Lion 
r»  (1900);  'Temperance  Progress  in  the 
intury'    (1902);    'South    Sea    Letters' 

>OLL£Y,  Mary  Emma,  American  edu- 
b.  Soulh  Xor«alk.  Conn.,  13  July  1863. 
alified  as  a  teacher  and  was  an  instructor 

leaton  Seminary,  Norton,  Mass.  (1886- 
i  1894  she  was  graduated  al  Brown  Uni- 

She  was  teacher  of  biblical  history 
Ucsley  College,  1895-1900,  the  last  two 
leing  professor  and  head  of  the  depart- 
of  biblical  hislnry  and  literature.  In 
iie  became  president  of  Mount  Holyoke 
;  and  the  growth  and  development  of 
islitulion  have  largely  been  due  to  her 

She  has  received  honorary  degrees 
Jrown,  Amhersi,  Smith  and  Yale.  Miss 
;y  is  closely  identified  with  many  and 
movements,  having  served  as  member 
board  of  electors  of  the  Hall  of  Fame, 
al  board  of  the  Y.  W,  C.  A.,  executive 
(tee  of  the  American  School  Peace 
\,  council  of  the  National  Institute  for 
Instruction,  Commission  on  Peace  and 
ition;  senator  of  United  Chapters  Phi 
iappa ;  honorary  vice-president  of  the 
lal  Consumers'  League,  etc.  She  has 
!  'Early  History  of  the  Colonial  Post 
;  'Development  of  the  Love  of  Ro- 
Sceiiery  in  America'  ;   also   many  edu- 

lOLMAN,  John,  American  Quaker 
:r:  b,  Northampton,  Burlington  County, 
August  1720;  d.  York,  England.  7  Oct. 
In  1741  he  became  a  speaker  in  the  meet- 

'  the  Society  of  Friends,     He  was  at  this bookkeeper  in  a  mercantile  house,  but 

lently  learned  the  tailor's  trade.  In  1746, 
pany  with  Isaac  Andrews,  he  made  his 
nerant  tour  in  some  of  the  back  setlle- 
of    Virginia,    and    from    that    time   con- 
at  intervals  lo  visit  the  Societies  of 

i  in  the  different  portions  of  the  colo- 
n  1763  he  visited  the  Indians  on  the  Stis- 
na.      He    l>oth    spoke   and    wrole    much 
slavery.  His  best-known  work  is  the 

nons  'Journal  of  John  Woolman's  Life 
ravels  in  the  Service  of  the  Gospel' 
,  which  VVhittier  edited,  with  an  iniro- 

1  in  1871.  Woolman's  simple  and  candid 
IS  been  highly  praised  by  Charles  Lamb, 
Robinson,  and  others.  Among  his  other 
s  are  'Some  Considerations  on  the 
a  of  Negroes'  (1753;  Part  II,  1762); 
lerations'  on  various  topics  <1768). 
erious  Considerations'  (1773).  In  1774- 
slleetive  edition  of  his  works  appeared. 

;  Whiltier's  sketch  in  the  above-men- 
edition  of   the   'Journal';   also  Shore, 
'John    Woolman;    His    Life   and   Our 
(New  York  1914). 

LNER,    Thomas,    English    sculptor 
e. :  b,  H.idleigh.  Suffolk.  17  Dec.  1825; 
ion.  7  Oct.   \m2.     At   12  he  was  placed 
studio  of  William  Behnes,  in  1842  en- 

tered the  schools  of  the  Royal  Academy,  and 
in  the  following  year  his  first  work.  'Eleanor 
Sucking  the  Poison  from  the  Arm  of  Prince 
Edward,'  was  exhibited.  His  first  work  to 
attract  attention  was  'The  Death  of  Boadicea' 
(1844),  and  this  success  was  followed  by 
'Alaslor'  (1846);  'Puck'  (1847);  'Titania 
and  Her  Indian  Boy'  (1848),  and  'Eros  and 
Euphrosyne'  (1848).  Aboat  1850  he  was  asso- 

ciated with  Rossetti  and  the  other  artists  who 

formed  the  "Pre-Raphaelile  Brotherhood,*  in 
founding  the  short-lived  but  famous  periodical 
called  The  Germ.  His  contributions,  which 
were  in  verse,  were  collected  and  pub- 

lished, with  additions,  under  the  name 
'My  Beautiful  Lady'  (1863).  Woolner 
visited  Australia  in  1852,  and  one  of  his 
first  works  on  his  return  was  a  life-size 
statue  of  Lord  Bacon  for  the  Oxford  Museum. 

Among  his  more  important  works  are 

■Elaine  with  the  Shield  of  Sir  Lancelot';  'In 
Memoriam'  (1870);  'Guinevere'  (1872); 
'Lady  Godiva'  (1876) ;  portrait  busts  of 
Carlyle,  Tennyson,  Darwin,  Newman,  Glad- 

stone, Kingsley  and  Dickens,  and  statues  of 
Lord  Macau  lay  for  Trinity  College,  Cam- 

bridge (1866),  Sir  Banle  Frere  for  Bombay 
(1872)  Dr.  Whewell  for  Trinity  College.  Cam- 

bridge (1873),  Lord  Lawrence  for  Calcutta 
(187S>,  J.  S.  Mill  for  the  Thames  Embank- 

ment tl87S),  Captain  Cook  for  Sydney  (1879), 
Sir  Stamford  RaJlles  for  Singapore  (1887)  and 
Lord  Palmerbton  for  Palace  Yard,  Westminster. 
He  became  a  Royal  Academician  in  1874,  and 
for  a  time  was  professor  of  sculpture  in  the 
Academy.  His  fame  as  a  sculptor  has  over- 

shadowed his  reputation  as  a  poet,  but  'Pyg- 
malion' (1881),  'Silenus'  (1884).  'Tiresias' 

(1886)  and  'Poems'  (1887)  give  him  honorable 
rank  among  the  minor  poets  of  his  time.  Con- 

sult Garnett,  in  'Dictionary  of  National  Biog- 

WOOLSACK,  a  sack  filled  with  wool; 
hence,  the  seat  of  the  lord  chancellor  in  the 
House  of  Lords,  a  square  cushion  of  wool, 
covered  with  red  cloth.  It  is  said  to  have  been 
first  placed  in  the  House  of  Lords  in  the  14th 
century  to  symbolize  an  act  prohibiting  the 
exportation   of   wool    from   England. 

WOOLSEY,  wul'sl.  Sarah  Chauncey 
("Susan  Coolidce"),  American  author,  nieceof 
T.  D.  Woolsey  (q.v.)  ;  b.  Cleveland.  Ohio, 
1835;  d.  Newport,  R.  I..  9  Aprii  1905.  As 
"Susan  Coolidge"  she  was  a  popular  writer  for 
children,  but  also  wrote  for  their  elders  'Verses' 

(1880);  'A  Short  History  of  Philadelphia' 
(1887).  Among  her  books  for  young  people 

were  'The  New  Year's  Bargain'  (1871); 
'What  Kaiy  Did'  (1872);  <A  Guernsey  Lily' 
(1881);  'A  Little  Country  Girl'  (1885); 
'Clover'  (1888);  'Curly  Locks'  (1899); 
'Short  History  of  the  City  of  Philadelphia' 
(1887).  She  also  edited  'The  Diary  and  Let- 

ters of  Mrs.  Delaney'  (1878);  'The  Diary 
and  Letters  of  Frances  Bumey,  Madame 
D'Arblay'    (1880). 

WOOLSEY.  Theodore  Dwight.  American 
college  president  and  scholar  nephew  of 
Timothy  Dwight  (q.v,):  b.  New  York.  31 
Oct.  1801;  d.  New  Haven.  Conn.,  I  July  1889. 
He  was  graduated  at  Yale  College  in  1820; 
studied   law  in  Philadelphia,  and  theology  at 
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rriiirrton,  was  tutor  at  YaU-.  1823-25,  and  was 
hi'cnsod  to  preach  in  1»S25.  Aftrr  studyinf? 
abroad  (IS27-M))  he  was  professor  of  (jrcck  at 
Yale  1831-^)»  and  president  of  the  college 
184^)-71.  In  1871-Sl  he  was  chairman  of  the 
American  company  of  re\iscrs  of  the  New 
Testament.  Hosidrs  edition^*  of  Greek  plays  — 
the  *Alccstis*  of  Knripides  (1833),  the  ̂ Anti- 

gone' (1835)  and  *Klectra'  (1837)  of 
Sophocles,  the  *  Prometheus'  of  Plato  (1837), 
as  well  as  the  ̂ Cieorsias'  of  Plato  (1842)  --his 
works  include  an  introduction  to  the  Study 

of  International  Law'  (1S()0;  Sih  ed.  1879); 
^Essays  on  Divorce  and  Divorce  Legislation' 
( 1869)  ;  *  Political  Science ;  or  the  State 
Theoretically  and  Practically  Considered* 
(1877);  ̂ Religion  of  the  Past  and  of  the 
Future'  (1871);  ̂ Communism  and  Socialism' 
(1880);  *  Helpful  Thoughts  for  Young  Men* 
(1882).  He  also  edited  Lieber's  *  Civil  Liberty 
and  Self-Government'  (18/1),  and  his 
*  Manual  of  Pohiical  Lthics'  (1871).  He  was 
one  of  the  founders  of  the  New  Ltujlandcr, 
to  which  he  often  contributed,  one  of  the  re- 

gents of  the  Smithsonian  Institution,  and  at 
one  period  president  of  the  American  Oriental 
Association.  Woolsey  Hall  of  Yale  University 
was  named  in  his  memory. 

WOOLSEY,  Theodore  Salisbury,  Ameri- 
can professor  of  international  law,  sun  ui  T.  D. 

Woolsey  (qv.)  :  b.  New  Haven,  Conn.,  Z2  Oct. 
1852.  He  was  graduated  from  Yale  in  1872, 
became  instructor  in  international  law  at  Yale 
in  1877,  and  since  1878  has  t>cen  full  professor 

there.  He  has  published  *  America's  Foreign 
Policy.'  and  edited  Pomeroy's  *  International 
1-aw'  (1880)  ;  and  the  6th  edition  of  Woolsey's 
'International  Law'  (1891).  He  was  also 
associate  editor  of  Johnson's  'Universal  Cyclo- 

pedia' (1892-95);  and  editor  of  the  American 
Journal  of  International  Law.  He  received 
the  degree  of  LL.D.  from  Brown  Univer^itv  in 
1903. 

WOOLSON,  Constance  Fenimore,  Ameri- 
can author:  b.  Claremont,  N.  IL,  5  March 

1848;  d.  X'enice,  Italy,  24  Jan.  18'M.  Lducaled 
in  Cleveland,  C)hio,  and  New  York,  she  ic- 
sided  in  Ohio,  then  in  Florida  and  other  South- 

ern States,  and  hnallv  abroad,  chiefly  in  Italy. 
Her  tirst  story  published  in  a  secular  magazine 
—  contributions  to  Episcopalian  periodicals  had 
preceded  it-  was  *The  Happy  Vail  y'  in 
Harf'cr's  Monilily  (1870).  In  this  much  of  her subsequent  \\c»ik  appeared.  Many  poems  were 
printed  from  time  to  time,  but  these  were  mvcr 
collected.  Ili-r  reimtatii  n  was  ba>cd  on  >\oik.s 
of  fiction,  the  volumes  being  ̂ The  Old  Stone 
House'  (1873);  'C"a>:le  Nowhere:  Lake 
Country  Sketches'  (1875);  'Rodman  the 
Keeper'  (18H)>;  'Anne'  (1882);  *For  the 
Major'  (1883);  *EaM  Angels'  (1886);  *Jupiter 
Lights'  (1889);  'Horace  Chase'  (1894),  and 
*Thc  Front  Yard,  and  Other  Italian  Stories* 
(1895).  Their  liackground  is  generally  Ameri- 

can, preferably  the  Lake  region  or  the  South; 

and  when  it  >Iiii'is  to  Kurope  is  less  skill ully 
tieated.  They  were  highly  praised  b^  Stedman 
and  other  critics  for  equal  freedom  in  present- 

ing diverse  types  and  conformity  to  high 
Iitcrar>*  standards. 

WOOLSTON.  wul'ston.  Thomas,  Eng- lish deist:   b.   Northampton,   \M)\   d.   London. 

21  Jan.  1731.  He  was  educated  at  Sidney  Sus- 
sex College,  (  ambiidge.  I>ecame  a  Fellow,  and 

took  orders  in  the  Knglish  Church.  He  made 
a  careful  study  of  Origen,  and  in  1703  pub- 

lished the  'Old  Apolog>'  for  the  Truth  of  the 
Christian  Religion  against  the  Jews  and  Gen- 

tiles Revived.'  He  maintained  in  this  work 
that  Moses  was  an  allegorical  personaf^e,  and 
his  history  typical  of  that  of  Oirist.  In  1721 
he  published  'The  Miulcrator  be; ween  an  ]n6- 
dcl  and  an  ApO'^tate.'  dialogues  tending  to 
show  that  the  Gospel  miracles  by  themselves 
could  not  prove  Christ  to  tte  the  Messiah. 
This  work  occasioned  great  scandal,  and  it  wa^ 

only  through  the  inter\ention  of  W'histon  that the  author  escaped  a  prosecution.  In  1731  hit 
college  deprived  him  of  his  fellowship.  The 
views  set  forth  in  his  last  work  Woolston  de- 

veloped more  fully  in  <Thc  Moderator  Ijctween 
an  Infidel  and  an  Apostate'  (1725).  Hi« 
famous  series  of  six  'Discourses  on  the 
Miracles  of  Christ*  appeared  1727-29,  with 
two  ̂ Defences'  in  1729  and  1730  He  was  in- 

dicted for  blaspliemy  in  consequence  of  the 
publication  of  this  work  and  was  imprisoned  28 
Kov.  1729.  His  collected  works  with  *Life* 
appeared  in  five  volumes  (1833).  See  Deism. 

and  consult  Cairns,  J.,  'Unbelief  in  the 
Eighteenth  Century*  (1880).  and  Sax-ons.  'Lo 
Deistes  anglais'   (1882). 
WOOLWICH,  wuHch.  England,  a  monid- 

pal  and  parliamentary  borough  of  London,  in 
Kent,  eight  miles  below  London  Bridge.    Area, 
8,277    acres.      It    has    many    ancient,    together 
with  a  number  of  hand<ome  modem   hoasei, 
an  old  church  (restored  1S94).  other  places  of 
worship,  a  town  hall  and  several  charitahic  en- 
douTnents.     It  owes  its  importance  to  the  royal 
arsenal,  which  occupies  an  area  of  above  150 
acres,   and  is   one  of  the  most   complete  auid 
magnificent  establishments  of  the  kind  in  the 
world,    with    extensive    forges,    foundries  and 
workshops  of  various  kinds  in  which  the  new- 

est types  of  machinery  are  employed  for  ik 
manufacture  of  immense  quantities  of  warlihi 
stores  which  are  kept  in  smtable  magaztncs  and 
storehouses.      Woolwich    Dock^-ard*    for   cca- 
turies    the    most    important    in    the    kingdom. 
having  become  unsuitable  for  modern  roquirt- 
ments,  was  made  over  to  the  War  Office  in 
1872.    In  the  Rotunda  there  is  a  fine  hisioiiol 
collection    of   arms   and   other   interesiiiic  ob> 
jccts.     A  large  garrison  is  stationed  at  Wofll- 
wich.  which   is   the  headquarters  of  the  royil 
artillery;    and    there   are    various    barracks,  i 
military   and    a    naval   hospital,   etc     On  tk 
edge  of  Woolwich  Common,  a  fine  laqcc  open 
area,  are  the  handsome  buildings  of  the  Riqrsl 
Military    Academy    (see    MiLrrAiY   ScRoou): 
and   the    Ro\-al    Ordnance  College   is  also  tf 
Woolwich.     At   North  Woolwich,  on  the  of- 
posiie  side  of  the  river,  to  which  runs  a  fne 

steam    ferr>'.  many  houses  and  extensive  bt' 
torics.  especially  of  telegraph  cables,  bave  le- 
cently   sprung  up.     The  borough  reCntM  oac 
member  to  Parliament.     Pop.  121,376l    Goanh 
Larking.     ̂ The     Domesdav     Book    of    Kcai* 
(iS69);     Vincent.     ̂ Records     of     Woohrick' 
(189C)). 
WOOLWORTH.    Pnmk    W^    Amcricts 

merchant!   b.   Rodman.   N.  Y..   13  April  I8S2: 
d.  Glen  Cove,  L.  I.,  9  April  1919.    He  rtccind 
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lie  and  commercial  school  education,  and 
9  established  a  %ve  cent  store**  a-t  Utica, 
removing  the  business  to  Lancaster,  Pa., 

in  that  year.  Out  of  the  business  grew 
ut  chain  of  about  1,0()0  *'five  and  ten  cent 
**  in  the  United  States  and  Canada,  and 
75  in  England.  The  business  was 

zed  under  the  firm  name  of  Frank  W. 
vorth  and  Company,  of  which  Wool  worth 
-esident.  He  amassed  a  great  fortune,  and 
I  director  in  various  banks  and  trust 
nies.  He  also  built  in  New  York  the 

s  tower  <^skyscraper»  known  as  the  Wool- 
. Building,  57  stories  high  and  of  beautiful 

OONSOCKET,  woon-sok'et,  R.  I.,. city jvidence  County,  on  the  Blackstone  River, 
n  the  New  York,  New  Haven  and  Hart- 
(two  branches)  Railroad,  about  15  miles 
vest  of  Providence  and  37  miles  south- 
)f  Boston.  It  has  electric  Hues  extending 
the  near-by  towns.  The  river  here  is 

id  by  a  bridge  which  cost  originally 
OO.  It  has  three  parks  and  the  county 
rounds.  It  is  a  well-known  manufactur- 
ty.  The  chief  manufactures  are  cotton 
,  foundry  and  machine-shop  products, 
*d  goods  and  hosiery  and  knit  goods, 
r  boots  and  shoes  and  wringing  machines, 
manufactures  are  carved  and  turned 

wagons,  carriages,  woolen  goods,  ma- 
y  and  furniture.  The  educational 
itions  are  a  high  school,  established 
557;  Sacred  Heart  College  (Roman 

lie)  for  young  men;  Saint  Ann's  Acad- 
( Roman  Catholic)  for  girls  and 
women,  public  and  parish  schools,  the 

s  Institute  Library  containing  about  16,000 
iCS.  There  are  several  banks  and  trust 
inies.  The  city  owns  and  operates  tlie 
works.  Woonsocket  is  a  consolidation  of 
il  factory  villages.  The  first  village 
Woonsocket  is  not  included  in  the  Hmits 
e  present  city.  The  city  was  set  off  in 
From  the  town  of  Cumberland;  in  1871  a 
>f  Smithfield  was  annexed,  and  13  June 
the  city  was  incorporated.  Pop.  40,075. 
lit  Richardson,  *  History  of  Woonsocket* 
in socket   1876) . 

OORARI,  or  WOORARA.  See  Curari. 

OOSTER,  wiis'ter,  David,  American 
utionary  general :  b.  Stratford,  Conn^  2 
1  1710;  d.  Danbury,  Conn.,  2  May  1/77. 
as  graduated  at  Yale  College  in  1738,  and 
59,  when  the  war  broke  out  between  Eng- 
ind  Spain,  entered  the  provincial  army  as 
lant,  and  was  subsequently  made  captain 
vessel  built  and  equipped  by  the  colony 
efense  of  its  coasts.  In  1745  he  partic- 
I  in  the  expedition  against  Louisburg, 
rent  in  command  of  a  cartel  ship  to  Eng- 
where  he  was  made  a  captain  in  the 
ir  service  under  Sir  William  Pepperell. 
e  French  War  which  ended  in  1763  he 
ommissioned  by  the  governor  of  Connecti- 
5  colonel,  and  subse(|uently  as  brigadier- 
al,  and  served  during  the  whole  war.    In 
1775  he  was  one  of  the  members  of  the 
bly  of  Connecticut  who  concerted  the 
:or  the  seizure  of  Ticonderoga ;  and  when 
mtinental  army  was  organized  he  was  ap- 
;d    one    of    the    eight    brigadier-generals. 

He  was  engaged  in  the  expedition  into  Canada, 
where  after  the  death  of  General  Montgomery 
he  for  a  time  held  the  chief  command.  He 
resigned  and  returned  to  Connecticut,  and  was 
major-general  of  the  militia  when  Tryon  in- 

vaded that  province  for  the  purpose  of  destroy- 
ing the  military  stores  at  Danbury.  He  at- 

tacked Tr>'on's  rear  guard  27  April  1777,  and 
while  rallying  his  men  was  mortally  wounded. 
On  17  June  Congress  voted  that  a  monument 
should  be  erected  to  his  memory,  but  no  steps 
were  taken  to  have  the  resolution  carried  into 

eflPect,  and  his  neglected  grave  was  not  identi- 
fied until  1854,  on  27  April  of  which  year  the 

cornerstone  of  a  monument  to  his  memory  was 
laid,  by  act  of  the  legislature  of  Connecticut. 
The  town  of  Wooster,  Ohio,  was  named  in  his 
honor. 

WOOSTER,  Ohio,  city  and  county-seat  of 
Wa>'nc  County,  on  the  Killbuck  Creek,  and  on 
the  Pennsylvania  and  the  Baltimore  and  Ohio 
railroads,  about  50  miles  southwest  of  Cleve- 

land. It  is  in  an  agricultural  and  stock-raising 
region.  It  has  manufactories  of  flour,  furni- 

ture, doors,  sash  and  blinds,  boilers,  engines, 
aluminum  ware,  pumps,  brushes,  farm  imple- 

ments, pianos,  glass,  mill-gearing,  and  brick. 
There  are  banks  having  a  combined  capital  of 
over  $200,000.  The  educational  institutions  are 
Wooster  University,  the  Ohio  Agricultural  Ex- 

periment Station,  a  high  school,  public  ele- 
mentary schools,  and  libraries.  Pop.  about 

6,136. 
WOOSTER,  College  of,  located  at  Woo- 

ster, Ohio,  was  founded  under  the  auspices  of 
the  Presbyterian  Church,  chartered  in  1866  and 
first  opened  in  1870.  In  1899  the  charter  was 
revised  and  the  power  of  electing  the  members 
of  the  board  of  trustees  delegated  to  the 
Presbyterian  Synod  of  Ohio.  Previously  the 
board  was  self-perpetuating.  In  1914  the  name 
of  the  institution  was  changed  from  "The  Uni- 

versity of  Wooster*^  to  ®The  College  of  Woo- 
ster.*^ It  is  a  coeducational  non-sectarian  insti- 

tution. 

The  organization  of  the  college  now  con- 

sists of  the  collegiate  department,  the  "Bible  and 
missionary  training  school  and  the  conser\'atory 
of  music.  The  college  offers  two  baccalaureate 
degrees,  bachelor  of  arts  and  bachelor  of 
science.  It  has  always  stood  for  a  high 
grade  of  scholarship,  being[  a  member  of 
the  North  Central  Association  of  Colleges. 
On  a  beautiful  campus  of  100  acres  on  a  hilltop 
overlooking  the  city  of  Wooster  arc  the  12 
modern  and  fully  equipped  college  buildings. 
The  prevailing  style  of  architecture  is  me 
English  Collegiate-Gothic.  Splendid  athletic 
facilities  are  furnished  by  the  large  gymnasium 
and  a  14-acre  stadium  given  to  the  college  by 
the  late  L.  H.  Severance  of  New  York.  A 

unit  of  the  Students*  Army  Training  Corps  was established  in  1918.  The  faculty  consists  of  41 
members.  The  college  has  over  2,000  alumni, 
and  represents  an  investment  in  buildings  and 
endowment  of  over  $2,000,000.  Its  aim  is  to 
provide  a  lil)eral  and  thorough  education  em- 

bracing physical,  mental  and  moral  development. 

WORCESTER,  Dean  Conant,  American 
educator:  b.  Thetford,  Vt.,  1  Oct.  1866.  He 
was  graduated  at  the  University  of  Michigan 
in    1889,    having    previously    accompanied    the 
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Sinn  sriciitific  cxpoditinn  to  the  Philippine 
Island^  in  l887-^>.  Hr  was  instructor  in  ani- 

mal morpholf)^*  at  tht-  University  of  Mirhi^'an 
18*AW>f),  ])cconiin^'  as'^istant  professor  in  the 
last-named  year.  In  lK*)(>-92  he  a^ain  traveled 
in  the  Philippines,  with  F.^  S.  Bourns,  in  a  tour 
known  as  Mhe  Menace  Scientific  Kxpedition,^ 
and  in  January  \i^^)  was  api>ointed  one  of  the 
United  States  commissioners  to  the  islands  to 
investigate  and  ntKiri  on  conditions  there.  He 
was  the  only  menilier  of  this  commis^tion  to  be 
appointed  on  the  second  or  Taft  commission, 
which  returned  to  the  Philippines  in  PXX),  and 
esial)li>hi'd  civil  government  there.  He  was 
Secretary  of  the  Interior  of  the  Philippines 
(PX>1-13).  He  has  published  *  Prrlimmar>' 
N*iites  on  Hirds  and  Mammals  collected  by  the Nfena^e  Srieniific  Mxpe<liii<>n  to  the  Philippine 

Island'i'  (lSt>4):  H'ontrilmtions  tu  Philippine 
Ornitholop>>  (1898);  <The  Philii)iiine  Islands 
and  their  People*  (18<>S)  ;  *The  Philippines, 
Past  and  Present*  (1014);  and  numerous 
articles  on  the  'Wild  Tribes  of  the  islands,* 
which  were  under  his  executive  control  for  12 
vears. 

WORCESTER.  Edward  Somerset.  2d 
M.VRyiris  OF,  English  inventor:  b.  Raglan  Castle, 
Monmouthshire,  1601 ;  d.  J  April  1()67.  He 
uiL;age<l  in  the  service  of  Charles  I  during  the 

C"i\il  War.  and  was  employed  by  the  king  to act  for  him  in  Ireland;  l>nt  when  his  errand 
v. as  disciivered  he  was  triaied  with  duplicity 

by  CharlcN,  and  retired  to  b'rance  in  \MH.  Re- turning to  Kngland  in  1(>32  he  was  impri.soned 
in  the  Tower  l()52-!v4,  and  his  estates  were 
seized,  Imt  after  the  Restoration  he  recovered 
moM  of  these.  He  afterward  spent  his  time  in 
retirement,  and  in  (he  cultivation  of  natural 
philosophy  and  mechanics,  in  MM  he  pub- 

lished a  book  cniiiled  *(.  entury  of  the  Names 
and  Scantlings  of  Inventions  as  I  can  call  to 
mind  to  have  been  Tri<<l  and  Perfected,*  in 
which  he  first  gave  a  description  of  the  u^^es 
andelTects  of  an  engine  for  "driving  up  water 
by  tire*;  and  afterward  published  a  small  pam- 

phlet, called  '.Xn  I'.xact  an«l  True  Ortinition 
of  ihe  most  StupendouN  Water-commanding 
Kngine,  invented  l»y  the  Manjness  of  Worces- 

ter.' In  neither  of  these  does  he  give  any 
statement  of  the  mode  ai  const ruciing  his  en- 
gnie;  but,  from  his  description  and  account  of 
its  e fleets,  it  may  be  inferred  that  its  action  de- 

pended on  the  condensation  as  well  as  the 
elastic  force  of  the  steam.  (See  SrKA.M-KN«;!NF.). 

I'onsult  Dirck^.  Henry.  "Life,  Times,  ami  Scien- 
tific Lal>ors  of  the  Second  Mar(|uis  of  Wor- 

cester,* London  (1S()5);  Dirck.s.  'Worcester- 
iana*    (1S()5). 
WORCESTER,  Edwin  Dean,  American 

railway  otVicial :  b.  .\lbany.  \.  Y.,  Vf  No\.  1828; 

d.  N'lw  York,  IJ  June  PKM.  lie  studied  law, 
and  followed  variiui^  pursuits,  but  entered  rail- 
lo.iding  in  1S53,  when  he  became  a  member  t»f 
the  acidunting  ib  partnieiii  of  the  New  York 
i  entra]  Railway.  He  laifl  out.  opined  and 
managed  ihe  Uniks  of  thi^  coinpanv  when  there 
Win  n<»  piei'(deMt>  in  the  United  Slates  ft»r  the 
or^ani/aiiiin  of  large  railways,  and  the  pres- 

ent acconii'.ink;  sysu-m  of  railways  in  this 
country  i-  largely  ibe  de\elopment  of  his  work. 
Snb^ef|Uen!l>  In-  bi  i  ami-  succe^sixely  treasurer 
and  secre;ar>  ot  the  comi)any ;  in  1S73  ̂ ecre- 
taf\     and    trea«'Uier    of    the    Lake    Shore    and 

Michigan  Southern;  in  IWU  its  vice-president: 
and  in  1878  secretary  of  the  Michigan  Centnl. 
in  1K83  its  vice-president.  From  18K3  he  m-ai 
also  secretary,  or  treasurer,  or  both,  in  15  ocher 
companies. 

WORCESTER,  Elwood.  American  Prot- 
estant Episcopal  clerg\man  and  author:  b 

Massillon.  Ohio,  16  May  1863.  He  was  gradu- 
ated at  Columbia  University  in  1886  and  re- 

ceived the  degree  of  Ph.D.  at  the  University  of 
Leipzig  in  1W>.  He  was  professor  oi  pliilo9- 

ophy  and  psychology'  at  Lehigh  L'ni\er«ity  in 18'^V%.  also  serving  as  chaplain;  m*ai  acting 
rector  at  Saint  John's,  Dresden.  Germany,  in 
18<M-95;  rector  of  Saint  Stephen's.  Philadel- 

phia, in  I8*>6-1Q04.  and  has  since  had  charicf 

of  FLnimamiel  C'hurch,  Boston.  He  originated the  Kmmanuel  Movement,  which  ki^^s  moral 
treatment  for  nervous  and.  rarely,  for  organic 
disorders,  with  the  aid  of  medical  praciitioncrs 
in  such  cases  as  re<iuire  medical  assi^tancr. 
His  works  include  ̂ ReUgious  Opinions  uf  juhn 
Locke'  (1889);  <The  Book  of  Genesis  in  the 
Light  of  Modern  Knowledge'  (1901);  'Reli- 

gion and  Medicine*  (1907) ;  <The  Li\-inK 
Word'  (P>OK);  'The  Christian  Religion  as  a 
Healing  Power'  (1909);  'Religion  and  Life' 
(P>14);   <The  Issues  ot  Life'    (1915).  etc. 

WORCESTER,  Joseph  Emerson.  .Ameri- 
can lexicographer  and  philologist ;  b.  Bedford. 

\.  IL,  3»  Aug.  17W;  d.  Cambridge.  Mass..  27 
Oct.  1865.  He  was  graduated  fn»m  Yale  in 
1811,  and  from  1819  resided  in  Camhridet. 
Mass.,  litisily  preparing  and  publishing  lioou. 
Among  his  earlier  works,  compiled  with  much 
accuracy  and  excellent  considerations,  m-err 
'A  (ieographical  dictionary*  (1817).  of  which 
an  enlarged  edition  appeared  in  1823;  a  'Gaz- 

etteer of  the  I'nited  States*  (1818)  ;  and  •Out- 
lines of  Scripture  (ieo^raphy*  (1828).  His  fint 

etYort  in  Knglish  lexicography  was  an  editiec 

of  *  Johnson's  Knglish  Dictionary,  as  Improved 
by  Todd  and  Abridged  by  (Thalmers,  with 
Ualker's  Pronouncing  Dictionar>'  Combined' 
(1KJ8).  In  ]8J<)  he  prepared  an  abridgmcfit 
of  \\el)sier's  ^'Xmerican  I)ictionar>'* ;  and  in 
1830  published  his  'Comprehensive  Pronomic- 
ing  and  Kxp1anator>'  Dictionary.*  After  col' 
letting  philological  works  in  Europe  in  1830^1. 
he  edited  the  *  American  Almanac'  in  IftSI^. 
and  in  184<)  published  the  *  Universal  and  Criiicil 
Dictionary  of  the  Knglish  Language.*  Hu 
chief  work,  V\  l>ictioiiary  of  the  EngliJi  Lw- 
guage.*  a()peared  in  1860.  being  the  first  work 
of  the  sort  to  employ  illustrations.  For  thi» 
many  collalH»rator>  were  employed,  particuladjr 
for  the  detinition  of  technical  terms. 

WORCESTER.  Noah,  American  ifacob- 
gian:  b.  Hollis.  .N.  H..  25  Nov.  1758;  d 
Mrighton.  Mass..  31  Oct.  1837.  He  was  a  iicr 
ill  tile  i  ontinental  army  in  1773.  and  entered 
the  service  ak^ain  for  a  !»hort  time  as  fife-ouior 
in  1777.  In  17S()  he  was  licensed  to  preach  1? 
a  Congregational  association,  and  in  1787  or- 

dained pastor  of  the  church  in  Thumioo,  N.  IL. 
where  be  bad  held  local  oAices  and  been  ekctcd 
representative  to  the  General  Court.  In  180? 
he  was  employed  a^  the  first  missionary  of  the 
New  Hampshire  Missionary  Society,  and  ■ 

that  capacity  tra\'eled  and  preached  wide^  ii the  northern  portion  of  the  State.  In  1810  k 

removed  t<i  Salisbury*  and  toc4c  dargc  of  th> 
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.'gation,  and  in  1813  settled  at  Brighton, 
His  work  on  the  doctrine  of  the  Trinity, 

d  ̂  Bible  News  of  the  Father,  Son,  and 
Ghost ^  (1810),  soon  became  the  subject 
vere  criticism,  the  Hopkinton  asso- 
i,  of  which  he  was  a  member,  passing  a 
I  sentence  of  condemnation  against  the 
From  1813  to  1818  he  edited  The  Chris- 

Hsciple,  a  periodical  published  in  Boston, 
.  1814  published  his  tract,  *A  Solemn  Re- 
>f  the  Custom  of  War,^  once  well  known, 
anslated  into  several  languages.  Shortly 
this  the  Massachusetts  peace  society  was 
d,  and  in  1819  he  began  The  Friend 
ace,  which  continued  in  quarterly  num- 
or  10  years,  nearly  the  whole  of  it  being 
1  by  himself.  In  1829  he  published  *The 
ig  Sacrifice,  a  Display  of  Love,  not  of 
?;  in  1831,  <The  Causes  and  Evils  of 
ition  among  Christians^ ;  and  in  1833, 
rhoughts  on  Important  Subjects.  >  Among 
rther  writings  is  a  *  Respectful  Address 
;  Trinitarian  Clergy^  (1812).  Consult 
Henry,  *  Memoirs  of  Noah  Webster, 

(Boston  1844). 

DRCESTER,  Samuel  Austin,  American 
nary  and  translator:  b.  Worcester,  Mass., 
.  1798;  d.  Park  Hill,  Indian  Territory,  20 
1868.  His  father  was  a  Congregational 
er  and  also  a  printer.  His  parents  moved 
•mont  during  his  childhood.  He  was  edu- 
in  the  University  of  Vermont  (of  which 
cle,  Rev.  Samuel  Austin,  was  president), 
he  was  graduated  in  1819.  He  was 

ited  from  Andover  Theological  Seminary 
3  and  in  1825  was  ordained  to  the  min- 
.nd  shortly  afterward  entered  the  service 
American  Board  of  Commissioners  for 

ji  Missions,  being  assigned  to  duty  at 
;rd  Mission  in  East  Tennessee.  In  1827 
5  transferred  to  New  Echota,  Ga.,  which 
he  Cherokee  capital.  He  aided  in  the 
shment  of  the  Cherokee  Phoenix,  which 
le  first  paper  to  be  printed  in  the  Chero- 
nguage  and  alpha!)et.  In  March  1829  he 
Tested  by  the  Georgia  authorities  because 
refusal  to  take  a  special  oath  of  allegi- 
o  that  State  —  an  obligation  which  had 
devised  and  prescribed  for  the  avowed 
;e  of  discouraging  missionary  work  among 
idians.  He  was  released  but  was  re- 
;d,  tried,  convicted  and  sentenced  to  the 
penitentiary  for  the  term  of  four  years, 
n  the  garb  of  a  felon,  he  was  confined 
d  labor  until  January  1833,  though  the 
ne  Court  of  the  United  States  had  de- 
ncarly  a  year  before  that  his  imprison- 
ivas  illegal.  He  then  returned  to  Brain- 
here  he  was  beyond  the  jurisdiction  of 
a.    In  1835  he  moved  to  the  Indian  Ter- 
whither  the  Western  Cherokees  had  re- 
from  Arkansas  in  1829.  After  visiting 

wight  Mission  he  tarried  for  a  season 
ion  Mission,  where  he  set  up  the  first 
ig  establishment  in  the  Indian  Territory, 
cember  1836  he  settled  at  Park  Hill,  five 
south  of  the  present  town  of  Tahlequah, 
his  mission  was  established  and  whore  he 
d  during  the  remainder  of  his  life.  In 
m  to  his  work  as  a  preacher  and  teacher 
/orcester  devoted  himself  to  the  task  of 
.ting  various  works  into  the  Cherokee 
ge,    to    be   printed   and   published   at   his 

Park  Hill  Mission.  The  mission  press  also 
printed  many  books  and  pamphlets  for  the 
missionaries  laboring  among  the  Creek,  Semi- 

nole, Choctaw  and  Chickasaw  nations.  His 
own  translations  included  large  portions  of  the 
Bible,  tracts,  hymn-books,  school  books  and  the 
Clierokee  Almanac,  printed  in  EngUsh  and 
Cherokee,  with  astronomical  calculations  for  the 
meridian  of  Fort  Gibson.  In  translating  the 
Bible  he  rendered  the  text  from  the  original 
Hebrew  directly  into  Cherokee  without  the 
medium  of  either  the  Greek,  Latin  or  English 
versions.  Prior  to  his  removal  to  the  West  he 
had  laboriously  prepared  manuscripts  for  a 
grammar  and  a  dictionary  of  the  Cherokee 
language,  both  of  which  were  unfortunately  lost 
when  the  steamboat  transporting  his  personal 
effects  was  sunk  while  ascending  the  Arkansas 
River.  He  was  greatly  revered  among  the 
Cherokees  by  whom  he  was  known  as  <*The 
Messenger.*  Consult  Mooney,  James,  ̂   Myths 
of  the  Cherokee^  (in  19th  Annual  Report  of  the 
Bureau  of  American  Ethnology) ;  Lumpkin, 
Wilson,  <  Removal  of  the  Cherokee  Indians  from 
Georgia^ ;  Benson,  Henry  C,  ̂ Life  Among  the 
C^hoctaws* ;  and  Drake,  Samuel  G.,  ̂ The  Abo- 

riginal Races  of  North  America.^ 
WORCESTER,  England,  (1)  a  city,  the 

capital  of  Worcestershire,  situated  in  a  beauti- 
ful vale  on  the  eastern  bank  of  the  Severn,  120 

miles  west-northwest  of  London.  The  cathedral 
is  a  noble  specimen  of  Cjothic  simplicity.  It  was 
first  erected  by  Ethelred,  king  of  Mercia.  in  680, 
and  a  later  edifice  was  burned  down  and  rebuilt 
in  the  beginning  of  the  13th  century.  It  was 
restored  in  1857-74.  It  is  394  feet  long,  78  feet 
wide  and  68  feet  high,  and  the  tower,  which 
rises  from  the  intersection  of  the  nave  and 
aisles  to  the  altitude  of  170  feet,  is  ornamented 
at  the  corners  by  lofty  pinnacles.  It  contains 
man^  handsome  monuments  and  sculptures,  in- 

cluding the  tombs  of  Kin^  John,  of  Bishop 
Gauden  and  of  Arthur,  Pnnce  of  Wales  and 
son  of  Henry  VII.  There  are  about  20  other 
handsome  places  of  worship,  such  as  Holy 

Trinity,  Saint  Nicholas,  Saint  Andrew's,  Saint 
Helen's  etc.  Among  other  buildings  are  the 
shire-hall,  guildhall,  Victoria  Institute  (library, 
museum,  etc),  corn-exchange,  the  hop  and  fruit 
market,  museum  of  natural  history,  two  gram- 

mar-schools, several  charitable  institutions,  etc. 
Worcester  is  the  chief  seat  of  the  English 
leather  glove  trade,  has  celebrated  porcelain- 
works,  *^  Worcester  sauce*  works,  vinegar- 
works,  chemical  and  manure  works,  foundries, 

railway  si|^al  works,  locomotive  works,  horse- 
hair weavmg,  agricultural  implements,  carriage 

factories  and  other  works.  Its  trade  in  hops 

is  extensive.  There  are  municipal  electric  hat- 
ing works  and  a  service  of  electric  trams.  The 

most  remarkable  event  here  was  the  victory 
of  the  English  army,  under  Cromwell,  over  the 
Scotch  in  the  cause  of  Charles  II,  in  1651. 
There  are  traces  of  Roman  occupation,  but  its 
history  dates  from  the  establishment  of  the 
Episcopal  see  in  the  7th  century.  The  first 
charter  was  obtained  from  Philip  and  Mary  in 
1554;  James  I  granted  another  m  1622  and  its 
government  was  again  altered  by  the  Munic- 

ipal Reform  Act  of  1835.  Pop.  about  50,000. 
(2)  An  inland  county  bounded  on  the  north  by 
Shrop  and  Stafford,  on  the  west  by  Hereford, 
on  the  south  by  Gloucester  and  on  the  east  by 
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\\ur\^ick;  with  some  separated  portions,  cn- 
cl< •>«'(!  I'V  ihi-  cuiiiiiic'>  <tt  GIoucrstiT  and  War- 
uick.  Till  ana  i?»  751  Miuarc  niili-s.  The 

siirt'acc.  ̂ ciiiTaiiy  Irvel  or  Kt-nily  unchilatiiiKT. ha^  M>inc  (-xii-iiNi\c  and  iK-antiiui  vales,  the 
principal  of  which,  thai  of  ihr  Sevrrn.  is  30 
nulls  long  and  one  <|nani-r  in  a  mile  hroad.  On 
the  soiithuesi  are  the  line  Malvi'm  Hills,  the 
loftiest  of  whirh  i-  1.44-*  ft-rt  aln»ve  set-level. 
The  soil,  conii'ostd  chirlly  itf  clay  and  luam,  is 
of  urtat  frrtiliiy.  The  principal  crops  are 
wheat,  liarley,  oats,  beans,  peas,  turnips  and 
hi'pN.  Thr  orchards  an-  ctlehraictl  for  their 
apples  and  cider.  The  vales  consist  of  meadows 
and  rich  pastures.  Tlur  shrep  are  of  the 
Leicester  lintd.  (  oal  is  found  in  the  north 
and  iiorihwrsi ;  the  hrine  springs  at  Droitwich 
and  Stoke  Trinr  supply  imnunse  (|uaniities  of 
salt;  iron  is  f<iund  with  the  coal,  and  the  manu- 

facture t.f  iron  and  sieil.  and  tif  hardware,  is 
cxten««ive;  carptts  ancl  rui^.s  are  made  at  Kid- 

derminster; and  ])orcrlain.  gloves  and  other 
articles  at  \V(*rcestrr.  Top.  4Z7SM.  Consult 

lirassington,  'Historic  Worcestershire*  (liir- 
mingham   l^'O-*^.-). 

WORCESTER,  Mass.,  city  and  countv-scat of  Worcester  County,  on  the  nlackstone  River, 
and  on  the  New  York,  New  Haven  and  Hart- 

ford, the  Boston  and  Maine  and  the  New  York 
Central  railnjads,  44  miles  west  of  iSoston  and 
43  milts  northwest  of  Providence  Electric 
rail w  ay ^  extend  to  all  the  nearby  towns  and  to 
lioston.  The  city  was  heguii  in  a  valley,  but  it 
iKiw  occupies  a  tunnlier  of  the  surrounding 
h.lls;  the  elevation  ahnve  sea-level  ib  4i>l  feet; 
area,  JS.41  square  mihs. 

Industries. —  Worcester  is  noted  for  the 
nunilter  and  variety  of  its  manufacturing  es- 

tablishments. According  to  the  State  census  the 

city's  manufactured  pr<nlucis  in  1^13  were value<l  at  nearlv  $10().IKIU,IKX),  while  the  figure 
for  I'M/  reached  nearly  $1^3,000.000.  Among 
the  nimierous  factories  are  those  producing 
steel,  wire,  machine-toi.ls.  grinding  wheels,  car- 

pets, leather  goods,  steam  and  electric  cars, 
lirearms,  textile  machinery.  autom(»bile  parts, 
musical  instruments,  chains,  etc.  About  6,50i) 
nun  are  inipl<»\cd  in  the  building  trade.  There 
are  approximately  3,3 K)  mercantile  establish- 

ment^ emplM\ing  about  J3,000  people.  The 
Hading  population  ni  the  suburbs  is  estimated 
at  aJNiut  43(MHX>.  Owing  to  its  large.  uiMo-date 
niachinery  (.<|uipment.  \\oicesler  became  one  of 
the  nii'^t  im]>oriant  war  material  producing 
cities  in  the  country. 

Buildings  and  Municip^al  Improvements. — 
The  p:inci])al  fHiiilic  binbhngs  are  the  Federal 
bnildini:,  coiirtboiise,  city  hall  ($(>S0.000). 

Slate  armory.  Mechanics  Mall,  the  Young  Men's 
i'briotian  Association,  tiie  Young  Women's 
<  hiistian  Association,  buildings  of  the  women's cIn->H  and  of  several  fraternal  organizations. 
il;i  Sta'e  Mninal  Assurance  Company,  Masonic 
tiinph.  line  of  t!ie  tine'-t  in  New  Kngland, 
se\iral  charitable  institutiuns.  the  rcligi(»us  and 
ednrational  iiistituiioiis  and  the  union  station. 
Then  are  IT  public  parks,  having  a  combined 
area  of  l,tj'»l  .s.^  .ic:e.>;  Lake  Park  has  110  acres 
and  Kbn  Paik  N>  aiie^.  lMa\  grounds  occupy 
74  acres.  The  '«>sieni  <»f  waterworks  cost 
$7.15U,IKX»  rile  sewer  s^stem  c«»vers  abo\it  2M) 
miles  an<l  i*'  -t  $.-.*'r7.U'''.  Together  with  the 
sewerage   pmnping    and   puritication    works   the 

total  cost  is  over  $7,000,000.  The  city  is 
(hvided  into  10  wards,  which  diverge  from  iti 
centre  like  the  spokes  of  a  wheel.  The  pnn- 
cipal  business  streets  run  north  and  loaih 
There  are  221  miles  uf  public  streets,  IJ 
theatres  and  33  hotels. 

Churches,  Chariuble  and  Bdncatioiial  la- 
stitutions."  There  are  over  KX)  church  orur.- 
izations  with  property  valued  at  $J.U0O.UUU.  Tbc 
denominations  rank.  accor<ling  to  the  number 
of  their  buildings,  as  f('llows:  Congrcgational- 
ist,  Hapti:>t,  Methodist  Episcopal.  Kuman  Catho- 

lic, Trotestant  Episcopal.  Unitarian  and  other* 
one  or  two  each.  The  hospitals  are  the  Wash- 

burn Memorial  Hospital,  for  women  and  chil- 
dren, the  City  Hospital,  Homoeopathic  HospitaL 

and  Saint  \  incent's  Hospital.  Other  Institutiooi 
are  the  State  Insane  Asylumt  the  State  Odd 

Fellows'  Home,  Saint  Ann's  Orphan  Asylum. 
Saint  Vincent's  Home  for  the  Aged,  Saiat 
Francis'  Home  for  the  Aged,  Our  l^idy  o\ 
Mercy  Orphanage,  a  home  for  the  f  riendltti,  and 
a  mjnd)er  of  private  hospitals.  The  cducaiiooal 
institutions  are  Clark  Lniversity,  a  po^t-nrad- 
uate  scliuol  for  original  research,  <»pen«i  m 
1S«^>,  Clark  Ctillcge.  Worcester  rulytccbnic  In- 

stitute, College  of  the  Holy  Cross  (Ronun 
Catholic),  0()ened  in  1843,  the  Bancroft  School 

Kimball's  School  for  Ciirls,  Saint  John's  School 
(Roman  Catholic),  Worcester  Academy.  A*- 

sumptionist  College,  Becker's  Business  College. 
Hinmaii's  Business  College.  Stale  Normil 
Schofd.  Boy's  Trade  School  and  Girls'  Trade 
School,  the  evening  high  school,  74  poUk 
sch(K>l  buildings  (four  public  high  schools)  and 
10  portable  schoolhouses.  the  Free  Pubhc  Li- 

brary, two  antiquarian  societies,  historical  and 
literary  societies  and  several  school  Ubrariei 
There  are  altogether  more  than  30  libraries  «dfa 
some  6<N).0iH)  volumes;  the  Public  Library  con- 

tains 21<>.(MK)  volumes.  There  are  also  SM 
newspaper  and  magazines.  Worcester  _boast» 
one  of  the  tuiest  art  museums  in  the 
States,  with  an  endowment  of  $4,000,(100. 

Banks  and  Financea.-- In  1919  W't 
had  five  savings  }>anks  with  deposits  of  $1001- 
000.000;  two  national  banks;  two  trust  con- 
pan  ies  and  lour  co-operative  banks.  At  I  J  oh 
1917  the  city  had  a  valuation  oif  more  thaa 

$187.()U),(IOO  with  $7.0004)00  exempt.  This  vab- 
aiion  does  not  inclu<lc  $15.000j000  intaagMt 
pers( malty  taxed  directly  by  the  commonwcahk 
The  four  insurance  companies  (one  life  and 
three  tire)  have  total  assets  over  $S6l5OO10M11 
with  a  total  surplus  of  about  $5.000jOOQL  Tbr 
nnniicipal  expenchturcs  for  maintenance  vd 
operation  are  atniut  $6,500,000.  The  chief  iw 
of  expense  are  as  follows:  schools,  $UOQyO0: 
streets,  $600,000;  fire  department,  $J2Oi|D0; 
police  department,  $495,000;  charily  deparunL 
SJ.SO.UM);  public  library,  $^.000. 

Government—  The  government  is  veiled  is 
a  mayor,  wliose  term  of  ofiice  is  one  yof 
lie  is  the  chief  executive  oftcer  and  las  o- 
tensive  ptiwer  of  veto  over  the  acts  of  the  houi 
of  able  mien  and  the  common  council,  the  ii 
consisting  of  11  memliers,  one  from  c 
and  one  at  large;  and  the  latter  of  30 
three  from  each  ward.  The  two  boards  ci^ 
stiiuie  the  city  council,  who  have 

accept  or  reject  the  mayor's The  council  elects  the  heads  of  the 
History.— A   settlement   was  made 

1 0/3-74,  called  ̂ uaiisigamog  Planiftiioa&.   Ik 
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were  hostile  to  the  settlers  from  the 

1^  it  the  be^cQing  of  KIbr  Ptv%'> 
ar  bostilin  incieascd  uid  me  -whites 
id  the  settlement  Axiotber  attempt  to 
MttletueDt  wu  made  in  1684.  but  after 

i  the  Indians  forced  the  whiles  again 
ilie  second  time  the  place  was  named 

or  on  account  of  Worce&ter  in  Etigbnd 
teen  the  home  of  sotne  of  the  tettlera. 
fhe  permanent  settlement  wa«  made. 

lATorcester  was  incorporated ;  and  char- 
9  city  in  184&  Isaac  Thomas,  a  pub- 
oVed  from  Boston  to  Worcester  in  1775, 
1  ̂ ut  1800  the  town  was  among. the 
wililldiing  places  in  the  country. 

ion. —  The  city  ranks  second  in  the 
.  uopolation  which  la  made  up  of  50 
t&s.    Since  1850  it  has  grown  ra^dly. 

with  1800  the  Federal  census  rctumft 

•he  foUowing:  (1800)  2,411 ;  (182m 
,  ")  17.049;  (1870)  41.40S;  1S80) 
(U  )  SifiSS;  (1900)  118,421;  (1910) 
'WIS  Sute  census).  lfi^7;  (1919 

1         te),  200^. 
.  u.ake,  F.  E^  'Incidents  of  the  Pint 
A  Settlements  of  Worcester*   (Wor- 
1 ;  Kurd,  D.  H-  *HUtoiy  of  Wor- 
y  (ib.  1889)  ;  Lincoln  and  Hency, 

ui  Worcester'  (1837-62);  Uctcalfk 
Oastraled  Business  Guide  to  the  City  of 

er»  (ib.  1880)  :  CFlynn,  'School  His- 
Worcester*  (WW>) ;  Nutt,  'History  ol 
er    and    Its    People>     (1919);    Rke, 

r  Id  I898>  (ib.  1809). 
John  D.  Hui^es, 

«    of    KercanlUe    Bttreau,    IVorettttr 
itr  of  CommtTCe. 

BCBSTBR,  South  Africa,  a  towd'of 
loay,  60  miles  northeast  of  C^tc  Towit,. 
^  rail  through  Paarl  and  Tulbajjh. 
is  regularly  laid  out,  the  streets  bciiw 

with  trees.  It  is  well  supplied  wim 
■om  the  Hex  River.  The  Tino  is  extC»- 
illivated  in  the  neighborhood  and  brani^ 
le  arc  made  in  consideraUc  quantity- 
out  6.000. 

EtCBSTER  COLLEOB.  Oxford.  Eog- 
nginally  called  GloiKcstcr  Hall,  was 
in  1714  by  Sir  Thomas  Coolces  Of  Bcnt- 
esterafaire,  for  a  provost,  six  fellows 

lolars.     Under  me  statutes  of  1^ 
•  College  consists  of  a  provost,  9  or  10 
•md  19  scholars.    There  are  a  nunibcr 
olions,  two  of  which  are  connected  with 

terhouse  School,  and  three  with 
iuM  School.  There  are  10  livings  within 
of  the  college.  See  Oxford  UMtVEUltT 
lault    Daniel    and    Barker,    'Worcester 
(London  1900). 

RCBSTER  MUSICAL  FESTIVAL, 
lat  musical  event  held  at  Worcester, 
cottsisting  of  four  roncerfs,  including 
more  large  oratorio  or  choral  woi^ 
indcr  the  auspices  of  the  Worcester 
Uusical  Association.  The  festival  is 

growth  of  the  joint  meetingi,  of  -the 
a  the  vicimty.  and  the  first  festival  was 
a  September  1858,  The  choirs  weep 
y  organized  at  the  Worcester  C^Otuity 
Onvention  in  1863,  and  the  pccsent 

«s  adopted  in  1871.  The  lirst  entire 
was  given  in  1866.  with  Karl  Zerrahn 
tor.    Zerrahn  continued  as.  conductor 

M-  »  — J3 

until  18!>?;  G.  W.  Chadwick  was  conductor  in 

1898-1901  ;  Walter  Doodtich  occupied  ilie  laffice 
in  1902-07,  and  since  the  1908  festival  Arthur Mces  has  been  conducior.  Victor  Herbert  was 
associate  conductor  in  1889-91,  and  Franj 
Kncisei  in  1892-1908.  Tlie  musical  festival  held 
at  Worcester,  England,  is  known  as  the  Three 

Chejjrs  Festival. 
WORCESTER  POLYTECHNIC  IN- 

STITUTE, a  profes5Lonal  school  of  engineer- 
iny  and  chemistry  located  at  Worcester,  Mass. 
It  «;i6  founded  by  a  ̂ ft  of  $100,000  from  John 
Bovnton  of  Templeton;  was  chartered  in  1865, 
and  opened  to  students  in  1868.  Since  that  time 
its  resources  have  been  largely  increased  both, 
bv  private  benefactions  and  State  donations. 
Though  one  oF  the  earliest  schools  of  the  kind 
in  the  United  Stales,  it  has  in  every  way  kept 
pace  with  the  progress  in  scientific  and  technical 

education,  and  is  recoHni/cd  as  one  of  the  lead- 
ing American  lethnical  schools.  Froin  the  time 

;jf^its  organization,  laboratory  and  shop  work have  been  a  distinctive  feature  of  its  plan;  it  was 
one  of  the  first  schools  to  emphasize  the  import' 
ance  of  laboratory  methods  and  the  first  in  the 
United  Slates  to  estabRsh  a  workshop  as  an 
essential  part  of  the  training  in  mechanical 
engineering.  The  institute  offers  five  courses  of 
four  years  each  leading  la  the  degree^  of  B.S;; 
these  are  mechanical,  civil  and  electrical  engi- 

neering, chemistry  and  general  science.  EngUsh, 
political  science,  French  or  German,  and  mathe- 

matics are  included  in  all  courses;  the  work  of 
the  freshman  year  is  practically  the  same  for 
each  course;  with  the  sophomore  year  the  special 
work  of  each  course  begins.  The  work  of  the 
junior  and  senior  years  of  ihc  general  science 

course  is  largely  elective;  otherwise  the  courses' 
are  practically  al!  prescribed.  Graduate  courses 
are  provided  IcadinR  to  the  degrees  of  M.S., 
D.S.,  M.E.,  C.E.,  E.E.,  and  Ch,E.  The  students 
maintain  a  Christian  a.'isocialion.  student 
branches  of  the  national  engineering  societies, 
chapters  of  several  Greek  fraternities  ajid  an 
athletic  association.  The  institute  publishes  a 
bi-moiilhly  Journal,  containing  original  articles 
on  technical  and  scientific  subjects  by  ihe  atumni 

and  faculty  and  news  of  the  institute  and  gen- 
eral scientific  procresg.  The  students  publish  a 

neekly  paper.  The  institute  campus  comprises 
J4  acres  on  a  sligjit  elevation  in  the  northwestern 
part  of  the  city;  it  slopes  on  the  north  to  In- 

stitute Park  and  includes  a  large  athletic  field 
with  a  Quarter  mile  track,  gridiron  and  baseball 
diamond.  The  buildings  on  ibis  campus  are 
Boynton  Hall,  the  Washburn  shops  (pattern, 
machine  and  forge),  the  Salisbury  laboratori- 

puwer  laboratory,  the  foundry,  the  magnetic 
laboratory,  and  Ihe  alumni  gymnasium  and 
the  Alden  liydraulics  laboratory  at  Chaffirisvilie, 
five  miles  distant.  The  laboratories  and  shops 
arc  all  excellently  equipped ;  the  library  in  1919 
contained  17,096  volumes  including  departmental 
libraries;  the  Worcester  Free  Public  Library, 
vilh  230,000  volumes  in  1919,  is  also  open  U> 
students.  Frve  tuition  is  given  to  40  Massa* 
ehusells  students  in  coii  side  rat  ion  of  which  the 
inslitulc  receives  an  annual  Slate  appropriation. 
The  snidems  in  19I0  numbered  474,  and  have 
averaged  over  500  tor  the  pasi  10  years;  the 
total  number  of  graduates  was  2^5. 
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WORCESTER  PORCELAIN.     In   17M. 
Dr.   Fohn  Wall,  physician,  and  William  Davis, 
apothecary.    cstahHshcd    the    "Worcester    Ton- 
quin    Manufacture,^    to   imitate   Chinese    blue- 
and- white    ware.      Many   connoisseurs    declare 
some  of  the  porcelain  pieces  were  the  best  ever 
made  in  England.     Rohtrt  Hancock,  the  clever 
enpravcr  at  the  Battrrsea  Enamel  Works,  helped 
hy  introducing  transfer-printing;  hia  fine  work 
made  the  ware  famous  with  such  decorative 

pictures  as   "Garden   Scene."    ̂ Milkmaid   in   a 
Farm>'ard,*  •The  Hunt,'*  etc.,   from  noted  ar- 

tists as  Gainsborough,  Watteau,  etc.     Hancock 
left  in  1774  and  Dr.  Wall  died  in  1776;  then 
Thomas  Flight  purchased  the  factory,  and,  with 
his   sons.   John   and   Thomas,    ran   the   works. 
Frequent  changes  of  partnership  changed  the 
firm  name  respectively  to  Flight  and  Barr ;  Barr, 
Flight  and  Barr;  Flight,  Barr  and  Barr,  when, 
in  1840,  the  competition  of  Robert  Chamberlain 
forced    an    amalgamation    in    the    firm    name 

"Giambcr Iain's.**    Oriental  decoration  and  Eng- lish silverware  forms  characterize  the  Dr.  Wall 

period  (1751-83).     The  quality  of  the  poiting, 
as  well  as  decoration,  was  first  class  from  the 

start,  but  the  *inky^  quality  of  the  blue  (through 
impurity)  was  a  defect  of  early  pieces.     Wor- cester soon  acquired  a  deserved  reputation  for 

its  wonderful  gilding.     O'Neal  and  Donaldson 
painted  lovely  figure  decoration.    The  J* Japan* nattcrn  gained  fame.     A  number  of  pieces  in 
Worcester   paste   are    facsimiles   of    Bow   and 
Chelsea  ware   ("quail*  pattern,  etc.).     Wall 
period  blues    (all  underglaze)   as  backgrounds 
were  •scale  blue*  and  "powdered  blue,*  of  very 
variable  quality.     Other  early  colors  were  ca- 
nar>'    yellow,    turquoise,    copper    green,    apple 
green  and  purple.^    In  enameling  sprays  and 
stripes,  a  dead-surface  opaque  gros  bleu  is  fre- 

quent.    Favorite   decorative  motifs   were  •ex- 
otic birds,*   flowers,   fruit,  figures,   landscapes, 

etc.,  also  handpaintcd  camaieu  "sprig  pattern^ 
in  pink  or  ovcrglaze  blue.    The  early  transfer- 
printing  was  in  dark  blue,  chocolate  brown,  red, 
/'ucc  or  purple,  in  overglaze.    Decoration  in  the 
Flight  period  chanpid  to  "armorial"  services  of 
a  gorgeous  character;  Grecian  fret,  anthemion 
and     ■  Early     Empire"     conceptions     (then     in 
vogue)  are  favored.    The  great  change  in  deco- 

rative trcsitment  apiwars  to  have  becTi  without  a 
I  munition  period.     The  heavy  gilding  w:.s  still 
of  fine  execution  but  excessive  and  chanf^cd  too 
\i\  style.     The  final  period  is  noted  foi  grand 
services    made    for    the    emperor    of    Russia, 
George  III,  George  IV  and  William  IV.     Ar- 

tists were,  besides  Hancock,  such  men  as  Valen- 
tine Green.  James   Ro^s,  Thomas   Baxter,  en- 

^'.ravers;  Donaldson.  Williamson,  Dyer.  O'Neal, 
Fopo.  etc,  painiers.     The  products  were  l.irgc 
v:i-es  afi^r  Sevrt-*  imd  Pn-deii,  table  services. 
jiiL"*.  bc.nker<.  eic      IVuiimeiiiary  evidence  adds 
•'miiri'S  to  \\'t»rct  «'!er  ware,  but  iii'»n«'  are  known. 
I:»rly   Worr,  <tiT  pa^tr  wa-  a  glas>y,  trans- 
liinnT.   !c:tntiMil    frit    t'f    creeiiish    tinge    when 
!i«'kid    ibrtaiL'b       This    irave    way    to    a    serni- 
'•p:ujv.e   pM-'.t   of   yellowish   tone,   of    which   tn- 
urinr   1 1 '!\    -■  ii:e   "f    Worcester*",   most   costly 
pi«  I'fs    i^    r.  .i^:p.  -« »1      The    Flight    peri<id   paste 
wa**  no  !i»r»«i   .i  -"fi.  bnt  hard,  opa^jm .  greyish 

Ifody.  of'i'.   ̂     'b   »biek  and  heavy,     b'ti'in   17>^.^ 
K-   17*'3  v«-  b.iVi    :i   \'\\Tv.   iniTishirr  tit.  fine  paste 
ot  lione-asli.  rbi-.t  -tcne  itnd  rhiin  ela\      Mr.rkr: 

First    rame    a    I'tt-^t'Tti    nr    tbi-    ("bitH'"!-    s«iii;irf 
"^eal"  mark,  and  'ht-  i«  oi-r  W.  iw<t  «in  the  «*atne 

piece  sometimes,  .^t  times  a  cajmial  E  K« 
within  the  horns  of  the  crrsccnt.  Then  we  ̂ ct 
"FLIGHTS"  or  the  same  in  italics,  some  »iih 
a  superposed  crown.  These  are  followed  by  the 
changed  firm  names.  Crossed  swords  doseh 
lesembling  the  Dresden  mark  are  on  sovr 

pieces. Chamberlain  Worcester.—  On  the  pur- 
chase of  the  Worcester  factory  by  Flight.  Koh- 

ert  Chamberlain  (about  1783).  whose  capadty 

is  a  mooted  point,  left  the  factor>'  and  started 
(m  his  own  account  at  the  Diglis  works.  Hi* 
brother  Humphrey  and  Richard  Nash  were 
partners.  H.  Chamberlain,  Junior,  and  Robert 
Chamberlain,  Junior,  ran  the  works  from  17W 
to  1811.  and,  from  1804  to  1811.  G.  Boulton 
was  a  partner.  Competition  between  the  Wor- 

cester factories  was  so  keen  that  Barr,  Flight 
and  Barr,  after  heavy  fosses,  comfiincd  «iih 
(Thamberlain  (1840)  when  the  work  was  con- 

tinued in  the  Chamberlain  plant  only.  The  art 
value  of  the  product  soon  fell  off.  Under 

Kerr  and  Binns  the  later  factory*  produced,  in 
the  19th  centurv,  very  fine  work.  "Chamher- 
lains»  started  the  lovely,  translucent  "Regent* 
body  in  their  finest  pieces,  but  it  was  very 
costly  and  unprofitable.  Chamberlain  ware  lo 
closely  resembles  the  Flight  and  Barr  product 
that  the\'  are  hard  to  sometimes  differentiate. 
Both  did  spiral-fluted  table  services.  'Japan' 
style  was  used  by  Chamberlains  for  many 

years.  Marks  were  "Chamberlain's*  or  "Chan- 
berlain's  Worcester,*  also  "Chamberlains  Wor- 

cester.** The  crown  appears  on  "Regent  Paste* 
pieces  and  over  some  Flight  firms'  names.  The 
facto r>'  is  still  running  as  the  Royal  Worcester Works. 

Grainger  Worceiter^^A  nephew  of  Horn- 
phrey  Chamberlain,  a  porcelain  painter  in  ibe 
Worcester  works,  named  Thomas  Grainier, 
opened  (about  1801)  an  independent  fac!orr 
with  a  partner  in  the  firm  name  of  Grainfrr 
and  Wood.  In  1812  the  firm  became  Grainger. 
Lee  and  Company,  then  G.  Grainger  and  Con- 
pany  in  \HM>.  Their  chief  product  was  servicei. 
and  excellently  painted  views  in  panels  with 
handsome  gilding  appear  on  extant  pieces 
Among  other  marks  arc  ** George  Grainfcr. 
Royal  China  Works,*  'Grainger,  Lee  and  Co-,* 
the  last  mark  iMMng  "G.  &  Co.*  in  a  shield  %iA 
three  martlets  in  a  canton. 

Bibliography.^*  Binns,  W.  M.,  <The  Firtf 
Century  of  linglish  Porcelain'  (London  IW): 
Burton.  W..  *A  History  and  Description  of 
KngliNh  Porcelain'  (London  1^M2) ;  Cfaurtk 
A.  H.,  *Kiiglish  Porcelain  made  during  the 
Fighteenth  Century'  (London  1904);  HobwK 
K.  L.,  'Worcester  Porcelain*  (London  1910): 
leu  ill.  LI.,  'The  Ceramic  Art  of  Great  Bhtais' 
\  London  1883);  Nightingale,  I.  E.,  'GontfiHi- 
tiim  towards  the  History-  of  Early  Eaghik 
I'lircelain'  (Salisbur>-  1881):  Sokin,  M.  U 
'Brill'  History  of  Old  English  Porcelain'  (Loa- ilun  VM). 

Clement  W.  Couj 

WORCESTER  VS.  GBOROIA.  A  ttatrtr 
of  Geor^rta  which  prohibited  residence  wita 

the  trriii"r>'  nf  the  CThcrokec  nation  without ifc' 
lirrT!si-  ,,f  ibe  State  governor.  Worcester  «• 
prn^ciMittfJ  in  the  criminal  courts  for  haviV 
\iii!;if«<l  tbi^  »;tainte.  He  appealed  ffwn  W» 
ei  nvietH  n  t"  the  Supreme  Court  nf  the  Vw^ 
States  rbiimimr  that  the  drci<>km  of  the  k*** 
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Wis  in  derogation  of  rights  and  privileges 
d  by  him  under  tnsities  existing  t)«tween 
iftTTimetit  of  the  United  States  and  the 
kee  nation.  The  latter  was  held  to  be  a 

i^  nation  liavine  the  inherent  power  of 
atmg  treaties  with  the  United  States 
unent  subject  only  to  the  protection  of 

against  the  aggression  of  foidgn 
..  It  was  held  also  that  the  State  of 
la  within  whose  limits  lay  the  territory  of 

es  had  no  power  to  lenslate  as  to 
•k>  of  white  persons  residing  in  said 

.y  and  consequently  his  coaviction  of  a 
against  the  laws  of  the  State  for  residing 
h  territory  with  Ihe  Hcense  of  the  State 

r,  was  without  authority  and  Toid.  Con- 
Kdfield,  G.  F.,  in  Anuriem  Latv  Revitw, 
ttV  (1881);  Thayer.  I.  B.,  in  Allmtie 
Jy  (Vol.  LXVI}I,  1891):  and  Wil- 
V,  W.  W.,  'Constitutional  Law'  (1910). 
3RDE,  word,  V/ynkyn  de,  English 
■  and  stationer:  b.  Alsace,  late  15lh  cen- 
d.  London,  about  1534.  His  name  was 
ly  Jan  van  Wynkyn,  de  Wordc  being  a 
UuHe  referring  to  Worth  in  Alsace.  He 

■1]^  went  to  England  with  Caxton  from 
I  in  1476,  and  later  was  an  apprentice  in 

I's  priming  office,  in  which  he  established 
f  in  1491.  He  printed  between  700  and 
irUs,  which  are  known  throng  frasments 
east  one  complete  copy.  This  is  thou^t 
tot  more  than  half  his  work.    Among  the 

printed  by  him   were  Higden's    'Pcjy- 
eon'    (149S),   in  which  occurs  the  first 

of  music  type;  Wakefield's  <C>ratio> .  in  which  italic  type  was  first  used  !n 

;  and  Trevisa's  rendering  of  Bartholo- 
AnglicDs'    <De    Proprietalibus    Renun* 

3SDEN,  wor'dn,  John  Lorimer,  Aroeri' 
aval  officer:  b.  Ossining  Wcstdiester 
f,  N.  Y.,  12  March  1818;  d.  Washington. 
18  Oct.  1897.  He  was  appointed  a  mid- 

in  the  navy  in  1834.    At  the  bej:inning 
^Til  War  he  was  captured  by  the  Con- 
tes,  but  after  seven  months  was  ex- 
td  and  was  subsequently  ordered  to  the 
ind  of  the  Monilar,  which  left  New  York 
ch  1862.  He  arrive^  at  Hampton  Roads 
!  evening  of  die  8ih,  after  the  iron-clad 
ndc  had  destroyed  the  wooden  frigates 
T/oflrf  and  Congrtss.  On  the  morning  of 
»  a  memorable  battle  was  fought  by  the 
wu  and  Monitor,  the  former  of  which 

ted  commander  in  1862  and  captain 
e  commanded  the  iron-clad  Montouk  in 
erations  against  Fort  Sumter  in  April  of 
ar.  In  June  1868  he  was  promoted  com- 
e,  and  in  1872  rear  admiral.  He  was  su- 
tident  of  the  Naval  Academy  at  Anna- 
in  1870-74 ;  commander-in-chief  of  the 

squadron   in    187S-77;  and  was  re- 

>RDSWORTH,  werdr'werth,  Chutei, 
prelate,  son  of  Christopher  Words- 

.  I»4-I846)  (q.v.)  :  b.  Lamlieth,  22  Aug. 
t  Saint  Andrews,  Scotland,  5  I5cc.  1892. 
«  educated  at  Harrow  and  Christ  Church. 
I,  and,  becoming  a  private  tutor,  had 
ine  and  Manning  as  pupils.  From  1S3S 
he  was  second  master  at  Winchester 

Schfjoi,  and  iProm  "1846  •4>'"^*''\Cji'^ft''ferst warden  «f  Trinity  Oril^f^  Glei^ikhnond,  PerUl<- 
shire.  He  was  elected  bishop  of  Sunt  An^ 
drews,  Duhkeld  and  Dtmblane  ra  1852,  and  nix 
a  prominent  figure  In  tfae  ecdeslastlca]  life  of 
Scotland,  being  filled  with  an  earnest  desire  to 
heal  tfae  dissensions  between  the  diffemrt 
chnrchei  and  pave  tfae  way  for  their  rennloa 
Besides  voliunes  of  sermons,  diicotiries,  etc..  be 

published  a  widely-used  *Gredc  Grammar' 
(written  in  Latin)  (1839) :  'Shakespeare's 
Knowledge  and  Use  of  Ae  BfUe*  (1864;  4th  ed. 
1892);:  <Aniuds  of  Uy  Barb:  Ufa*  (US>1). 
Consult  (AnnaU  of  ify  Life>  (lfi93),  e£t«(t 
by  Hodgson;  and  'Tbc  Episcopate  of  Ch&rles 
Wordnrorth>  (18»)  by  John  Wordswo^ 

WOKDSWORTH,  Cliriatopfaer.  EAglub 

Anglican  clergyman,  youngest  brothw  of'^^1- 
liam  Wordsworth  (q-v.):  b.  Codcerpun^ 
Cumberland,  9  June  1jv4;  d.  Buxted,  Sutiex.  2 
Feb.  1846.  He  was  educated  at  Hawksbead 
Grammar  School  and  Trinity  College,  Cam^ 
bridge,  and  was  elected  a  Fellow  of  his  colbm 
in  irSa  He  held  various  livings  in  the  (3nRdl 
and  was  master  of  Trinity  College  1820-41.  He 
publithed  'Ecdeslastical  Biognipfay*  (1810) ; 
'Sertnons  on  Varioui  Subjects*  (1814) ;  <Chni- 
ttan  Institutes,^  a  series  of  mscourses  and 
tracts  (1836) ;  <Who  Wrote  Ejkon  Basililce?' 

WORDSWORTH,  Christopher,  EakUsIi 
AnsUcaa  prebte,  son  of  the  preceding;  b.  Laoir 
bctfi,  30  Oct  1807;  d.  Harewood.  Yorkshin:,  21 
March.  1885l  He  was  educated  at  Winchester 
and  at  Trinity  College,  Cambridge,  and  from 
UI36  to  tS44  was  head  master  of  Harrow  School. 
He  then  became  canon  of  Westminiter,  and 
after  being  made  archdeacon  of  WesOtinster  in 
1865  was  appointed  bishop  of  Llncotn  bi  IaG& 
He  was  the  author  of  writings  connected  wiA 
classical,  theological  or  ecclesiastical  subjects, 
among  whidi  are  'Athens  and  Attica>  (1836)  ; 
*Greec<:  Pictorial,  Descriptive,  and  Historioa* 
{1839):  an  edition  of  'Theocritus'  (1844;  fuller 
one,  1877)  ;  'Memoirs  of  William  Wordsworth* 

el);  'Saint  Hlppolytus  and  the  CHiurch  of 
e  lii  the  3d  (Smtury'  (18S3) ;  <The  New 

Tesianient  in  the  Original  Greek'  (1856-«)>; 
•The  Old  Testament  in  the  Autborifeed  Ver- 

sion,* with  notes  and  introduction  (1854-71); 
'A  Church  History  to  the  Comieil  of  Chake- 
don.  451  A.D.>  (1881-83).  Consult  'Life*  by  Ws 
dauirfiter  Elisabeth  and  J,  H.  Overton  (1888).' 
WORDSWORTH,  Christopher.  English 

Anelican  elorsytnau  and  scholar,  second  son,  of 
Bishop  Oirisiophur  Wordsworth  (q.v.)  ;  b. 
Wcstrainsier,  26  March  I84S,  He  was  educated 

.11  Trinity  College,  Cambridge,  in  1870-88  was  a 
Icllciw  and  tutor  of  Peterhomc  College,  and  in 

!y"7  was  appointed  rector  of  Galslon,  in  Rm- 
l.iinl  111  IK.V1  hr  J.T^ime  a  prebendary  of  Lin- 
■■■)l(i  ..,'!:..i!-,],  ,1,1  ,11  I8S5  rector  of  Tyncham. 
!''■'   ■  ■  ■   '  •   I.I.  lias  been  rector  of  Saint 

I'li'    '.     '     -       -Ii.      His    published    works T"nii.-,-.  ■!  ,.\,!-ii\  SodcC}'  in  the  18th  Cen- 
iiiry'  (1W41:  'ScholiE  Academica"  (1877); 
'Brrviarium  ad  Us«m  Sarum'  {1879-S&).  cd- 
iitd  wtih  F.  Procter;  "Ponlificale  Ecclesiic  S. 
.\nclrew'  (edited  18853;  'Lincoln  Cathedral 
Siaiulcs'  flS92^97),  edited  with  H.  Bradshaw; 
'Coronation  of  King  Qiaries  1'  (1892-94); 
'Medieval  Services'  (1898),  etc. 
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WORDSWORTH,  Dorothy.  KiiKlish 
writer:  l»  Cocke rmouth,  25  Dec.  1771;  (1.  GVas- 
mcrt*,  25  J:in.  1855.  SIr*  was  ihc  only  si>UT  of 
the  iM»ct  and  was  a  wuman  of  remarkahli'  men- 

tal powcr.-i,  who  described  country  life  with 
keen  uhservatitm  an<I  much  literary  .skill.  Be- 

sides her  'Reci)lleciinns  of  a  Tnur  in  Scotland* 
(1874)  (>th(.r  journals  and  letters  of  hers  have 
heen  puhh.shed,  the  nianuscri]>ts  having  tieen 
tlnally  collie  ted  }»y  Kni^'ht  in  18*>7.  Her  mind 
was  latterly  clouded.  Consult  Lee,  'Dorothy 
Wordsworth'   (  188():  new  cd..  IS'M^ 

WORDSWORTH,  John,  Knglish  AnKlican 
i»relaie,  eldest  son  of  Hibliop  Christopher 
Wordsworth  (cj.v. ):  h.  Harrow,  21  Sept.  1843; 
d.  1()  Aug.  I'^ll.  Me  was  iducaied  at  New  Col- 

li ge.  Oxford,  was  ordained  deacon  in  18()7,  and 
ill  18^»8  liecame  an  assistant  master  in  Welling- 

ton College.  In  1S7()  he  wa>  made  prebendary 
c»f  Lincoln,  and  in  lS.W-85  was  Oriel  profe.ssor 
of  the  ihierpreiaiion  of  Holy  Scripture,  Fel- 

low of  Oriel  and  canon  of  Rochester.  He  was 
Hampton  lecturer  in  1S81  and  in  18S5  became 
bishop  (if  Salisbury.  His  chief  pulilications  arc 
'Fragments  and  Specimens  of  Karly  Latin* 
(1874):  'L'niversitv  Sermons  of  (iospel  Sub- 

jects* <187S)  ;  'The  One  Religion'  (1881,  Hamp- 
ton I-ectures);  'Old  Latin  Hiblical  Texts' 

(188.V^)).  with  Sanday  and  While;  'The  Holy 
Communion*  (IS'H )  ;  'Novum  Te^iamenium 
Latine,  secundum  ediiionun  S.  Hieronymi' 
(18*18);  'The  Kpiscopate  c»f  Charles  Words- 

worth* (IS'/^);  ̂ Teaching  of  the  Church  of 
F.ngland  for  Information  of  Fastern  Chris- 

tians* (VXH));  'The  Ministry  of  Grace*  (l<>01); 
H'nity  and  Fellowship'  (1*M0),  etc.  (^msult 
Watson,  F.  W.,  'Life  of  Hishop  John  Words- 

worth'   (London   lOK)). 
WORDSWORTH,  William,  English  poet : 

b.  Cockermouth,  Cumberland,  7  April  177U;  d. 
Rydal  Mount,  Westmoreland,  23  April  1850. 
lie  was  the  second  son  of  John  Wordsworth, 
attorney-at-law,  who  was  docended  from  a 
Yorkshire  family  dating  back  to  the  Norman 
Con(|uest.  His  mother,  Anne  Cooks<in,  be- 

longed to  an  aiicivni  family  (»f  ('racKanthorpes. who  had  lived  in  Westmoreland  from  the  times 
of  Fdward  HL  He  was  educated  at  Hawks- 

hea<!  (irammar  School  and  at  Saint  John's  C'ol- 
Icge,  Cambridge,  where  he  entered  in  1787.  tak- 

ing his  H.A.  dcKiree  in  January  17'>1.  In  the 
summer  vacalii»n  t)f  17*X)  he  went  to  the  Con- 

tinent with  Knlrrt  Jones,  a  fellow-collegian, 
starting,  as  he  sa\^.  "stall  in  hand,  without 
knapsacks,  each  his  needments  tied  tip  in  a 
pocket -handkirchirf.  with  about  20  poimds 
apiece  in  t»ur  pockets."  They  spent  most  of  the 
time  in  walking  tbruugh  Switzerland. 

He  left  Cambriil>:e  wiih  no  definite  plans 
for  the  future.  Hi  did  not  feel  himself,  as  he 

said  attirward.  "goiKl  enough  for  the  church." 
and  b.id  lu*  inclination  to  the  law.  He  had 
-ludieil  military  history  with  much  interest, 
and  at  om-  tinn  thouL'ht  of  v:oini:  into  the 
arm>.  i>u:  kti  relleciion  ga\e  ui)  the  plan.  He 
tinaM>  \m:-.i  tw  London,  where  he  li\ed  for  a 
time  iiii  .1  «:i'..t!1  allowance  with  no  special  aim 
or  empli'\irii.:.  In  No-,  i-ml-er  17^1.  hi  went 
to  I'ranir,  v. 'r.  ihr  ifU-;'.  ai  -pi  ndin.:  the  winter 
and  le.iiiiv  v:  I'lesi.li.  Int.  I  ecoming  interrsied 
in  tlif  Ti  \"!i:;  ■  ii;iT  V  poli;i^««  i«f  ilu  pciii»<l.  re- 
maini-d  in  ilu   >i-iniii\   fn:t!l  <  ii  lolci   17*0.  when 

his  friends,  fearing  for  his  safety,  stopped  hi> 
funds,  and  he  reluctantly  returned  to  EJigUrK! 

He  soon  began  to  turn  his  attention  to  lit- 
erary   work.     He    had    written    verse    in    his 

school  days,  at  first  as  a  task  imposed  by  his 

master,  the  suliject  assigned  being  *The  Sum- 
mer Vacation,**  to  which  of  his  own  accord  he 

added   a    poem    on    *The    Keium    tu    School' This  was  In: fore  he   was   15,    for   in   17&S  he 

was  called  upon  to  write  verges  in  coimncmii- 
ration  of  the  second  centennial  annixersar}-  oi 
the    founding  of   the   school.     These,  he  >ays. 
'Vere   much   admired —    far   more    than   they 
deserved  —  for  they  were  but  a  tame  imitation 

of  Pope's  versification,  and  a  little  in  bis  stvlc.' 
His  first  publication  was  in  17*J2  (not  179j.  u 
generally  stated),  a  thin  quarto  entitled   ̂ Aa 
K\  ening     Walk  —  an     Epistle     in     Verse     ad- 

dressed to  a  Young  I^ay  from  the  Lakes  oi 
the  North  of   England.     By  \V.   Wordsworth. 

B.A.,    of    Saint    John's    College,    Camliridisc.' 
This  was  followed,  the  same  year,  by  'Descrip- 

tive Sketches  in  Verse^  taken   from  a   Pedcj- trian  Tour   in   the   Italian,   Grison.  Swiss  and 

Savoyard    Alps.'      The    lKX)ks    attracted    liuk 
attention,  and   sold   very  slowly;   but   they  led 
to    the    friendship    between    Wordsworth    and 
Coleridge,  which  proved  to  be  a  lifelong  inti- 

macy.      Coleridge     says    in     his     'Bio^raphu 
Literaria* :     *  During  the  last  year  of  my  resi- 

dence at  Cambridge  I  liecame  acquainted  vith 

Mr.  Wordsworth's  *  Descriptive  Sketches.*  and seldom,    if    ever,    was    the    emergence    of  an 

original  poetic  genius  aliove  the  literao'  hon- 
zon  more  evidently  announced.*     Wordsworth 
himself  did  not  estimate  these  early  poems  ver> 
highly.     In  a  letter  to  a  friend  at  the  time  he 
says:     ''It   was   with   great    reluctance   that  I 
sent  those  two  httle  works  into  the  world  in  so 
imperfect  a  state.     But  as  I  had  dune  noihinc 

b^-  which  to  distinguish  myself  at  the  nrrivcr- 
stiy,  I  thought  these  little  things  might  show 
that   I   could  do  something.     They  have  beta 
treated  with   unmerited  contempt   by  some  of 
tht  periodicals,  and  others  have  spoken  of  tba 
in  higher  terms  than  they  deserved.* 

In  the  latter  part  of  1794  Wordsworth  re- 
ceived a  legacy  of  £000  from  a  young  friend 

Kaisley  Calvert,  son  of  the  steward  of  the  dike 
of  Norfolk,  who  owned  large  estates  in  Con* 
berland.  They  had  long  lieen  very  intinuv 
when  Calvert  was  attacked  by  consumpboK 
ami  Wordsworth  was  his  devoted  ccmipaaioi 
and  nurse  until  his  death.  The  poet  now  fch 
that  he  could  make  a  home  for  himself  and  ha 
only  sister,  with  whom,  the  next  autumn  (ITKt. 
he  Nettled  down  in  a  cottage  at  Raoedovn  in 

Dorsetshire.  In  July  1797,  they  moved  » 
Alt  ox  den,  in  Somersetshire,  in  oracr  to  be  new 
(dleridge  at  Netherstowey.  Here  Wofdi^ 
worth  added  to  his  income  by  taking  a  yoM 
M>n  of  I'.a^il  Montague  as  pupil;  and  hack 
wrote  many  of  the  poems  included  in  the 
'Lyrical  Ballads'  published  in  the  antnma  0^ 
17'W  by  Mr.  Joseph  Cottle  of  Bristol. 
been  rash  enough  to  pay  30  guineas  iiho* 
$1.^0)  for  the  copyright.  The  volnnc  con- 

tained Coleridge's  'Ancient  Mariner/  «lick 
he  and  Wordsworth  had  planned  together  *■' 
to  which  the  latter  had  contributed  a  few  Ebb: 

tokittlur  with  Wordsworth's  *  Idiot  Bov.'  *Wc 
au  Seven.'  and  20  other  poems.  A 
V.  ere    ibe    famous    lines    on    *Tinte       .        p- 
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were  written  just  before  the  book  ap- 
1.     Five  hundred  coiries  were  issued,  but 
of  them  were  afterward  sold  to  a  Lon- 
30okseller  at   a   sacrifice.     When   Cottle 
up   business   soon  afterward,   his   copy- 
were  transferred  to   Mr.   Longman   of 

m,  and  in  the  estimation  of  their  value 
..yrical  Ballads'  were  put  down  as  *worth 
wf-*     Cottle,    therefore,    asked   that    the 

it  might  be  given  back  to  him,  and,  the 
>■,  being  granted,  he  made  a  present  of  It 
;  authors,  who  both  lived  to  see  it  become 
e  of  really  valuable  literary  pro^ierty.    It 
easv  to  imagine  a  book  contaimng  ̂ The 

liner'    and   the   ̂ Tintem   Abbey' 
u  Auiolutely  worthless,  from  a  commer- 

of  view,  only  about  a  centuiy  ago. 
Jiately   after   the  publication   of    the 

.«u  Ballads,'  Wordsworth,  his  sister  and 
sailed  for  Hamburg,  with  a  view  of 
their  acquaintance  with  the  German 

oy  a  winter  at  Goslar.     During  the 
..w-iths  spent  in  that  dull  and  dismal  town, 

ticularly  cold  and  disagreeable  season, 
orth  wrote  some  of  his  best  and  most 

ic  poemsy  full  of  the  loveliness  of 
■  u^al  scenery  and  life.    Coleridge  trav- 

uuependentlv  of  his  friends  a  part  of  the 
liey  were  abroad,  but  the  three  made  ex- 
as  together  in  the  rural  districts  of  Ger- 
and  had  some  unpleasant  experiences, 
tnes  they  found  it  dfifiicult  to  obtain  food 

cr  in  the  wretched  inns  of  the  country, 
i;  Mtstance,  as  Coleridge  records,  they  werc^ 
Iv  driven  out  of  doors  and  had  to  spend 

t  in  the  fields.    But  they  met  with  no 
Misadventure^  than  these,  and  the  Words- 
5  got  safely  back  to  England  in  the  spring 
». 

poet  was  always  fond  of  travel,  and  in 
rears  frequently  indulged  in  it  both  in  the 

Isles  and  on  the  Continent.  In  August 
u«  went  to  France  again,  and  in  1803  and 
risited  Scotland.  In  1820  he  went  with  his 
and  sister  through  Switzerland  and  Italy. 
\3  he  traveled  in  Holland,  in  1824  in  Noi^m 
L  to  1828  in  Belgium  with  Coleridge,  and 
9  in  Ireland  with  his  friend  Marshall.  In 
!ie  and  his  daughter  visited  Scott  at  Ab- 
ird.  In  1833  he  made  another  tour  in 
md,  and  in  1837  a  long  one  in  Italy  with 
e  Kobinson.  In  all  these  journeys  he 
more  or  less  material  and  inspiration  for 

>ems. 
ter  his  return  to  England  in  1799  he  and 
»ter  decided  to  settle  down  in  their  ances- 
ake  Country,  and  soon  took  a  small  cot- 
it  Grasmere.    Here  and  in  the  immediate 
y  the  remainder  of  their  lives,  except  for 
xasional  journeys  abroad,  was  passed  in 
rtic  and  poetic  seclusion,  with  few  import- 
dents  to  disturb  the  calm  current  of  the 
jrears.    In  1802  the  poet  married  Mary 
son,  whom  he  had  known  from  child- 
1  with  whom  he  had  attended  the  same 

9  school*  at  Penrith,  where  his  boyhood 
^rtly   spent  with   his   mother's   parents, his  marriage  he  and  his  vrife  continued 
Ide  with  his  sister  at  Grasmere,  and  there 
of  his  children  were  born.    From  1808  to 
he  family  lived  in  the  same  neighborhood 
»  other  houses,  and  then  removed  to  Rydal 

t^  a  few  miles  distant,  which  was  the  poet's 

home  tor  37  hamjr  years.  Tkere,  amohg  his 
native  lakes  and  hills,  he  died  in  Ins  81st  yetr. 

In  his  early  manhood  the  poet's  resources were  veiy  slender,  but  his  tastes  were  simple 
and  he  made  what  he  had  stifBce  for  his  needs. 
He  and  his  sister  managed  to  lire  for  six  or 
seven  years  on  about  $500  a  year.  Later  he 
came  uito  possession  of  a  littfe  property,  and 
later  still  was  appointed  stamp-distnbutor  for 
Ctunberland  and  Westmoreland,  an  office 
worth  1500  a  year  the  duties  of  which  were 
mostly  disdiarged  oy  a  clerk,  leaving  the  poet 
leisure  for  his  literary  pursuit9.  In  1803  he  be- 

came acouainted  widi  Sir  Geom  Beanmoat 
a  descendant  of  the  dramatist  ana  a  cultivated 

man,  who  presented  him  with  a  beatitifiil  '{Meoe of  land  at  Applethwaite,  ttear  Skiddaw,  hoping: 
tfiat  he  might  be  induced  to  settle  there,  hitt 
he  c6old  not  make  up  his  mind  to  leave  fAs 
diosen  home  at  Grasmere.  His  f  riendshH^f  with 
Beaumont  remained  unbroken  tmtil  the  death 
of  the  latter  in  1827. 

Wordsworth  retained  the  ̂ tamp-collectorshtp 
until  1842,  when  it  was  transferred  to  his 
second  son.  A  more  lucrative  office,  the  col- 
lectorsfaip  of  Whitehaven,  was  offered  him,  but 
he  declined  it,  being  unwilling  to  exchange  his 
secluded  fife  at  Rydal  ̂ for  riches  and  a  load 
of  care.*  In  1843,  he  was  made  poet-lanfeste 
on  the  death  of  Southey.  He  declined  the 
honor  at  first  as  imposing  duties  wluch  at  has 
advanced  age  he  hesitated  to  undertake;  hot 
he  finally  accepted  it,  at  the  personal  soHcitai- 
tion  of  dir  Robert  Peel,  who  assured  him  tfiat 
nothing  Hhould  be  required  of  him,'  adcfinqg 
diat  die  appointment  was  *a  tribute  of  respect 
justly  *diie  to  ̂   first  of  living  poets,*  that 
^he  queen  entTrely  approved  of  me  nomina- 

tion,* and  that  there  was  ̂ one  unanimous  feel- 
ing on  the  part  of  all  who  had  heard  of  the 

proposal  that  there  could  not  he  a  question 
about  the '  selection.* 

In  1800  a  seoond  edition  of  ̂ Lyrical  Bal- 
lads,' wkh  other  poems,  was  pubuslie<l,  and 

others  appeared  in  1802  and  1805.  Meanwhil^ 
the  poet  had  made  few  friends  and  miany  ana 
bitter  enemies.  The  issue  of  two  more  volumes 
of  ̂ Poems'  in  1807  led  to  a  fresh  onslaught 
upon  the  author,  who  persisted  in  writing  verse 
after  die  autocratic  Edinburgh  Review  had 
^ven  JU<^rneht  against  him.  Jeffrey,  in  noitic^ 
\r^  the  new  volumes  in  the  Rwew,  remarked: 
^ETven'  in  th<e  worst  of  these  productioits  there 
are,  no  doubt,  occasional  litde  tondies  of  deB- 
cate  feeling  and  original  fancy;  but  these  are 
quite  lost  and  obscured  in  the  mass  ol  child- 

ishness and  simi^dty  with  whidi  ̂ ey  are  in- 
corporated* Sudh  was  the  high  critical  rer- 

dict  upon  a  collection  of  boems  that  Inchided 
the  <Ode  to  Duty,'  the  ̂ Sonnets  dedicate  to 
Liberty,>  «The  Happv  Warrior*  Ac  exquisite 
lines,  «Shc  was  a  Phantom  of  Dcliijht,*  ̂ ft., 
and  die  ̂ blime  <Ode  on  the  Intimi^oiis  of 
Immortafi^.'  Eig^t  years  dapsed  bd[6re  an- 

other edition  of  die  poems  was  print^ ;  aud 
the  year  previous  (1^4)  Wordsworth  h^d 
published  ̂ The  Excui^idn.*  Five  hundi^ copies  of  this  su£Bced  to  st^ly  the  demand  for 
six  years.  The  new  poem  ̂ s  savagely  treated 
by  JcfFrey,  who  boasts  diat  he  had  "crushed 
*The  Excursion.**  Sotithey  remarked:  *He 
might  as  well  seat  himself  on '  Skiddaw,  and 
fancy  ̂ at  he  emsKed  the  mmmtain.*  *  JeBrty 
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hcKHii  his  criisliinK  criticism  with  "This  will 
iK'Ncr  do,"  ;iii(I  went  un  to  pronounce  the  poem 
** longer,  weaker  and  tamer  than  any  of  Mr. 
Wordsworth's  other  productions**;  hut  though he  and  his  fellow  reviewers  prevented  the  sale 
of  the  poem,  they  could  not  kill  it,  in  spite  of 
its  otivious   faults. 

Other  vohime^  were  Itrouf^^ht  out  by  the  un- 
dismayed poet  in  1S15  (*Tlic  White  Doe  of 

RylstoncM,  in  1S1«>.  1S2()  and  1822,  and  all 
were  condemned  !»y  the  lidinburyh  Reviexc,  as 
they  appeared;  but  the  reaction  had  now  begun 
amonvr  the  critical  authorities,  and  henceforth 
XVordsworth  had  powerful  defenders  in  literary 
circles.  ̂ War  was  no  longer  waged  against  his 
poems,  but  rather  i'onccrmn(;  them.*  It  was, 
however,  a  long  fight  yet  before  their  rightful 
position  was  accorded  them  by  the  general  con- 

sent of  the  contending  parties.  De  Quinccy  has 
well  summed  up  the  matter  thus:  "From  1800 
to  1820  the  poetry  of  Wordsworth  was  trodden 
under  foot;  from  1S2()  tn  l&K)  it  was  militant; 
fiom  1850  and  onward  it  has  been  triumphant.* 
And  the  triumph  was  complete.  There  w-e re still  those  who  could  sec  little  to  admire  in  the 
meditative  measures  of  the  Cumberland  recluse, 
but  the  general  verdict  was  in  his  favor,  and  his 
place  among  the  great  poets  of  our  literature 
was  secure  Iteyond  dispute.  Honors,  too,  were 
conferred  upon  him.  In  1830  he  received  the 
dei^rec  of  D.C.L.  from  Oxford  University;  and 
the  enthusiasm  of  the  audience  on  the  occasion 
was  such  as  had  never  I  een  known  except  upon 
the  visits  of  the  Duke  of  Wellington.  One  who 

was  present  says :  ̂ Scarcely  had  his  name  l>een 
pronounced  than  from  3,000  voices  at  once  there 
l>roke  forth  a  burst  of  applause,  echoed  and 
taken  up  again  when  it  seemed  about  to  die 
away,  and  that  thrice  repeated.*  The  poet  no 
douitt  went  through  the  ceremony  with  his 
wonted  calmness  and  composure;  but  it  wa^ 
none  the  less  significant  as  a  tribute  to  the  man 
and  a  testimonial  that  he  had  fairly  won  the 
laurel  crown.  A  few  years  later,  as  we  have 
seen,  he  received  the  further  honors  of  a  gov- 

ernment pension  and  the  laurcateship. 

Wordsworth's  famous  theory  of  noetic  art 
was  first  set  forth  in  the  preface  to  the  second 
edition  of  the  'Lyrical  Ballads*  (1800),  and 
more  at  length  subsef^uently  in  prefaces  ami 
appendixes.  He  t(K)k  the  ground  that  not  only 
miv;ht  the  poet  draw  his  subjects  from  common 
life,  but  he  mit^ht  tre.it  of  them  in  the  lan- 

guage of  common  life.  "I  have  proposed  to 
myself,"  he  says,  "to  imitate  and,  as  far  as  is 
possi^  le,  to  adopt  the  very  language  of  men. 
.  .  .  I  have  taken  a-i  much  pains  to  avoid 
what  is  usually  caUed  poetic  diction  as  others 
ordinarily  take  to  produce  it.*  .-Xnd  again  he 
asserts  that  "there  neither  is,  nor  can  be.  any 
essential  ditTrrence  between  the  lani:uav!e  o1 

pro-i-  and  nirirical  i;c»mpi»sition."  Rut  hi*i 
tlw-iiry  was  ihi-  result  ot  h\^  rel>ellioii  ai:ainst 
tbi-  b:v:bly  artitu'ial  st>lr  df  i\»p«-  ;ind  hi^  -rhiM»l. 
.iihi.  I:kr  ni.mx  ic  ininiers,  he  \\a^  ai  first  in- 
rliri' ■!  ti.  iji.  uu>  !  ir  ir:  tlie  <»pini''ite  direriinn 

Mr  liMn-'I-  .tiW'vfrd  !lu-.  lattr  !■>  L'ivinir  up  the 

pninli  -•'.!>  :i!  wliih  n^any  «•!"  liis  rarlirr 
{MK'ni*  \\ »  :  \\  ■■■.[:  .i',-!  t«b>|i'iii'.'  .i  niorr  tlr- 
N.nrd  i!  :  ■  ■■  .  •  >]  .i' >•  -  '\  1  !!.tii_"'i.-  -i»nii  !■■ 
the    Tnn-*     !■!■■  ixvii     -'  •'-     ;::     tliu-c    carh 

{Hiinis        I  .1    •  ■'.  1  -r  .  '.     j.i-t  1     i-\,iiiip!i     !■■ 
these  enienil.iiioi. -.  ['lie  'i  Ik-mi.'   uue  oi   iIil 

*  Lyrical  Ballads,*  as  printed  in   1796  and  ISl:. 
we   have   this   arithmetical   statement : 

And  to  the  left,  three  yarda  beyoad. 
You  Mc  A  httlv  niudfl)r  pund 

Of  water  never  dry. 
I've  measured  it  from  side  to 
Tu  three  feet  lonff  and  two  fact 

Crabbe  Robinson  told  Wordsworth  that  "he 
dared  not  read  these  Hnes  aloud  in  coraiony.' 
*They  ought  to  he  liked,*  was  the  poet's  repl> ; 
but  he  nevertheless  modified  the  last  two  liiie« 
in  1820,  so  that  now  they  read: 

Though  but  ol  compan  amall  aad  ban 
T')  thirsty  suns  and  parching  air 

Wordsworth  was  much  gratified  at  the  com- 
paratively early  appreciation  of  his  world  n 

America.  The  ̂ Lvrical  Ballads'  were  re- 
printed at  Philadelphia  in  1802,  and  an  ediiior. 

of  his  poems  in  four  volumes  appeared  in  Bos- 
ton in  1824.  A  complete  edition  was  brangh: 

out  (Philadelphia  1837)  hy  Prof.  Henry  Reed 
with  whom  the  poet  interchanged  many  letttn 
in  one  of  these  he  says:  *The  acknowleflg- 
ments  which  I  receive  from  the  vast  continent 
of  .America  are  amonj;  the  most  Kratefnl  thi: 
reach  me.^  Reed's  edition  was  revised  and 
enlarged  in  1851.  In  1854,  a  Boston  edition  in 
seven  volumes  was  published,  with  a  biographi- 

cal introduction  (thouf?h  without  his  name)  by 
James  Russell  Lowell.  Thirty  >*ears  later  (1881) 
when  Lowell  was  Minister  to  England,  he  was 
made  president  of  the  Wordsworth  Society,  and 
in  the  closing  words  of  an  address  on  that  occa- 

sion he  thus  aptly  and  admirably  expressed 
what  we  may  call  the  *tnie  mission*  of  tbt 

poet: 
*As  in  Catholic  countries  men  go  for  a  ciine 

into  retreat  from  the  importunate  dissonancei 
nf  life  to  collect  their  better  selves  a^nin  by 
communion  with  things  that  are  heavenly  and 
therefore  eternal,  so  this  Chartreuse  of  Words- 
>\orih,  dedicated  to  the  Genius  of  Solitude.  «ill 
allure  to  its  imperturbable  calm  the  finer  m- 
t tires  and  the  more  highly  tempered  tntdkcts 
of  every  generation,  so  long  as  man  has  unr 
intuition  of  what  is  most  sacred  in  his  ow 

emotions  and  sympathies,  or  of  whatever  in 
outward  nature  is  the  most  capable  of  awakcB- 
in^'  them  and  making  them  operatire,  whether 
to  C(»n>olc  or  strengthen.  And  over  the  en- 

trance gate  to  that  purif>'ing  seclusion  sUl  be 
inscribed: 

Minils  innocmt  and  quiet  taki 
TYi'i<%  (or  a  hermitaRv 

Bibliography.^  Editions  :  Adand.  A.  H.  & 
(ed.)  *The  Patriotic  Poetry  of  William  Woidi: 
worth'  (Oxford  I'^IS) ;  Cambridge  Edition  or 
\\»ir<ls  worth's  'Complete  Poetical  Wofb' (Hnston  rx>4);  Dowden.  Edward  (ed).  lie 

Aldine  Kdition  of  Wordsworth's  ^Ccnpkir 
PiKiieal  Works'  (7  vols.,  London  I89l2-Wf. 
('••(•be  Kdition  of  Wordsworth'ft  'CooipktK 
roeiical  Works,*  edited  hv  John  Morky  (No 
\..ik  VXfi)\  Orosart.  A.  R  (ed).  «pM« 
Wurks  (»t  William  Wordsworth*  (6  vols..  Lfl^ 
lion  lS7o);  Hutchinson,  Thomas,  *< 
I'nctu-al  Work<>  (Oxford  ed.,  19(M) ;  Ki 
W  \  ed  ).  'Poetical  Works'  (8  vob. 

I  •!!  .b  b<sj-  s/0  ;  id..  •  F^ortical  and  '  PfWf 
\  \ . '  f ),  <  tov:  e :  h c r  wi  th  Dorothy  WordsworA** 
I.  >-i:..ir  (1(»  \(iN.,  London  1896;  2d  ed  *jo■^ 
ii.i:>'  only.  2  vols.,  ib.  1901):  Vlliilc  W.  HJit 
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5ie icription  of  the  Wordsworth  aiid  Colc- 
jiuscripts  in  the  Possession  of  T.  N. 

»ii>    (New    York    1897);    Wordsworth, 
yr,    *  Recollections   of   a   Tour  in    Scot- 
sdited  by  Shairp,  J.  C  (London  1874). 
NTABiES,  Criticisms:    Arnold,  Matthew, 
»  in  Criticism,  Second  Series,*   (London 
Cooper,   Lane,    ̂ Concordance   to   the 
of    Wordsworth*    (New   York    1911); 

ch,  S.  F.,  *  Wordsworth,  Tennyson  and 
ng:      A    Study    in    Human    Freedom* 
Arbor,   Mich.,    1911);   Herford,   C   H.. 

Vge  of   Wordsworth*    (London    1901)  ; 
,   W.   A.,    ̂ Coleridge   and   Wordsworth 
West    Country*     (New    York    1914); 

s,    Eniile,    *  William   Wordsworth*    (in 
ridge    History    of    English    Literature.* 
I,  ib.   1914);   More,   P.   E.,    <Shelbumc 

Seventh     Series*      (London     1907)  ; 
ion,  E.  S.,   *  Wordsworth  and  the  Eng- 
ke  Country*  (ib.  1911)  ;  Scudder,  V.  D.. 
^ife  of  the  Spirit  in  the  Modern  Eng- 
jcts*    (Boston    1895) ;    Stephen,    Leslie, 
,   in    a    Library*    (Vol.    II,    New    York 
Tutin,  J.  R.,   <A  Wordsworth  Diction- 
Persons    and    Places*     (Hull    1891); 

ister,    C.     T.,     <  William     Wordsworth: 
to    Know    Him*     (Indianapolis    1916); 
L.  J.,  <  Social  Studies  in  English  Litera- 
Boston   1916).     Biographies:     Gothcin, 
^Wordsworth:  pein  Leben,  seine  Werke, 
Zeitgenossen*     (2    vols.,    Halle    1893) ; 
,  G.  McL.,   ̂ William  Wordsworth:  His 
Works    and    Influence*     (2    vols.,    New 
916)  ;  Knight,  W.  A.,  <Life  of  William 
worth*   (3  vols.,  London  1889) ;  Legonis, 
^La  jeunesse  dc  William  Wordsworth: 
;ur  le  ̂ Prelude**  >    (Paris  1896;  English 
tion  by  J.  W.  Matthews.  London  1897)  ; 
F.  W.  H.,  ̂ Wordsworth*    (in  ̂ English 

)f    Letters,>    New    York    1880;    1904); 
I,    W.    A.,    <Wordsworth*    (New   York 
Rannie,   D.  W.,    ̂ Wordsworth   and  his 
(ib.   1907),  with  bibliography;   Words- 
Christopher    (ed.),    *Thc    Memoirs    of 

1  Wordsworth*  (London  1851)  ;  Yamall, 
Wordsworth  and  the  Coleridgcs*   (Phil- 
a  1899). 

>RK,  Henry  Clay,  American  song  writer 
entor :  b.  Middletown,  Conn.,  1  Oct.  1832 ; 
tford.  Conn.,  8  June   1884.     He  was  a 
for  a   time,   but   studied  harmony  and 
widely  popular  during  the  Civil  War 

bv  his  songs,  such  as  ̂ Kingdom  Comin'* ; 
Nicodemus* ;  ̂ Babylon  is  Fallen*;  and 
.ing  Through  Georgia.*  He  wrote  also 
ince  songs,  which  had  a  wide  circulation, 
them.  'Father,  Dear  Father.  Come  Home 
[e  Now* ;  and  sentimental  melodies  like 
trandfathcr's    Clock'    and    ̂ Lily    Dale.* 
inventions  by  him  were  a  rotary  engine, 
ng  machine  and  a  walking  doll. 

►RK,    in    mechanics.     Sec    Energetics; 
NICS. 

iRKHOySE,  in  the  United  States,  a 
ional  prison  for  petty  otTenders.  In 
d  the  poorhouse  is  calkd  a  "workhouse.** 
3uses  appear  to  have  been  correctional 
lly  in  England  also  and  were  first  erected 
reign  of  Charles  II  in  order  to  compel 
and  vagabonds  to  work  for  a  living.  Act 
les  I,  ch.  vii,  entitled  the  churduvardens 

or  overseers  of  the  poor,  with  consent  of  the 
majority  of  the  inhabitants  to  establish  work- 

houses for  lodging  and  maintaining  the  poor, 
and  made  various  arrangements  for  union  of 
parishes  for  this  purpose.  By  34  and  35  Vic- 

toria, ch.  cviii,  the  guardians  of  every  iinion  are 
bound  to  provide  casual  wards,  with  such 
fittings  as  the  poor-law  board  consider  neces- 
sar>',  for  the  accommodation  of  the  casual  poor. 
Every  workhouse  has  to  keep  a  register  of  re- 

ligious creeds  and  also  a  register  of  persons 
under  16,  hired  out  as  servants  or  apprentices, 
whom  the  relieving  officer  must  visit  to  in- 

quire into  their  food  and  treatment.  The  inmates 
of  workhouses  are  not  allowed  to  go  out  and  in 
at  pleasure  and  the  able-bodied  are  compelled  to 
work  when  required.  In  suitable  situations  they 
are  often  employed  in  field  labor.  Married 
persons  are  separated  unless  both  are  above  60 
years  of  age.  Drunkenness,  misconduct  or  re- 

fusal to  work  exposes  to  the  penalty  of  im- 
prisonment with  hard  labor.  The  workhouses, 

after  being  under  the  control  of  the  poor-law 
board,  were  placed  under  the  local  government 
board  in  1891. 

In  Scotland  the  legal  desi^ation  of  houses 
provided  for  the  accommodation  of  the  poor  is 

^'^poorhouses,*  as  in  America,  the  desi^ation 
•asylum  for  the  poor>*  being  also  used  in  the 
United  States.  See  Charities,  Public;  Pen- 

sions; Pauperism;  Sociology. 

WORKINGMBN'S  ASSOCIATION,  In- 
ternational. See  International  Woaking- 

men's  Association;  Sociausm. 

WORKINGMEN'S  CLUBS,  organizations 
for  educational  and  social  purposes  composed 
of  workingmen,  but  having  none  of  the  benefit 
or  industrial  features  of  the  trade-union.  In  the 
United  States  they  are  not  numerous,  and  where 
they  exist  are  organized  by  those  interested  in 
philanthropic  work  for  the  benefit  of  working- 
men,  and  are  usuallv  largely  educational.  In 
Europe,  however,  clubs  arc  often  formed  by  the 
workmg^en  themselves,  and  are  sotnetimes  po- 

litical, usually  socialistic,  and  sometimes  purely 
social;  there  are  also  numerous  philanthropic 
clubs,  especially  in  England,  organized  generally 
under  church  auspices.  These  are  both  social 
and  educational. 

-  WORKINGTON,  wer'king- ton  England,  a 
seaport  and  manufacturing  town  in  Cumberland, 
near  the  mouth  of  the  Dcrwent,  which  enters 
the  Solway  Firth  33  miles  from  Carlisle.  It 
has  a  good  harbor  furnished  with  a  Ircakwater, 
and  is  provided  with  docks.  The  municipal 
borough,  incorporated  1888,  does  not  include  the 
whole  of  the  previously  existing  urban  district. 
The  town  is  of  importance  from  its  industrial 
establishments,  which  comprise  large  iron- 
smelting  works  and  works  for  steel  rails,  iron 
plates,  etc. ;  it  has  a  shipbuilding  yard  and 
collieries,  and  carries  on  a  considerable  shipping 
trade.  The  salmon  fishery  is  increasing  in 
importance  and  seaborne  commerce  has  made 
great  advances  in  recent  years.    Pop.  25,092. 

WORKINGWOMEN'S  CLUBS,  organiza- 
tions for  educational  and  social  purposes  for 

working  women.  The  formation  of  these  clubs 
was  begun  in  Boston  in  1890,  and  they  are  now 
numerous  ihroughout  the  United  States;  there 

i.s  a  National  League  of  Workincwomcn's  Clubs; 
and  several  State  leagues.  These  club*;  have 
been  organized  on  the  initiative  of  women  out- 
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side  the  working  class,  and  include  in  their 
membership  both  workingwomen  and  "women 
of  IcisiJre";  one  of  their  great  benefits  is  the 
promotion  of  understanding  and  sympathy  be- 

tween iliesi-  two  classes.  The  clubs  are  entirely 
self-governing,  all  menil>ers  being  on  an  equal 
tooting  an<l  having  equal  share  in  the  manage- 

ment. They  are  also  self-supporting  by  means 
of  moderate  fees  and  the  proceeds  of  entertain- 

ments. The  club  rooms  furnish  the  working- 
women  with  a  place  for  recreation  with  pleasant 
surroundings  and  the  social  feature  is  empha- 

sized, but  the  educational  side  is  not  neglected; 
public  questions  are  discussed  and  instruction 
in  domestic  science,  stenography,  etc.,  is  given. 
In  some  cases  the  clul)s  have  been  instnimental 
in  obtaining  reforms  in  industrial  conditions  for 
women;  the  Massachusetts  State  League,  for 
instance,  was  largely  influential  in  establishing 
the  eight-hour  dtiy  in  Boston  department  stores. 
Some  clubs  maintain  vacation  homes. 

WORKMAN,  Fanny  Bullock,  American 
traveler  and  mountain  cumber,  wife  of  \V.  H. 
Workman:  b.  Worcester,  Mass.,  afnuit  183(). 
She  was  a  daughter  ot  Gov.  A.  H.  Bul- 

lock of  Massachusetts,  and  was  educated  in 
New  York  and  in  France  and  Germany.  She 
was  married  in  1881,  afterward  traveling  with 
her  husband  in  Northern  Africa,  Asia  Minor 
and  the  Far  East.  In  1889  she  made  several 
record  first  ascents  for  women  in  the  Himalayas, 
of  which  tlie  highest  was  Mount  Koser  Gunge, 

21,000  feet  in  altitude.  She  gained  the  women's 
world  record  for  mountaineering  in  190b  by  her 
ascent  of  the  Nun  Kun  Peaks,  reaching  an 
altitude  of  2J.J00  feet.  In  V)\2  she  surveyed 
the  Rose  Glacier,  and  discovered  the  water- 

shed between  the  Indus  and  the  Turkestan  re- 
gions. She  is  a  Fellow  of  the  Royal  Geographi- 

cal Society,  and  has  collatiorated  with  her  hus- 
band in  writing  tK>oks  of  travel. 

WORKMAN,  George  Coulaon,  Canadian 
educator  and  theological  writer:  b.  Grafton, 
Ontario,  2S  Sept.  1848.  He  wa^  graduated  at 
Victoria  Univcr>ity  in  1S75,  and  reirivcd  the 
decree  of  Ph.D.  at  the  University  of  Leipzig 
in  1889.  In  lS7(>-78  he  was  assi:>tant  editor  of 
the  Christian  Guar  J  ton,  and  he  afterward 
served  several  vcar.s  a>  a  pastor  in  the  Metho- 

dist Church.  He  was  professor  at  Victoria 

I'niversity,  C<rt»urg,  in  1S84-*>1 ;  and  in  1904- 08  he  was  professor  of  Old  Testament  exegesis 

and  literature  at  the  W'esleyan  Theological 
Seminary.  Montri^-al.  He  was  later  engaged  in 
writing  and  gained  a  high  reputation  as  a 
biblical  critic.  He  has  written  'The  Text  of 
Jeremiah>  (1889);  *The  Old  Testament  Vindi- 

cated* (18<>7);  'How  to  Studv  the  Hible' 
(1902):  *The  Servant  of  Jeremiah*  (1907); 
*At  Onement,  or  Reconciliation  with  God' 
(1911).  etc. 

WORKMEN'S     COMPENSATION,     a 
^yst^m  of  indiinnifvink:  vvuKe-vvorki-r.-^  and  em- 
plnyic^  &:i  fie  rally  for  econcunic  los>es  candied  by 
injuri<  ̂   (  cither  through  accident  or  occupational 
di*ra**'>  a^d  rhio  to  emplnyment  The  modern 
developmiTii  .^f  indii^^try.  r<.pcTially  through  ap- 

plication of  m»rb;iiiir:»l  enerny  and  ccmpliratrd 
machinery  ai;d  ibr-'UL-h  ilu-  irnivMb  in  the  di- 
mension<  oi  indn!-Mi:il  ■■r>iTatinn>.  ha<  rai-^til 
induMrial  accid<n'>  .tii«l  injuries  to  the  difcrnity 
of  a  grave  social  pmlilcni  It  i-*  enou^^h  to 
point  out   that   in  Germany   alone  the  number 

of  accidents  re])orted  annually  exceed  TODjOOn. 
of  which  the  fatalities  approach  10,000;  thit  in 
the  United  States  the  numlxrr  of  iBdnsirial 
accidents  is  estimated  from  2.000,000  to  3,OODJOOD 
and  the  fatalities  from  25,000  to  30,000  a  jrcar 

The  theory  of  compensation  first  dgrciiyd 

in  Etiropi*  when  the  older  thcor>*  of  cmplcqrert' liability  (q.v.)  proved  inadequate  to  meet  ibc 
economic  problems  created  by  these  fatal  or 

disabling  accidents.  Employers'  lialiility,  or  the 
general  legal  principle  of  liability  based  upon 
the  code  civil,  gave  the  injured  workman  ibc 
right  to  recover  damages  if  he  could  cstablith 
by  proper  evidence  that  the  accident  was  doe  to 
the  negligence  of  the  employer  or  his  agcm.  la 
the  nature  of  things  this  was  possible  only  ia 
a  small  percentage  of  cases,  perhaps  10  per  ecu : 
in  a  large  number  of  cases  the  accidents  were 
foimd  to  be  due  to  the  negligence  of  the  injured 
employee,  or  of  one  of  his  fellow  employees,  or 
the  inherent  hazards  of  the  industry.  Tk 
result  was  a  rapid  increase  in  litigation  with 
comparatively  little  benefit  to  the  injured.  Thn 
became  a  serious  problem  in  the  more  haard* 
ous  industries  and  special  legislation  dcvdoped 
in  the  railroad  and  mining  fields.  Begimnt 

with  the  early  70's  the  problem  of  inanstriaJ 
accidents  liegan  to  attract  the  attention  of  Ewd- 
pcan  legislators.  The  earlier  proposab  were 
directed  at  a  change  of  the  burden  of  proof,  w 
as  to  force  the  employer  to  show  that  the  acci- 

dent had  occurred  without  any  negligent  oaks 
part,  rather  than  to  require  the  injured  person  to 
establish  negligence.  The  next  step  was  ik 
announcement  of  the  doctrine  of  *trade  risk' 
(ri.sque  professionelle,  in  French  termiaologsr). 
This  established  a  right  of  recovery  wbea  h 

accident  was  admittedly  due  to  no  one's gence  but  to  the  inevitable  hazard  of  dM 
dustr^.  Vet  even  with  these  modifications  ik 

doctrine  of  employers'  liability  failed  to  pit 
general  satisfaction.  The  final  step  ia  ik 
evolution  of  the  compensation  method  was  laki 
in  Germany  when  the  question  of  ne|;ligfBCff 
was  entirely  left  out  Proposals  de  la  109 
have  materialized  in  Germany  in  ■  lUlioi  ii 
1884.  This  legislation  established  oa  .  ,  of  rr^ 
CO  very  entirely  irrespective  of  the  t^  ■  oi 
causation  of  the  injury,  but  simply  oim 
of  the  fact.    On  the  other  hand,  it  ; 
the  principle  of  a  specified  (admittediv         >— > 
compensation  according  to  a  definite ; 
which  compensation  is  graded  accorui      u- 
nature  of  the  injury,  the  degree  and 
nf    disability    and    generally   the   y§ 
capacity  of  the  injured  person. 

The   movement    for   accident   r> 
once  begiMi  in  Germany,  spread  ram 
out    Kuro|)e  and  later  throi         c 
the  world  —  as  the  following  i 
which  the  acts  are  listed  accoTuii      va 

in  which  they  have  passed).  Emrc      -^ 
lS^q:    .Austria,    1887;    Norway.  • 
1K<>5;    Great    Britain,    1897;    Dt,  l 
Iraiue.  liS98;  Spain,  1900;  Greece,  - 
Sw(<lrn.   I*H)1 ;   Luxemburg,   IW* 
^;iiim.    Vf03;    Hungary,    1W7: 
l.nbtensn'in.   Servia,    1910;   Sw.»*. 
!<• '11  mania.    r>12;   rorttigal,   191  J. 
'  tr.i'c      \i  \v    A  aland,    New   South  *► 
Australia.   1900;  British  Columbia, 
r.ninswick,  190.);  Cape  of  Good  Ho| 
land,  V)05;  Transvaal,  1907;  Alberta,  ..^ 
land,    1908;    Quebec.   1909;   Ifaaito) 
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Wl 1910;  Tatmania,  Saskatchnrui,  Labn- 
«I;  W.  Australia,  1912;  Victoria,  1914; 
o.    1916.      OthfT    Foretgn    Countries.— 

'Mexico),  Venemela,  1906;  Peru,  Japan, 
Gnba,  1916.     United  Slates.— U^tylmd, 
UoilM  States   (goveminent  emiiloyees) , 

ibna^  1909;  New  York,  1910;  Kansas, 
M,    New    Jersey,    California,    New 
e,  Wisconsin,  Illinois,  Ohio,  Uassa- 

m,   1911;  Michigan,   RJiode  Island,  Aii- 
^oal  Zone,  1912;  West  Virginia   Oregon, 

Texas,    Iowa,    Nebraska,    Minnesota, 

«.cut.  New  York,  1913 ;  Maryland,  Lottisi- 
fiatitt^,  1914:  Wyoming,  Indiana,  Mon- 
dldahotna,  Uaine,  Vermont,  Colorada, 
L  Pennsylvania,  1915;  Kenluclcy,  Porto 
1916;  New  Meuco,  Idaho,  1917;  Dela- 
1918. 

  ,_e  basic  principle         ..   
Doul  the  civilized  world.  It  represents  _ 
of  the  economic  and  soual  considerations 
i  over  the  purely  legal  considerations  of 
a]  fault  and  responsibility. 
m^  based  upon  the  same  general  prin- 
bt  numerous  compensation  acts  present  a 
Teat  variety  of  provisions.  The  special 
»  of  the  American  compensation  legisla- 
ill  be  referred  to  presently,  and  in  view 
very  lar^e  number  of  compensation  acts, 
le  most  important  European  acts  need  to 

ed  here. 
I  die  elimination  of  the  principle  of 

iM..  mt  the  very  bottom  of  all  compensation 
'ion.  in  several  acts  vestiges  of  the  eon- 
1  remain,  as  for  instance  in  the  cxcep- 

■    <^cci dents    due    to    wilful    misconduct 
itain)  or  even  gross  negligcDce  (Den- 
ssia,    Sweden,    (.tc).     In    some   acts 

uiitain)  compensation  ia  limited  to  acd~ 
I       le  'out  of  employment,*  but  the  pre' 

|v  is  to  cover  all  accidental  in- 
_■       I     il  during  cmidoyment  (Gennair^, 

xutikisary,  France.  Italy),  so  as  to  avoid 
ry  enquiry  and  controversy. 

w     ir>ratively  few  countries  have  all  em- 
jccn  covered.    During  the  early  history, 

.       ensation  was  siill  considered  an  ex- 
bi,  >I  was  limited  to  specified  groups  of 
ies  and  wageworkers ;  and  while  in  most 
s  t^  subsequent  amendments  the  appli- 

uf  acts  was  rapidlv  extended,  Germany 
reat  Britain  arc  perhaps  the  only  ones  in 
die  acts  are  almost  universal.    Agricul- 
aborers  arc  stil!  outside  of  the  compen- 
acts  in  most  countries,  and  office  and 

I  em^oyees  and  even  all  commercia]  es- 
mcnts  are   excluded  in   most   European 

thin  the  recent  years,  with  better  study  of 
lonal  hygiene,  the  danger  of  vocationa] 
(such  as  poisons,  etc.)  has  attracted 

I.  deal  of  attention.  The  British  and  the 
acts  are,  however,  the  only  ones  which  in- 

idden 

Jon  is  still  known  as  accident  compen- 

:>f  the  question  of 
jc  =^,^...^  .,^..^...  ,.^„.e  is  a  fundamental 
of  die  compensation  system,  a  benefit 
Uch  admittedly  grants  a  limited  and  not 

rt  to  the  eliminat 
he  specific  benefit 

full  cMnpensation  for  losMi' 'snstniKA  One method  of  limitadon  is  the  Wsrflng  period  which 
leaves  minor  acddedts  entirely '  iritbout  money 
coinpensation.  This  waJting'period  varies  be- 

tween (wo  days  (in  the  NcAulands),  or  three 

days  (In  Auitrb-Hui^piiy),  «r  none  in  Italy 
and  Sp«in,  to  13  week*  m  Denmaik  or  Germany. 
In  four  coutttrieE,  howevef,  all  accidents  are 
treated  and  compensaled  out  of  the  com- 

pulsory HckncsB  insurance  system  <1S  vccks  in 
Germany  and  Russia,  10  weeks  in  Huiwary  and 
four  weclci  in  Austria).  The  geoerai  metbod 

of  compensation  is  a  weddy  benefit  In  propor- 
tion to  the  usual  earnings  of  the  injured  penoiL 

the  woportion  vanritig  twtween.  SO  per  csnt  and 

Gompensatiott  durine  4e  time  of  disability  is 
coasidercd  preferaUc  to  a  hnnp  aom  usnally 
ELyable  as  a  resnit  of  litigaiion  under  liahSiiy 

ws,  because  it  is  better  adapted  to  tfle  nonnal 

cocicUtiont  of  a  waeeworker's  existence  and  pre- vents the  squandering  of  the  inderaoity  either  in 
unwise  living  or  unwise  investment. 

The-  cempensadon  of  partial  disatnlity, 
which  often  is  pcmianeot  in  diaracter,  raises 
many  ooinplicated  nroblems.  The  economic 
cMsequences  of  such  injuiict  are  a  decrease 
in  eantincs  tather  than  total  disability.  The 
German  method  followed  bf  many  acts  is  to 
grant  a. permanent  pension  commensurate  with 

the  dc^ic  of  loss  of  earning  csfiacity.  This 
is  admitted,  liowevtir.  to  develop  nodesaraUe 

consequences;  a  very  large  number  of  pcF- 
sons  .dnnvii^  very  slight  pensions,  a  dmin 

to  retaiA  thu  sowll  pension  by  constant  ex- 
aggeration of  insignificant  injuncs,  and  a,coni- 

mutation.  of  ■ffMii  pensions  to  lump  aiuns  ftad^ 
many  advocalet. 

Still  more  complicated  is  the  compcnsadoa 
for  fatal  accidents.  Here  many  differ«at 
mi^thods  ari;  found,  from  lump  sums  to  life 
pensions.  The  latter  method  is  recogniicd  as 
preferafile,  and  the  pension  in  proportiou  to 

(he  wages  is  adjusted  to  the  number  of  sur- 
viving dependents.  The  latter  includes  the 

widow  and  orphans  under  a  certain  specified 
age  (from  14  to  18  in  various  aetsl  an<f  some- 
limes  other  relatives,  parents,  brothers,  grand- 

children. The  sociaUjr  adequate  way  is  to  com- 
pi^nsaie  the  widow  till  death  or  remarriage; 
in  the  latter  case  a  small  lump  sum  is  □(Tered 
as  a  dowry  so  as  to  counteract  the  unfavorable 

of   pension    upon 

nets  of  most  Brilsh  colonies)  place  dciinile 
money  limlls  on  the  total  amount  of  com- 

pensation for  fatal  accidents.  It  is  evident, 
therefore,  that  the  entire  subject  of  compen- 
=ation  for  industrial  injuries  is  slil!  in  a  primi- 

tive stage  even  in  Europe.  Up  to  the  begin- 
ning of  the  European  War  ihere  was  a  con- 
stant and  growing  stream  of  legislation  by 

means  of  which  compensation  systems  were 
liHng   gradually   extended   and   improved. 

Workmen's  Compensation  in  United 
Statea.— The  movement  for  compensation  legis- 
Inlion  did  not  reach  ihc  United  States  until  some 

25  years  aflcr  it  began  in  Enrope.  Meanwhile 
the  rapid  induslrializatjon  of  the  country 
made  the  problem  of  industrial  accidents  a 

very  grave  one.    The  conditions  of  Employers' 
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Linliiiity  liascd  upon  the  AnKl(»-S;ixoii  cummun 
iuw  arc  very  much  less  favoralilc  to  the  in- 

jured workman  than  the  Code  Civil  o\  Kuro- 
peaii  countries.  The  doctrines  of  ̂ fellow  serv- 

ant," "contributory  neKliK^'uce'*  and  "assump- 
tiuu  of  risk"  suTistantially  affected  the  pro- 

portion of  cases  in  which  recovery  was  pos- 
sible. For  years  legislative  efforts  were  made 

to  .strengthen  the  liability  of  employers  by  com- 
plex legislation  and  the  result  was  very  much 

increased  litigation  with  greater  waste  for 

attorney's  fees,  occasional  heavy  verdicts,  and 
itn  the  whole,  very  limited  compensation  to  the 
injured. 

Afiritation  for  a  radical  change  to  a  system 
uf  compen>ation  appeared  sporadically  even 
toward  the  close  of  the  last  century,  but  gained 
strenf^th  only  toward  VUO,  when  a  veritable 
lloc»d  of  lef?islation  appeared.  The  earlier  acts 
were  declared  unconstitutional.  In  fact,  the 
famous  Ives  decision  by  which  the  New  York 

Compensation  Act  of  1910  was  declared  un- 
constitutional, intUienced  the  subseciucni  de- 

\olopment  of  legislation  very  stronj^ly.  A  very 
lar^e  number  of  Slates  adopted  the  so-called 
New  Jersey  or  elective  system.  Accord inf^  to 
this  system  employers  may  elect  or  reject  to 
come  under  a  compensation  system.  Hut  the 
penalty  for  rejection  is  a  strengthening  of  the 
liability  provisions  by  the  a)  oliiion  of  some 
or  all  of  the  three  doctrines  al>ove  referred  to. 

of  *  fellow  servant,  contrilmtory  nef?lif?ence  or 
assumption  of  cost,"  while  the  award  for 
election  is  freedom  from  the  obliKations  of  em- 

ployers* liability.  In  fact,  most  of  the  States 
are  still  operating:  their  compensation  under 
this  elective  system  except  Arizona,  California. 
New  York.  Ohio.  Wnshington,  Wyoming, 
Mar  viand.  Oklahoma.  Of  these  seven  States 
three  (California,  New  York  and  Ohio)  took 
the  precaution  to  amind  their  State  constitu- 

tions before  passing  compulsory  acts,  while 
in  the  other  States  the  opinion  prevailed  that 
compulsory  laws  were  not  CJintrary  to  the 

Con>titution  of  either  the  State  or  the  L'ni<Mi. 
Opinions  differ  amoni;  authorities  on  Consti- 

tutional I -aw  as  to  whether  U)th  compul>ory  or 
even  electixe  (with  their  hidden  methods  of 
I'oerrion )  are  in  accordance  with  the  Consti- 

tution of  the  I'nitecl  State<. 
The  necessity  of  making  compensation  ac- 

ceptable to  employers  inider  an  elective  system 
has  kept  the  scale  nf  benefits  down  so  as  to 
make  it  cheaper.  The  I  en e fit  scale  of  the 
nn  me  roils  .'tcts  tl  net  nates  considerably,  the  New 
York  act  «»f  1*M3  ]trrsent!ng  the  highest,  and 
the  acts  of  New  Jitse>,  ('ii!ora<lo,  Pennsyl- 

vania the  lowest  levels  n\  eompensation.  so 
that  on  an  avera^je  the  Nrw  York  acts  ofTers 
.t'-in  twice  as  ninrh  to  the  injured  workman 
.-  ;be  acts  «n"  Nrw  Jer^v  or  F'l  niisylvania. 

'  ■■::-'«li!.i!  le  dissatisfartion  with  the  pro\isitin> 
K>'  •  utTiin  tiN.niiiii  .itts  i>,  therefore,  rapidly  ac- 
iinnii !.»■.:::>:.  M«»^t  fre<|nenl  causes  mentioned 
i-  'he  b  I  ..'til  cf  thr  waiting  period  which  re- 

man."  Tv.i-  v.'ck-  in  most  acts,  thi  5()  per  rent 
•^riile  ni  I  ;r.;.i  !.-.it:nn.  which  is  the  rule,  only 
fjw  "T  >i\  .1  •-  li.i'.  i!ii.'  lai-i'd  ii  Ml  cm  per  cent 
DT  frfi-  ;  pi'  !:■■  .imI  till  '.Mi- I  !inn-  I'luiMtioii 
i«ii  pi  nii.iM  ■  ■  ;'i'ii:i-  .t-  \\i-|l  .« -  l.ital  n  i  i- 
«lt  nts.  \.ii\iiL  ii-t\Mr[.  M*^  .11  III  ̂ \%)  week-  li; 

i>ome  acts,  hi'W^\er,  the  neci->r.>    ti>r  liu  pen- 

sion in  total  or  otherwise  Mrricms  di>aUhlic4 
has  been  recoKuized  (notably  New  York  and 
Cahfornia)  a^  well  as  life  pen»iun»  to  widc'W*. 

An  interesiinK  feature  of  American  Com- 
peiKation  acts  is  the  so  called  dismemi^r- 
ment  sciiedulc.  i.e.,  a  schedule  of  specific  l«tic- 
iits  expressed  in  numlier  of  weeks  of  |a>incn!i 
for  loss  of  extremities  or  parts  thereof.  This 
was  first  introduced  in  New  Jersey,  beiiur 
adopted  from  the  usual  commercial  accident 
insurance  contracts  and  was  accepted  by  almost 
all  of  the  other  acts,  liecause  of  its  simplicity 
and  ease  of  adjustment.  It  is  questioned  bow 
just  such  an  apfiraisal  of  surgical  injuries  ir- 

respective of  occupational  difference  can  he 
The  tentative  character  of  these  Yienefit  pn»- 

visions  is  shown  by  the  very  large  num^ier  of 

a  men  da  to  r>'  acts  notwithstanding;  the  shor 
history  of^  compensation  in  this  countr>'.  In Massachusetts  the  amendments  of  I9i4  in- 

creased the  average  value  of  f)enefits  by  ncarl) 
50  per  cent.  In  other  States  elective  acts  were 
substituted  by  compulsory  acts  ( California. 
Ohio.  Maryland),  in  others  the  administratis r 
provisions  have  been  thf)rouKhly  rewritten 
The  strongest  tendency  in  administration  ii  tbr 
establishment  of  special  commissifins  or  loard 
for  adjudication  of  disputed  claims  and  cun- 
trol  of  all  settlements. 

Compensation  Inaurmnce.— The  compensa- 
tion principle  estaf)lishe5  new  relatione  lietwetn 

empkiyers  and  employees.  In  a  certain  sense 

it  makes  the  employer  an  insurer  of  the  en- 
ployce.  Unless,  nowever.  the  principle  of  m- 
su ranee  would  tie  further  developed,  compen- 

sation miKht  prove  a  very  serious  hazard  to 
the  employer,  especially  tHe  smaller  employer 
Most  compensation  Uws  contain,  therefurc. 
i)ro vision  for  insurance  hv  means  of  which  a 
collective  responsibility  t^ikes  the  place  of  the 
individual  responsibility  of  the  employer.  In 
some  acts  such  insurance  is  compulsory  and 
in  the  other  only  permissive.  As  to  the  or- 
v^ani/atinn  r>f  insurance  an  active  sinifzirle  my 

be  observed  between  ordinar>'  commercial 
(stock)  insurance  companies,  mutual  insuraixe 

companies  nn  general  lines.  empto>-ers'  associa- 
tions or  State  funds.  The  stniggle  expreuei 

itself  either  in  legislative  elimination  of  fomr 
forms  and  provision  for  others,  or  in  cfeii 
competition  !>etween  co-existing  various  form 

;\  clas«^ificati(m  of  the  various  compensatim 
:tcts  according  to  their  insurance  system  mr 
l«e  presented  in  tabular  form  as  follow**  <P 
^'ompiilsopk'  insurance  in  prescribed  carrien 
fa)  In  a  monopnli^tir  State  insurance  fund 
f  Norway,  Switzerland.  Ohio.  Washinieton. 
Wvoniink'.  Nevada.  Oregcm.  West  Vir|tiirii^ 

rb)  In  employers'  mutual  association  con- 
ti tilled  bv  the  State  (Luxemhurfc.  Roumain. 
Sirvia.  Hungary,  Austria,  Russia.  (icnnanT 
<inece).  (2^  Compulsory  insurance  wii 
rlioice  of  insurance  form.  (a)  State  (and 
I  ••iniutinj.:  with  private  or  mutual  insanuKt 
I '•ni]Kiiiir>  ntaly.  Netherlands,  Mar>'laiKL  ̂ (* 
York.  Oklahoma.  Michigan.  Colorado.  PoM- 
-vlvar.ia.  Montana);  (b)  Private  or  amtaal 
i:Nii:.nii-«-  o<mpan!e>  f Massachusetts,  Tcx&< 
('••iintiticii!.  Illiiiiiis.  Idwa,  Wisconsin.  Indi- 
.ii>a.  M.iiiie)  ( J )  Voluntar>'  in&urancae.  U'^ 
S:ati  I'lnul  ciinipeiing  \iith  private  or  molBi' 
ii  surancc  carriers   (Sx^edcn,  Franci^  PtortnflL 
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•nia)  ;  (b)  Private  or  mutual  insurance 
s  only  (Belgium*  Great  Britain,  Spain, 
istein,  British  Colonies,  Japan,  Nuevo 
Peru,  Venezuela,  Cuba,  Alaska,  Arizona, 
>,  Louisiana,  Minnesota,  Nebraska^  New 
ihire,  New  Jersey,  Rhode  Island), 
the  United  States  the  principle  of  com- 
f  insurance  has  evidently  made  substan- 
lins.  In  some  form  this  principle  is 
in  22  States,  though  in  15  of  these, 
isation  itself  is,  in  form  at  least,  elect- 
Another  significant  feature  brought  out 
5  table  is  the  development  of  State  in- 
e,  not  only  in  Europe  but  in  the  United 

nopolistic  State  Compensation  Insurance 
nd  in   Europe  in  Norway,  Switzerland; 
United  States  in  Nevada,  Ohio,  Oregon, 
ngton,  West  Virginia,  Wyoming. 
npctitive   State   Compensation   Insurance 
jid    in    Europe    in    Italy,    Netherlands, 
!,     Sweden,     Portugal;,   in    the    United 
in    Maryland,    New    York,    California, 
n,    Colorado,    Pennsylvania,    Montana. 

uier    state    compensation     insurance    is 
in    seven    European    countries    and    13 
of  the  American  Union. 

s  development  indicates  a  growing  tend- 
0  eliminate  both  private  profits  and  the 
xpenscs  of  private  competitive  business 
:  this  field,  so  that  insurance  can  be 
led  to  employers  at  cost  and  the  burden 
ustry   made    as    light    as    possible.    See 
Insurance  and    the   authorities   there 
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>RKS,  John  Downey,  American  jurist 
nator:  b.  Ohio  County,  Ind.,  29  March 
He  served  18  months  in  the  United  States 
in  the  Civil  War,  later  studied  law,  and 
;  was  admitted  to  the  bar.  He  practised 
Vevay,  Ind.,  in  1868-83,  and  served  in 

islaturc  in  1879.  After  1883  he  was  en- 
in  practice  at  Los  Angeles,  Cal.,  was 
of    the    Superior    Court   of    San    Diego, 
1  1886-87,  and  justice  of  the  Supreme 
of  California  in  1888-91.  He  afterward 
id  to  law  practice  and  was  active  in  con- 
with  anti-race  track  legislation  and 

)a]  and  other  reforms.  He  served  in  the 
States  Senate  as  a  Republican  in  1911- 

»  published  < Courts  and  Their  Jurisdic- 
1894)  ;  'Practice,  Pleacfing  and  Forms> 
J.,  1882-86:  4th  ed.,  1906);  <Irrigation> 

etc. 

WORKSHOP  COMMITTBBS,  or  the 
^WHITLEY'S  INDUSTRIAL^  COUN- 

CILS, joint  committees  of  employers  and  em- 
ployed in  each  British  factory,  workshop  or 

coal  pit,  the  formation  of  which  was  advocated 
in  1918  in  the  first  report  of  the  Committee  on 
Relations  between  Employers  and  Employed 
of  the  Ministry  of  Reconstruction,  by  the  Rt. 
Hon.  John  Henry  Whitley,  chairman  of  Ways 
and  Means  and  deputy  speaker  of  the  House 
of  Commons.  The  purpose  of  work  committees 
is  to  establish  and  maintain  a  system  of 
friendly  co-operation  and  discussion  between 
employers  and  employed,  by  regular  meetings  at 
fixed  times,  keeping  in  the  forefront  the  idea 
of  constructive  co-operation  in  the  improvement 
of  the  industry  to  which  they  belong.  Reports 
of  the  operations  of  these  works  committees  are 
issued  by  the  Ministry  of  Labor. 

WORKSHOP  TERMS.  The  following  list 
of  mechanical  terms  includes  a  selected  number 
of  the  most  significant  terms  and  phrases  com- 

monly used  in  workshops  by  mechanics,  machin- 
ists and  metal-workers,  describing  briefly  the 

various  methods,  processes,  and  special  opera- 
tions usually  required  in  the  execution  of  a 

general  line  of  shopwork,  either  in  wood  or 
metal 

For  information  relative  to  similar  terms 
specifically  applied  to  the  making  and  handling 
of  hand  and  machine  tools ;  to  the  construction 
of  engines  and  machines,  etc.,  consult  articles 
under  the  titles  Boiler  Shop  Terms  ;  Electrical 
Terms;  Engine;  Engineering  Terms ;  Foundry 
AND  Forge  Shop  Terms  ;  Locomotive,  Prinopal 
Parts  of;  Mechanical  Terms;  Tools;  and 
Valve  and  Valve  Terms  ;  in  this  Encyclopedia. 

About  Slkdgb. —  To  deliver  heavy  blows  with  a  sledge  ham- 
mer by  swin^ng  it  through  large  arcs,  as  distinguished 

from  "  Up  Hand,"  meaning  the  delivering  of  light  blows 
by  swinging  the  hammer  through  small  arcs,  or  by  the  use 
ox  a  lighter  hammer. 

Abrasion.— ;■  The  wearing  away  by  grinding  instead  of  cut- 
ting. It  is^  effected  by  the  use  of  emery  wheels  and  other 

forms  of  grindstones,  when  cutting  tools  cannot  be  used  on 
account  of  the  hardness  of  the  material  worked  upon,  or 
where  the  action  of  such  tools  would  be  too  slow,  or  tend 
to  produce  inaccurate  results. 

Arboring. — The  shouldering  back  of  a  flat  bearing  face  to 
receive  the  washers  and  nuts  of  attachment  bolts. 

AsSBMBUifc. —  The  putting  together  of  the  parts  of  a  machine 
prei)aratory  to  the  final  work  of  fitting  and  adjusting.  It 
IS  especially  applicable  in  cases  where  such  parts  arc  made 
in  great  numbers  by  machinery,  and  are  designed  to  bo 
interchangeable. 

Autogenous  SoLDBRrNC. —  The  joining  of  pieces  of  metal 
by  fusing  their  contact  surfaces,  and  without  the  use  of 
solder. 

Babbitting. — The  process  of  lining  bearings  with  Babbitt metal  or  with  white  metal. 

Backing-off.—  The  cutting  away  of  the  "  leaving  "  portion 
of  a  screw  tap  so  as  to  allow  the  "  entering  "  portion  to work  more  freely.  It  effects  a  reduction  in  the  friction 
between  the  sides  of  the  tapped  hole  and  the  portions  of 
the  tap  which  do  not  cut. 

Backing-out. —  The  withdrawing  of  a  tap  or  die  after  the 
thread  has  been  cut. 

Barb. —  Slightly  less  than;  scant;  applied  to  a  dimension 
slightly  below  a  definite  sire.  So  slightly,  that  the  differ- 

ence cannot  be  detected  by  rule  measurement,  and  may 
be  determined  only  by  calipers,  that  is.  a  difference  less 
than  1-64  of  an  inch. 

Barffbo. —  Iron  work  which  has  been  coated  with  a  film  of 
magnetic  oxide  by  the  **  Barff  "  xnocess,  to  prevent  it  from rusting. 

Bbaoing.—  The  edge  of  a  sheet  of  metal  thickened  or  turned 
over  to  stiffen  and  strengthen  it.  A  fillet  or  strip  curved 
around  the  edge  of  a  casting  to  strengthen  it.  or  lor  orna- 

mental purposes.  The  semi-circular  termination  of  the 
spigot  end  of  a  pipe. 

Bbaumontagub. —  Any  compound  used  for  filling  up  holes 
for  purposes  of  concealment.  As  prepared  for  filling  up 
blow-holes  in  castings,  it  consists  or  beeswax,  resin,  lamp- 

black and  iron  borings. 
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Pen c II  WoKK.—  Work  executed  at  the  bench  or  viae  asi  dis- 
tiiiKuished  fnun  luthc  wurk.  the  wurk  of  the  fitter,  fir  that 
(>(  the  cn-ctor. 

BiCNb.  -  Thf  curveil  iKirt  nf  a  pitic  by  which  its  axiul  direc- 
tion it  chaxiKcd.  A  I'irnd  i^uKht  to  U-  '>f  as  larm*  a  radius 

at  possible  in  order  to  rciluce  the  frictimi  of  the  liquids 

cunw>'ed  by  them.  I'hev  arc  knuwn  as  quarter-bends. 
eiKhth-}jends  and  kuticiith-bends,  having  antics  uf  90". 
4S'  and  2 2  J',  rcsi>ccti\-ely. 

Blalk  Pipe. —  Iron  pi|ic  that  is  not  Ralvanixod  or  polished. 
Black  Work. —  Machine  wiirk  which  hai  not  been  machined 

or  puli^ht'd. 
Blank.  —  A  piei-t-  of  metal  cast,  stamped  tt  forged  to  a 

niUKh  sbapr.  dcsiKncd  to  be  later  machined  to  some  par- 
ticular furm.  BUnk  bolts  arc  the  r')tuh  forgings  of  the 

U»lts  bcfi'ri*  the  s<rvw  thrr.i(U  have  Ui-n  cut. 
BoKiNG. —  The  makinK  or  finishinK  "f  circular  holes  of  com- 

I«ratively  Urge  diameter,  in  metal  or  w<.>od.,  by  the 
ust:  of  tiM>l&  haviiij^  one  cuttinK  i'df{C  only,  as  distinimished 
from  drilling,  which  si^Mit^'S  the  maki:iK  c)f  small  holes 
with  tor -Is  havinK  lw<>  cutting  i'dK<'!i< 

BiL\i»s  Borings.  —  The  b  in  i^^  and  tiiminKs  of  brass  castings 
which  are  collected  in  shops.  Thiy  are  separated  from 
the  imn  borinKS  by  the  use  of  magnets  and  are  then  le- 
mcltcil. 

Brass  Finishing.  -  A  special  branch  of  work  involving  the 

later  stages  of  the  m:inti]'acture  of  I  toss  c-icks,  luliricators. 
valves  and  other  similar  engine  and  pump  tiltings.  It 
mmbincs  the  operati  -ns  <>f  turning,  milling,  grinding  and 
liumishinK- 

Brazing.  -The  joining  of  metallic  surfac^es  by  the  mbc  of 
an  inter|puse<i  film  ot  bniising  metal,  un  alloy  of  about  98 
parts  of  copper  to  two  p.;rt8  "f  tin.  The  >)ints  to  Ije (•raxed  are  nrat  draned  and  Nmnd  with  wire.  Then  thev 
are  subjected  to  the  a<  ti  >n  of  a  clear  fire,  sprinkled  with 
hrrax  and  heated  until  the  alloy  is  melted.  This  process 
is  also  known  as  hard  s«>lil('ring.  The  profmrtion  of  c  >ppcr 
in  the  allov  shotild  Ym;  as  hii:h  as  p<issibU'.  so  as  to  prevent 
the  use  of  a  brazing  temperature  that  would  melt  the  sur- 

faces being  hrau'd. 
Bright  Work. —  Those  parts  of  a  machine  which  arc  pol- 

ished, either  to  reduce  the  friction  of  the  hearing  parts,  or 
for  the  purpi.'sc  of  ornamentation. 

Broauiisg. —  The  enlarging,  sm^irithing  and  turning  out  of 
drilled  h'AvB  by  the  use  of  a  br>ach  orrvarnvr.  Broaches 
are  sometimes  calle*!  rose  reamers. ,  They  arc  ma^ie  of  vari- 

ous iectic>nal  f-'irms,  their  cutting  angles  ranging  from  90° 
to  I  JO". 

BucKi.B. —  A  ̂ )calized  ine<iua1ity  in  plates  of  vnnjd  or  metal 
caused  byun'.- iual  stniins  and  stresses.  Buckling  is  pn>- 
ducfd  in  timber  bv  the  presence  of  moisture,  by  dryness, 
or  by  unevenncss  of  grain.  In  metals,  it  is  caused  by  unequal 
stresses  set  up  by  variations  in  density,  temperature,  or  in 
the  rate  of  cro'ling. 

Bi'FKiNG.—  Pi>lishing  by  nu-ans  of  leather  and  emery,  or 
other  alirasix-v   powder,  on  u  buffing  whi-el. 

Bi.'RNisHiNG.  —  The  p  ̂ lishing  of  one  metallic  surface  by 
rublnng  with  another.  It  is  sometimes  emneotisly 
applied  to  the  prjcess  of  buIfmK. 

Bi'RR. —  The  ragged  and  undrt.iched  etlgc  of  metal  turned 
over  when  a  nu'tal  plate  is  subjected  tu  al^rasion.  or  when 
It  is  subjccte<l  to  punching,  drilling,  or  cutting  operati  ms 
in  general. 

Bisii  or  BrsHiNG. —  The  internal  c>'lindrical  lining  of  a 
bcarinft.  Bushes  are  maile  of  gun  nwtal.  or  of  vjme  kinil 
i»f  anti-frirti-*n  metal,  ar^d  .'»rc  used,  eithi-r  f-ir  purp(>»cs  ttf 
ooinomy  or  for  i-onxi-nient-e.  In  the  former  case,  an 
infiri'T  rr.rl,il  is  linnl  with  >t.v  n:-ire  expensive,  thus 
reducing  the  total  c<»>t.  .in'l  in  the  latter  case  in  order  to 
permit  of  their  ticin^;  rL;iIact-d  when  worn  out,  without 
replarin)^  the  main  r.i<;?i'ur.  A  bush  is  un  li\'ided.  thus 
^jeing  distingui-iihivl  fr\.:;i  a  brass,  which  is  divided. 

BfsniNG. —  The  fitiinp  "f  -l-iving  in  -^f  bushes  into  their 
aeatings. 

BtTT  MBAsi'REMKNT.  -  Thv  taking  of  measurements  by 
means  of  a  rule  p1ace>l  against  the  luirt  measured,  as  dis- 

tinguished fr'>m  :T'ea'iurtMK-nt.s  taken  by  the  use  of  tram- 
me!s.  caliTiTs.  i-'nipasN«^   t  dividers. 

Camrkr. —  The  amount  ••(  curvature  given  to  an  arched 
?':ir  <T  Structure. 

CiUMFKR.— A  l»evel  imparted  t-  e<Iges  otherwise  rectan- 
kHiUr.  such  as  the  bevels  "f  nuts,  and  the  rounding  ends 
of  I -.Its. 

rnATTER. —  The  m-ise  caused  in  machine  work  !»y  a  lack  of 
TU!'.  litv  in  thi  mttinr  *.  "  K. 

rmiTiNi;  —  The  rem  'V.d  f  'ninutr  p-irticles  of  mrXA\  from 
thr  flees  ■  T  fr  ifn  the  clge^  of  rnrt.il  w<Tk  with  a  chisel  and 
hammer *whi**:  'b*  i't*.  h"'  f  mi-t.il  re«i«irvd  t-i  l»e  removed 
IS  t  I"  !  xw.v  *.     '  ■    t    ■  ::i;4ishi-l  bv  th»  usr  "f  the  file  alone. 

Cm'tkini..  T>.-  nuth . !  -f  atta^hini;  lathe  w-rk  to  the 
various  .  1  1-  'k  :     f  i  l.itl;««. 

rLKM**Ni  I  T*  I  I"'.  ■!  ,t  -f  >!vtie.  op«-i  or  fre«'.  K'tween 
the  <•■  •■.tu""iii  •. .  :-i'*  f  .1  'n  I- him-  r  the  like.  Wheel 
ile.tr»M.  •  I,  !"  r  ;i  i  '«!'■%•••  i"  ■ritiuti'XK  tn-th.  In  the 
rase  "f  tir^s.*  "  i  *"■.•■  »',i.i  i-  '-rtwre!.  tV-'ir  Hanges  and 
the  <■  ll.ir'.    :;•■•:  *'  •  :t    V.  *•*... 

Clearance  Ani.ie  TV.  .mi*'!  f  rmel  I  ctwi-cn  the  fan- 
of  a  cutting  t'^l  ari  the  face  of  the  material  operated 

upon.  The  maintenance  of  the  proper  antle  »  vtrr 
nccewary  to  prevent  the  ■etthnc-up  tA  undnc  frictr>e  m 
grinding  action  twtween  the  tool  and  the  w«vk.  Tka 
angle  varies  fn^m  alKjut  J**  in  some  metal  workiaf  tocik  ti 
about  2S'*  in  wood-working  pUnea.  Also  called  the  aagli of  relief. 

Clearing  Hole.—  A  hole  full  to  the  ̂ eci6c4  ine.  so  that  i 
turned  stud  or  bolt  of  the  tame  nomanal  daanetsr  will  psm 
freely  yet  ckMely  through  it.  It  is  used  in  oppositysB  t. 
the  term  tapping  hole. 

Coning.—  The  tapering  of  the  running  edges  d  tht  wWih 
of  railway  cars,  cranes  and  turntable  roOen.  Wkn  s 
train  runs  around  a  curve,  the  wheels  are  thrown  ovtward 
by  centrifugal  force,  and  the  inner  and  outer  wfceth  d^ 
scribe  arcs  of  unequal  length.  By  coning,  the  outer  wteeb 
are  enabled  to  run  on  their  greater,  and  the  inner  wh^h 
on  their  lesser  diameters,  thus  compensating  for  the  dAv- 
encc  in  the  arcs  described  by  the  wheels,  by  the  diffutuu 
in  the  cliameters  of  the  wheels. 

Countersinking. —  The  proceis  of  recessing  a  bote  tmmrt'y with  a  countersink,  or  with  a  rote  bit.  or  with  driDi.  »■ 
that  the  head  of  a  screw  or  a  rivet  will  lie  level  with  thi 
surface  of  the  material  into  which  it  is  fitted. 

Crow's  Pebt.—  The  marks  made  thus  <>    oa 
to   indicate  the  points  between   which  a 
measurement  is  given. 

Cin. —  The  removal  of  a  shaving  from  a  piece  n( 
lathe,  or  in  a  planing,  boring  or  other  siniilar  m^>^— 

Dead  Sizk.—  The  exact  sise  or  length  without  aay  aBow- 
ances  whatever  for  contingenciea  or  for  machining. 

Draw  Piling. —  The  polishing  of  a  metallic  surface  wish  a 
file  moved  transversely  of  the  direction  of  its  owb  Vngt 
tudinal  axis  v)  that  the  cutting  action  of  the  teeth  ■  WT 

slight.     Sometimes  called  "  poker  filing." 
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Drawing-down.— The  thinning  down  of  forced  wnrk  br 
the  use  of  hammers.  fuUen  and  flatters,  or  drawing  ̂ m. 
The  dimensions  may  be  reduced  aU  aroimd  eqnaBf  or 
reduced  in  one  direction  and  increased  in  the  other. 

Drawing-in  or  HrrcHrsc.- The  condition  when  a  cnHiBi 
tool  cuu  to  a  greater  depth  than  that  intended  for  «  tc 
cut.  Usually  due  to  the  improper  form  of  the  tool;  to  aa 
unsuitable  cutting  angle;  or  to  the  improper  potion  ti 
the  cutting  point  relatively  to  the  shuik. 

Drawing-on. —  A  method  by  which  wheels.  pnlkyL  etc. 
are  attached  to  their  axles  or  shafts  when  they  are  tot 
large  tu  Xte  driven  on  by  a  hammer.  As  conunonly  mgfiwA 
li>ng  bolts,  the  heads  of  which  are  held  in  a  maaare  crm 
attached  to  rme  end  <if  the  axle,  paai  on  the  ovtside  of  ikt 
wheel,  or  through  it  between  the  arms,  and  the  tightniii 
of  their  nuts  against  a  washer  plate  placed  acrtias  the  fao> 
of  the  wheel,  pulls  the  wheel  into  the  proper  pnsiiian  cc 
the  shaft.     Hydraulic  presses  are  also  uaed  for  this ' 

Drifting.  —  The  shaping  and  enlarging  of  hoke  by  thi  «i 
of  a  drift.  Also  applied  to  the  adjusting  of  ortflippni 
rivet  holes  into  alignment  with  each  other. 

Drivi.ng  PiT.^The  fit  of  a  bush,  a  spindle,  or  of  a  shift 
when  it  is  driven  by  the  blows  of  a  Banunar  iolo  the  hcb 
iKjred  f(n-  its  reception. 

DRiviNf:-HO»CE.—  The  driving  of  a  wheel,  shaft,  or  any  oibv 
part  I  f  a  machine  to  iu  final  and  permanent  position. 

Bar. —  A  lug  or  projection  upon  a  casting  deognsd  for  thv 
recepti<)n  of  a  br4t  or  other  attachment. 

Erecting.  —  The  final  Imilding-up  of  machjnee  in 
for  working.    The  w<irk  is  aecompliihed  by  the 
tr>  whom  all  the  w^irk  of  the  turner*. 
firillers  and  fitters  is  brought,  ready  to 
With  little  adjustment  being  requirea  of  them. 

Pemai.r.  —  The  rrce«ed  part  of  any  piece  of  work 
for  the  reiX'pti'^n  r-i  a  male  piece  or  atud. 

Fin.—  .\ny  thin  wafer-like  expansion  of  metal  that 
the  side  or  edg«  •  if  a  larRer  portion,  such  as  thoaa  on  ite 
joints  of  castings,  and  on  the  edges  of  fLifgiaga  pcnaid  e dies. 

Pin(;kr.  -  A  narrow  prnjectiofn  of  metal  used  as  a  gnidr  t 
various  kinds  of  metal  wnrii. 

PiTiKR.-*  A  working  mechanic  whoas  duty  conMH  ̂   J^ 
wiirk  of  putting  together  machine  or  engine 
they   ha\'e  passed  through     the  hands  of  t&t 
planers,  drillers,  etc. 

Fixed  Centre. —  A  centre,  the  poaition  of  whidi  ial 
in  space,  as  distinguished  from  a  movabh  centf^ 

Pli'sh.  —  The  parts  of  a  machine  are  said  to  be  Aeih  nlv 
their  surfaces  are  '<n  the  same  levcL 

Forming.  >   The  shaping  of  work  on  special  Inthn  hy 
of  bn>ad   cutting   tools,   the  faces  of  which  com 
exactly  to  the  sections  of  the  pieces  to  be  cut     Tht 
of  the  method  lies  in  its  capaaty  In  prodncc  a 
t«iurH.  curvetl  and  otherwise,  by  the  use  nC 
which  ord:nan1y  would  require  the  nae  of 
thereby  rendering  the  attainment  of  nnifnnBity  il 
kinds    of    work    pmrticallv    impnaihle.    nr 
ditficult.    The  method  is  extensively  anpbsd  to  iht 
•  •f  ]>r:iss  finishrrs  and  autt^mobde  mawnactnww. 

pKKTriNi;.  The  alirasi'^ns  t«f  a  cutting  tool  whn  II  a 
sharpened  r-n  -m  ojlHttonc 

FKOsriNO.  —  A  r-nish  put  upon  the  aeBaead  miHa^  ■ 
machific  parts  for  ornamental 
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effected  by  scraping  at  different  crossing  angles  from 
which  the  light  is  reflected  irregularly,  producing  a  oeautiful 
effect. 

Full. —  Slightly  larger  than  it  ought  to  be,  but  so  slightly 
that  the  excess  may  be  measured  only  by  calipers  rather 
than  by  rule  measurement. 

Gea&. —  A  term  widely  applied  to  a  great  variety  of  arrange* 
ments  of  toothed  wheels,  valve  motions,  pump  work, 
hoistinp;  tackle,  ropes,  etc.  Gearing  is  a  synonymous  term. 
but  it  IS  specifically  applicable  to  gear  wheels,  and  also  to 
the  driving  in  and  the  working  of  the  wooden  cogs  of 
mortise  wheels. 

Glazing. —  As  used  in  the  workshop,  the  filling  up  of  the 
interstices  of  the  surface  of  a  grindstone,  or  of  an  emery 
wheel,  with  the  minute  particles  of  metal  detached  bv  the 
process  of  grinding,  giving  the  surface  a  smooth  and  pol- 

ished appearance,  and  redlucing  its  cutting  quality,  ft  is 
primarily  caused  either  by  an  insufficient  supply  of  water; 
by  the  grinding  of  material  unsuitable  to  the  nature  of  the 
stone  or  wheel;  or  by  the  grinding  of  so  broad  a  surface 
that  the  abraded  particles  of  metal  are  imprisoned  by  it 
and  are  squeezed  between  the  rigid  particles  composing 
the  grinder. 

Ghinding-in. —  The  process  of  bringing  the  bearing  surfaces 
of  cylindrical  cocks  and  plugs  to  an  exact  fit  by  the  use  of 
emery  powder. 

Gumming.—  The  tendency  of  lubricating  oils  to  become 
thick  and  sticky. 

Hacking. —  The  dressing-off  of  the  projections  on  the  face 
of  a  grindstone  which  has  become  so  xmeven  that  the 
effective  use  of  the  ordinary  pointed  grinding  tool  is 
rendered  very  difficult.  It  is  accomplished  by  means  of  a 
chisel-shaped,  cross-paned  hammer  called  a  hack-hammer, 
the  chief  projections  being  reduced  by  a  series  of  cross 
hatchings,  or  chequered  cuts. 

Handing. —  Making  symmetrical  work  right  and  left  hand 
respectively,  and  the  changing  of  patterns  from  right  to 
left  hand,  and  from  left  to  right  hand. 

Jackino-up. —  The  elevating  of  machinexy  or  heavy  struc- 
tures by  means  of  jacks.  Also  the  planing  of  the  rough 

outsides  of  boards  with  a  jack  plane. 
Jag. —  A  roughed-up  or  barbed  projection  of  metal  produced 

by  nicking  underneath,  or  in  front  of  it,  with  a  cold  chisel, 
or  by  castings. 

Jointing. —  The  joining  together  of  iron  pipes,  sockets,  etc. 
The  jointing  of  iron  pipes  is  effected  with  red  lead  and 
boiled  oil  when  the  flanges  are  brought  together,  while  that 
of  sockets  is  effected  with  melted  lead,  with  a  gasket,  or 
with  rubber  rings.  Hydraulic  jointing  is  accomplished 
with  sal-ammoniac  and  iron  borings. 

JuMPiNG-up. — The  knocking  down  of  the  end  of  a  bar  of 
iron  upon  the  anvil  so  as  to  thicken  the  heated  jportion. 

Kerf.  —  The  width  of  the  cut  produced  by  the  teeth  of  a  saw. 
It  depends  upon  the  amount  of  set  given  to  the  teeth. 

Kink. —  The  sharp  bend  or  angle  given  to  a  piece  of  metal  by 
s  blow  or  a  strain.  It  is  also  applied  to  the  knotting  of  the 
links  of  a  chain. 

Knocking. —  The  noise  caused  in  a  machine,  pump,  etc.. 
when  some  part  is  loose  and  makes  a  regular  rapping 

Knotting. —  A  compound,  either  of  shellac  and  methylated 
spirit,  or  of  red  lead  and  glue,  used  for  filling-in  or  covering 
knots  to  prevent  the  absorption  of  oil  paint. 

Lap. — A  body  of  lead,  tin,  brass,  or  other  soft  metal  employed 
to  hold  or  support  the  emery  or  pumice  stone  used  in  the 
grinding  of  surfaces  of  hardened  steel,  chilled  iron  and 
other  substances  too  hard  to  be  attacked  with  ordinary 
tools.  The  character  and  shape  of  the  lap  depends  upon 
the  nature  of  the  work  performed.  Usually  the  outline 
of  the  lap  is  made  similar  to  that  c^  the  work.  Lead  is 
used  for  the  commonest  grades  of  work,  tin  for  better  grades, 
and  brass  for  the  finest  grades.  The  term  is  also  applied 
w  the  extent  to  which  the  plates  pass  over  each  other  in 
the  making  of  rivet  joints,  and  to  a  single  turn  of  a  rope  or 
chain  around  the  barrel  or  drum  of  a  hoisting  machine. 

Lapping. —  The  polishing  and  truing  up  of  spindles  and 
circtilar  bearing  parts  in  general,  by  the  use  of  laps  of  lead 
or  f)ther  material. 

Latiie  Work. —  Work  commonly  accomplished  in  the  lathe. 
It  embraces  nearly  all  kinds  of  mechanical  work  accom- 

plished by  turning  oiHjrations. 
Machining. —  A  general  term  applied  to  the  operations  of 
turning,  planing,  shaping,  boring,  etc..  performed  on 
metal  work  by  machines. 

Macnetinc. —  The  process  of  separating  particles  of  iron 
from  those  of  brass  and  copper  turnings  by  the  use  of  a 
magnet,  prior  to  remelting. 

Male. —  A  stud,  screw  or  dowell  that  fits  into  a  recess 
formed  for  its  reception,  in  a  particular  piece  of  work. 

Mandrel  or  Mandril. —  In  a  general  sense,  any  cylindrical 
rod  of  metal.  Specifically,  the  revolving  spindle  used  for 
chucking  lathe  work;  the  spindle  of  a  circular  saw;  the 
round  rod  upon  which  the  nuts  made  by  a  smith  are  finished 
to  shape. 

Marker  Out. —  The  workman  who  marks  out  the  centres 
and  the  working  lines  of  metal  work  preparatory  to  the 
operations  of  the  machinists  and  the  fitters. 

Metal-spinning. —  The  process  by  which  light  articles  of 
malleable  metal  are  formed  into  circular  and  other  shapes 

by  means  of  pressure  applied  to  them  while  they  are 
rapidly  rotated  in  a  lathe. 

Milling. —  The  method  of  forming  metal  into  various 
shap^  by  means  of  tools  or  cutters  rotated  in  milling 
machines.  A  greater  variety  of  surface  contours  can  be 
produced  more  rapidly  and  accurately  by  milling  than 
by  the  ordinary  planing  and  shaping  operations  in  which 
single  cutting  tools  are  employed.  The  great  value  of  the 
method  is  its  capability  to  produce  an  indefinite  number 
of  articles  or  machine  parts  exactly  similar  in  outline, 
and  of  uniform  size.  . 

Mitre. —  Line^  or  edges  which  meet  at  an  angle  of  45®  with each  other,  as  in  the  case  of  any  two  adjoining  comers  of  a 

picture  frame. 
Mortise. —  A  joint  in  timber  work  formed  by  a  recess  cut 

in  one  piece,  and  a  corresponding  tenon  in  the  other. 
Nicking. —  The  cutting  of  a  shallow  V-shaped  groove 

around  a  pipe,  or  across  a  bar  of  metal  so  that  it  may  be 
broken  by  a  blow  at  that  particular  point. 

OpENiNO-otJT. —  The  enlarging  of  the  diameter  of  a  hole 
by  means  of  a  broach  or  reamer. 

Out  and  Out,  or  Overall. —  An  outside  dimension  taken 
to  its  utmost  extent. 

Overhauling. —  The  examination  of  machines  and  machine 

parts,  preparatory  to  the  making  of  refairs. 
Pattern  Work. —  The  making  of  patterns  for  purposes  of 

casting,  turning,  milling,  etc. 
Pbning. —  The  beating  over  or  the  smoothing  over  of  a 

metallic  surface  with  the  pene  or  smaller  end  of  a  hammer- head. 

Pipe  Connections. —  The  various  parts  used  in  making  the 
joints  of  pipes,  such  as  bends,  tees,  unions,  elbows,  nipples, 
thimbles,  etc. 

Planing. —  The  removal  of  material  from  plane  or  flat  sur- 
faces by  the  use  of  cutting  tools.  In  the  case  of  small 

wood  work,  hand  planes  are  employed;  but.  in  the  case  of 
wood  work  in  large  quantities  or  sizes,  and  in  metal  work, 
the  operations  are  performed  by  the  use  of  planing machines. 

Planishing.*—  The  8mtx>thing  and  polishing  of  metallic  sur- 
faces by  hammering,  or  by  rolling,  instead  of  by  cutting  or 

by  abrasion.  Shafting  is  very  often  planished  instead  of 
turned.  Planishing  haAimers  used  on  sheet  metal  are 
capable  of  delivering  blows  at  the  rate  of  300  per  minute. 

Play. —  The  freedom  of  movement,  within  definite  limits, 
allowed  in  bearmg  or  working  parts,  to  prevent  their 
jamming  by  heating,  or  by  oscillation. 

Plumb. — ^In  a  vertical  position,  as  indicated  by  the  position 
of  a  weighted  cord  hanging  at  rest. 

Ply. —  Signifies  a  fold,  a  twist,  or  a  single  thickness  of  a 
material  such  as  wire  gauze  or  cotton  belting.  In  the 
latter  case,  the  terms  two-ply,  three-ply  and  four-ply 
indicate  that  the  belting  is  made  up  of  two,  three  or  four 
single  thicknesses  of  the  material. 

Press  Fit. —  The  fit  of  adjoining  parts  which  is  a  little 
tighter  than  a  sliding  fit.  It  is  provided  for  t\ie  purpose 
of  allowing  such  parts  to  be  jammed  together  by  hydraulic 

pressure. Prising. —  The  turning  of  a  wheel  around  its  axle  with  a 

crowbar;  sometimes  called  "  barring." Punching. —  The  making  of  holes  through  metal  plates  by 
a  punchizig  machine,  as  distinguished  from  the  *"*^iTTg  of holes  bv  drilling. 

Raised  Work. —  Metal  work  whose  surface  is  raised  in  part 
by  being  hammered  into  the  required  outline. 

Raising. —  The  production  of  raised  work  in  curved  outlines 
in  sheet  metal  by  hammering. 

Reaming. —  The  enlarging  of  holes,  already  punched  or 
drilled,  by  the  use  of  a  reamer.  By  this  method,  holes 
which  have  been  roughly  drilled,  or  those  in  which  ridges 
have  been  left  by  the  drill,  are  smoothed  down  and  made 
truer;  holes  which  have  been  punched  or  drilled  in  plates, 
and  which  do  not  correspond  exactly,  are  corrected  by 
clamping  the  plates  together  and  passing  the  reamer 
through  both  of  them  at  once;  and  pimched  holes  in  the 
immediate  vicinity  of  which  local  tension  has  been  set  up 
by  the  punching  operations,  are  relieved  of  that  strain  by 
reaming  them  slightly  larger  in  diameter. 

Red  Lead. —  The  red  oxide  of  lead.  Mixed  with  boiled  oil. 
or  with  boiled  oil  and  white  lead,  it  is  used  in  making  steam 
joints;  mixed  t^o  the  consistency  of  a  thin  semi-fluid  paste, 
it  is  used  for  checking  the  accuracy  of  contact  surfaces 
during  the  operations  of  fitting,  the  color  being  transferred 
from  the  surface  that  has  been  finished  to  the  highest  por- 

tions of  the  sitfface  to  which  the  finished  surface  is  being fitted. 

Reddle. —  Red  lead  mixed  with  oil,  used  in  the  fitting  of 
metal  surfaces  by  the  processes  of  scraping  and  filing. 

RiVET.-^  A  double-headed,  solid,  bolt-like  fastening,  used  for 
securing  metal  plates  together,  when  they  are  stibiected  to 
shearing  and  not  to  tenule  strains.  They  are  maoe  of  soft 
iron,  superior  in  quality  to  that  of  the  plates,  and  are 
pressed  into  form  in  dies  while  red  hot.  They  hold  partly 
by  the  grip  due  to  contraction  on  cooling,  and  partly  by 
the  frictional  resistance  of  the  plates  to  slipping. 

Riveting. —  The  forming  of  the  rivet  heads  in  place.  The 
rivets  are  ̂ st  heated  to  a  red  heat,  then  they  are  placed 
in  the  rivet  holes  in  the  plates,  and  the  tail  turned  over  or 
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clrnchnl  l>y  the  Mnwi  uf  a  hammer.  This  nxxn'Ation  is 
omiiivmly  cillcd  cliisinK-uu.  Larifv  rivet*  are  usuAlly 

' cli isttl-up  when  ru<l  h  it,  and  small  rivets  when  <X)ld;  I'lut, 
if  thr  length  Ixrtwccn  the  hca'U  is  mt^re  than  four  inches 
the  heads  farmed  on  hnt  rivets  are  lial>lc  to  be  broken  off 
by  the  contractiim  of  the  metal  when  it  ouols.  Rivets  of 
that  length  and  over  ought  t4J  In;  closed-up  cold.  Riveting 
is  accomplished  either  by  the  use  of  hand  hammers  and 
hand  riveting-sets,  which  close  up  and  form  the  tails  of  the 
rivets,  or  by  hydraulic  pressure.  In  machine  riveting,  the 
closing-up  and  the  forming  of  the  tail  are  performed  in  one 
operation.  • 

Rot-(;iiiN(;-ixm'N  or  Rol-chinc..—  The  removal  of  the  outer 
skin  or  scale,  and  the  larger  bulk  of  the  material  from  a 
pietre  of  wi>rk  preparatory  to  the  more  accurate  diaping 
with  finishing  cuts. 

RrLB  Mkasl-rkmknts. —  The  taking  of  all  ordinary  dimen- 
sions with  a  rule  where  tht'  character  of  the  work  does  n'>t 

reiiuire  the  exactness  which  can  be  attained  only  by  the 
use  of  caliiKTS,  trammels,  gauges  and  micrometer  gauges. 

Rl'NNinokH'T. —  In  buring  •  •i>eralions,  slipping  away  of  the 
drill  from  the  centre  in  which  it  was  started.  It  is  caused 
in  various  ways,  such  as  the  carelessness  in  the  initial 
i-entring;  the  improper  setting  of  the  work;  the  influence 
of  inctiualities  on  the  surface  of  the  work;  or  the  bad  form 
<  tf  the  drill  itself. 

Rt'sTiNii.  -  The  coating  of  l>right  in>n  or  steel  surfaces,  such 
'as  those  of  iron  {lat terns,  with  ruyt  so  that  they  will  take 
shellac  vaniish  without  the  ri^k  of  {H-eling  oflf.  Rusting  is 
accomplished  vvry  (quickly  by  coating  the  iron  with  a 
K.'lution  of  sal-amnK>iuat-,  or  with  a  weak  solution  of 
hydriK-hlorii:  acid.  an<l  uHi>wing  it  to  dry. 

ScAl.lNii.  -The  taking  tif  measurements  or  dimensions  by 
means  of  a  scale  from  drawings  nia<ie  full  <rr  actual  sise,  or 
from  those  upon  which  the  dimensions  are  not  given  in 
figures. 

Si'KJBiNt;. —  Marking  out  with  a  si-ribe  on  rough  pieces  of 
wiKid  or  metal,  the  outline  of  thr  &ha]H'  or  pattern  to  which 
such  pii-ces  arc  to  be  wi  •rke<l  by  the  suljsequeat  operations. 
A  timlier  scrilie  ii  a  steel  ti « -1  pi)inted  at  one  imd  ft>r  scratch- 

ing, and  knife-shaped  at  the  other  end  for  cutting.  A 
metal  fitter's  scril>e  is  p<>intefl  at  l>i>th  ends,  one  being 
straight  Ivr  top  scribing,  and  the  other  curved  for  marking 
underneath  work. 

Skt  Work. —  Regular  work  or  that  which  is  repeated  many 
tiines  or  T>eri>t''tually  in  a  workshop.  It  is  also  applied  to 
any  class  uf  work  which  is  made  a  specialty  by  a  manufac- 

turing i^-ncrrn. 
SllHisgiNi;-()N.  —The  fixing  or  clasping  of  wheel  tires,  the 

securing  of  the  jackets  of  built-up  guns  over  the  central 
tuliv,  etc..  by  expanding  the  wheel  or  jacket,  as  the  case 
may  In*,  by  means  id  heat,  then  t>lacing  it  in  the  desired 
I>ositi«in.  ami  :iU<iwing  it  to  grip  or  tighten  on  the  receiving 
part  by  the  shrinkage  caused  by  ciM>ling. 

SHiTiiNti.— The  welding  li»gelhcr  of  joints  in  wrought  iron 
or  steel. 

Slai'K  Fit. —  A  Kid  fit.  or  the  fit  of  machine  parts  in  contact, 
which  have  more  play  than  is  sulhcient  or  desirable  for 
their  easy  i:i<.>vcment. 

Sliiir  Prinoi'i  k.  —  a  in-inciple  of  construction  upon  which 
ihe  adjutvnt  moving  parts  t>f  a  machine  are  m  fitted  to  one 
an  ■thtr  with  kui-Ii  s  "r  guiiling  strips,  thot  they  can  slide 
nT  m  >vi'  over  each  ijther  in  one  «lireclion  only.  It  is  a 
pri'ii  ipli  which  i».  applie*!  in  one  way  of  another  in  the 
o-»nstructi"»n  of  snany  kin«U  of  nuHlem  niOL-hine  t'tols. 

Si.n»iN«,   Fi!.— The  til  ■■bt.iincd   when  cylindrical  *rT  plane 
■  -irf-iii-s  ri.i've  "Ver  each  ■■iher  frivly.  l»ut  without  any  per- 
cepiible  sl.ickiu-N^.  The  difference  of  l-10,00(»th  of  an 
imh  \%  fiuiviilrnt  t'»  the  difference  l»etween  a  sliding  and 
a  sUck  fit. 

Soi.UF.kiN-c.  -  The  jnininp  nf  two  pieo*s  i'»f  metal  by  means 
<t  another  metiil  '-r  an  alli-y.  Sift  soldering  is  aca"»in- 
plibheil  b>  mean;;  "f  tlie  v;tri'"»us  alleys  <»f  lead  and  tin; 
whilr  hnrd  s*'Mering  it  bracing  is  effccteil  by  the  use  nf 
the  alloys  'f  fptHT  and  tin.  Clean  surfaces  are  essential 
t-»  effective  v  'Merir.i!.  In  s.  ft  *  'Idering  a  c»'pi>er  bit  is  used 
:  fiM-  tile  .i'.'i  -v:  ii:  h.ird  -  Mering  the  iretal  parts  are  held 
t  i'»TheT  ̂ v  mean*  '■:  >i!»''.ru:  wire,  .'I'l'l  the  melted  alltiy 
nil  ■wf!  t"  r.iTi  in  ̂  i  twit-n  them. 

SriNs[Nii.      Spf-  Meiai.  sim.vs'ING  in  this  article. 
Sw  v'.iNt.  Till-  ''.'■awir.iT  d  \vt:  "f  wrnujrht  nictal  to  a  definite 

•'  '•::   wfih     r   w\*.h   -.It   the  u?;i'  <•{  swa^'r  li"ils.      It  is  the 
rrv  -«ir  '  f   ll|»^  ̂ 'lllk! 

S'.vi  \tiNi,  r  '^wi  Mi\'c-^«iNV  The  f'Mi  rir.k'  'f  metallic  sur- 
!.i  .  .%:•■-.  ■::  •■i:i  .n  1  i  a  '■  PIht  t-tt.  .Viler  l-eing  th'T- 
•:.".'■.  .  t  :i'.i-l  r!-.i  -.urfii.  r«:  ;ire  he.itiil  :it1'1  coveriil  with  a 

'..',•■'.'  :  S  T  T'.i  ii  ihev  ;ire  ?'rou».'li".  i -vet her  ani!  heated 
u'  '.i".  Tht  ■  Ii-r  ■■  :\r,  .im!  '.initc  thitn.  The  niethoil  is 
•  ill'.:  f-  T  '   ■.  1  '.  •     }.   ■■'.  t  i:r!hiT  leiui*-  rinlv  vuri  -lis  kinil-i 
■  :'  w  rk  w'w.  1  !  I  .  •.  '■•■  vitvi-!  .if  -hiipel.  .'iinl  whii  h  »'  u';.! 
Tj  .•  ̂ ^■  ■  v.-  .  •:■.  ••..11  ;t.  .ifiv  .'thrr  TTi.miirr.  The  sul'- 
M-ij^:!  ■  *  I-;  ■  .'.  •  •  -^  .  ]■.»-•  \r  I  ,isil\  aikiiir.l>li>theil  bv 
•S    III     i  \     .• 

T*KiN'.-ri-.       A  ,■■■.••-■  :!•".  wl*.i.  !i  ».u;:ii^-es  thi-  making  of 
ad;'.!"*'.';.!    •  ■  ;    ?    ■'■■  »•  -;••■■  j*    -I'.'v.  »:  -li :;   !r<  thi   il-sin*: 
up  "f  -'r*;"-*:.  '.       '  '''r;*'  r    -l",  !^i-  i>iir  l'c.iri!.>;>  ■  I 
l.iThe<,  !■■!:. pi".  ..'::  .  "   i-   .  et.   .    I'ld  t*n  -i!.--'!?.  W'-rkim: 

of  bearing  and  moving  parts,  rather  than  the  t«hl 
parts  which  are  either  Ixiltecl  i»r  weilxed  tfjcrthcr. 

TuoUNc^. —  The  working  tjr  cutting  ui  n;ctals  with 
cutting  ti Nils  as  distinguished  fn^m  the  shaping  of 
by  grinding. 

Trial  and  Error. —  A  method  commonly  cfnploy«d  0  tfer 
win-ksbop  to  obtain  correct  work  in  the  cooatnactaM  4 
mechanisms,  or  in  the  making  of  tuola.  The  moM  accwmiff 
results  are  obtained  aa  follows:  When  a  pMoc  of  work  has 
been  produced  as  accurately  as  |«>SMLle  by  the  use  r<  i 
particular  set  of  toi-jls.  or  by  a  particular  lucthod  id  cu^ 
struction,  some  other  set  <if  tools,  or  some  tjthcr  metbi:4  'i 
construction  is  resorted  Ui  for  the  detection  o(  the  «r«i 
left  uncorrected  bv  the  tools  tir  method  prevvnisly  c^ 
ployed.  The  product iun  tjf  surface  plates  and  sm«hl 
ed|^.  and  the  centring  of  work  in  a  lathe  with  chalk,  srt 
cases  in  point. 

Trvimg-i'p.—  The  straight  and  accurate  plamiM  'i  woodfa 
surfaces,  out  of  winiling  and  at  right  angles  with  each  ct^ 

TuR.MiNG.— The  fa»hiiining  of  wuod  and  metal  work  to  r»- 
cular  forms  in  a  lathe.  It  is  accumpliahcfl  either  by  haai 
tools,  or  by  iK>wer-<lriven  machine  tc^jls. 

Up-iLANU  or  Cr-HA.NU  Sleduk. —  The  delivering  d  kih 

blows  with  a  smith's  sledge-hammer  in  lq{ht  work,  iS  tht use  of  a  light  hammer  for  that  purpose. 

WORKSHOP     REGULATIONS.      Sec 

F'.ACTORIES     AND     FaCTOKY     INSPECTION;     ChI1> 

Laiiok;    Labor    LiuiiSLATioN    in    thf.    L'nitd States;  Labor  Le<;iSLATioN,  Foreign,  etc 

WORKSOP.  Eiif^land.  a  town  of  Notcing- 
ham>hirc,  on  the  Rytun  and  the  (.lifsierfid«i 
Canal.  16  miles  east-suutheaM  of  ShctVitld  It 
lit-s  near  the  northern  extremity  01  Sherwof^ 
Forest,  in  a  district  known  a^  the  ■Dukcry.* 
from  the  niimhcr  of  ducal  seats.  Its  pan^ 
church,  dating  from  1103.  was  an  ancient  Nor- 

man aljhey  church.  There  are  manufactures  id* 
a^'ricultural  implements,  mill  machinery.  Wind- 
^o^  chairs,  chemicals,  etc..  and  there  are  iron 
:ind  hrass  foundries.     Pop.  20.387. 

WORLD  (old  English,  weonild.  composed 
of  u'cr,  man.  and  eald,  eld,  age.  the  age  uf  man), 
the  fflobe  or  planet  on  which  we  live.  The 
wortf  is  also  used  to  designate  any  celestial  orb 
considered  as  the  scene  of  interests  analoffijtu 
lu  those  of  mankind;  the  present  state  of  ex- 

istence; the  enjoyments  and  cares  of  the  pres- 

ent life;  the  cusumis  and"  practices  of  men;  pro- 
pie  in  general ;  mankind,  or  some  particular  sec- 

tion of  mankind;  a  large  and  more  or  less  defi- 
nite division  of  the  globe,  as  the  New  World 

the  whole  human  race;  the  ungodly  as  con- 
trasted with  the  self-stvled  ̂ 'children  oi  light*:  i 

L'n-.'tt  luimlicr  or  quantity.  vcr>*  much  or  a  great 
<leal,  as  a  "world  of  good."    See  R\BTii. 
WORLD-ENGLISH.  the  name  given  Hr 

Prof.  A.  Melville  Hell  to  a  proposed  new  pbo- 
i.etic  system  of  <|pelling  the  English  lan^ua^ 
>«o  as  to  ren<Ier  its  acquirement  hv  foreiyaerf 
n;ore  ea^y  and  to  make  it  availatile  for  inur- national  use. 

WORLD  AND  HIS  WIPE,  The    Sec 

I'l.   (iRAN   ("fAIWri-O 

WORLD  POLITICS  AND  THE  EX- 
PANSION OF  EUROPEAN  CIVILIZA- 

TION. I.  Introductory.^  The  modem  nor 
whn  is  at>]e.  through  the  aid  of  the  rectnll) 
irivided    mechanism    for    the    communicaiioa 

KniToKiAL  Ni)TK. —  A»  the  article  on  "  Wc«fcl   — 
\\.i-  pri'iiarol  afti-r  the  greater  part  of  tiw  Rncrclopidii  W 
apiN.tr*.-']  in  print,  it  has  been  poMible  to  intsounct  «htkCB» 
SI  i<  ra)i-e  rxartm-ss  a  numliefof  important  cfna»€liHW(V 
•  •Tii.tir.iiii;  fv.ttcn.il  )>«-ahnR  <!irert!v  upnn  the  TaffioH  H^ 
ji  I  ts  :t'i.l  .ir<-as  ■lisi.-usird  m  the  article.  The  aflicla  foiBi  * 
(.<<l:iri  'it  iMtrmluLtinn  to  the  subvert  and  the  croi»««ffnafin 
I  :T  :it  i)u-  •Ii^yK.K^tl  of  lh«-  reader  the  mourm  of  tht  caW> 
h- 1  vi  :>{•«-•  !i.i  ii'vl  makf  avaiiahle  a  nxsre  dctjuM 
I  I  this  in. Ill  rr:i::i  swlrji  it  than  has  been  prtviooaly  Ml 
i:.  .iriv  virii  '•   ■■«  -rk  \r.  \\\r  Knplish  tanftuage. 
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issemination  of  information,  to  familiar- 
imsclf  with  the  more  important  events 
have  taken  place  throughout  the  world 
previous  24  nours,  finds  it  very  difficult 

nprehcnd  that  during  the  greater  part  of 
led  history  the  chief  successive  centres  of 
ation  have  occupied  an  extremely  limited 
)f  activity  and  have  had  only  the  most  im- 
t  and  tardy  knowledge  of  what  was  con- 
raneously  taking  place  within  even  this 
area.  Oriental  history  developed  and 

I  chiefly  within  the  confines  of  what  Pro- 
Breasted  has  called  the  *  fertile  cres- 

of  the  valleys  of  the  Nile  and  the  Tigris 
Euphrates.  Classical  history  added  to  this 
)f  historic  activity  the  coast  of  the  Medi- 
can  Sea,  with  a  var>'ing  depth  of  hinter- 
Medixval  civilization,  driven  on  primar- 
ihe  expansive  power  of  Christianity  work- 
1  the  basis  of  the  ruins  of  the  Roman  im- 
system,  brought  within  the  realm  of 

icled  human  endeavor  northern  and  west- 
urope.  W^ile  one  should  not  forget  the 
ihing  north  European  civilization  of  pre- 
ic  or  proto-histonc  times,  which  has  been 
cd  by  Dechelette,  Montelius,  Peet,  Munro 
thers,  or  the  advanced  and  extremely  old 
ations  of  India  and  China,  it  is  fairly  ac- 
:  to  maintain  that  up  to  the  opening  of 
rth  century  the  great  historic  civilizations 
risen  and  had  declined,  all  of  them  within 
ea  not  greater  than  that  of  the  present 
d  States  of  America.  The  subsequent  his- 
)f  the  world  in  its  larger  aspects  has  been 
ress,  based  upon  exploration,  colonization 
lechanical  invention,  of  extending  the  area 
storical  interaction  between  peoples,  of 
ing  down  the  earlier  localism,  isolation, 
icialism  and  stability,  and  of  utilizing  the 
3ns  of  these  changes  upon  the  original 
>can  centres  of  world-wide  expansion, 
[i STORY,  Its  Rise  and  Development  (Vol. 
pp.  226-232,  253) ;  History,  Ancient. 
The  Dynamic  Forces  Behind  the  £x- 

yn  of  European  Civilization. —  Of  all  the 
i  producing  the  general  process  of  Euro- 
expansion  in  modern  times,  the  oldest  and 
permanent,  if  not  the  most  important,  has 
the  .missionary  impulse  of  Christianity. 
has  not  only  been  widening  the  field  of 
►ean  civilization  during  the  period  from 
ill  of  the  Roman  empire  to  the  height  of 
iddle  Ages,  but  ever  since  that  time  it  has 
ained  its  energj'  and  activity.  As  Pro- 
s  Robinson  and  Beard  have  well  expressed 
latter:  ^*The  way  for  imperialism  has 
imoothed  by  the  missionaries.  There  have 
s  been  ardent  Christians  ready  to  obey  the 
and,  *Go  ye  into  all  the  world  and  preach 
>spel  to  every  creature.*  No  sooner  was 
country  brought  to  the  attention  of  Eu- 

is  than  missionaries  flocked  thither  with 

"S  and  soldiers.**  The  Cnisadcs  (109S-- 
constitute  the  first  notable  religious  move- 
which  possesses  great  significance  for  the 

luent  expansion  of  P'urope.  While  the  in- ual  and  economic  results  of  the  Crusades, 
ng  in  the  appropriaticm  of  Arabian  culture 
he  development  of  trading  relations  be- 
East  and  West  by  the  Italian  city-states, 
much  more  significant  for  posterity  than 
mporary  triumph  of   the  Cross  over  the 

Crescent,  it  is  certain  that  without  the  initial 
religious  impulse  there  would  have  been  no  pos- 

sibility for  the  development  of  the  subsequent 
significant  intellectual  and  economic  interaction 
between  Europe  and  the  East  which  followed  the 
Crusades.  In  the  period  of  European  explora- 

tion which  ushered  in  the  Commercial  Revolu- 
tion the  Catholic  missionaries,  Franciscans,  Do- 

minicans and  lestiits,  were  in  the  vanguard  of 
expansion.  About  the  be^nning  of  the  19th 
century  the  Protestant  missions  entered  into  the 
campaign  of  conversion,  which  has  since  been 
in  a  process  of  ever  greater  expansion  and  more 
perfect  organization.  Profoundly  impressed 
with  the  semi-fanatical  conviction  as  to  the 
uniqueness  and  the  superiority  of  Christianity 
over  all  other  forms  of  world  religions^  these 
missionaries  have  often  cut  sharply  across  the 
theology  and  the  ̂ mores'*  of  the  native  or  Ori- 

ental peoples.  This  has  frequently  been  fol- 
lowed by  the  persecution  or  the  extermination 

of  the  missionaries,  which  has  in  turn  opened 
the  way  for  the  military  intervention  of  mod- 

ern governments,  driven  on  by  eager  capitalists 
anxiously  awaiting  the  opportunity  for  invest- 

ment in  these  undeveloped  areas.  As  Dr.  Dennis, 
Mr.  Macdonald  and  Prof.  E.  C.  Moore  have 
shown,  the  missionary  movement  has  ever  been 
closely  linked  up  with  the  expansion  of  Euro- 

pean civilization  and  the  growth  of  modern  im- 
perialism. See  Missions,  Protestant  Foreign  ; 

Missions,   Roman  Catholic. 
One  of  the  most  persistent  and  effective  of 

all  influences  stimulating  the  process  of  expan- 
sion has  been  the  desire  to  develop  more  ex- 

tensive and  profitable  trading  relations.  It  was 
the  trade  which  the  Italian  merchants  carrying 
the  Crusaders  to  the  East  built  up  with  the 
Levant  that  produced  the  flourishing  Mediter- 

ranean commercial  activity  that  was  both  a 
harbinger  and  a  cause  of  the  later  overseas  ex- 

ploration. The  jealousy  on  the  part  of  the 
western  and  northern  European  powers  of  the 
Italian  monopoly  of  the  trade  with  the  East 
led  to  attempts,  first  made  by  the  Portuguese, 
to  discover  another  route  to  the  Indies.  This 
resulted  in  that  great  era  of  exploration  which 
brought  about  the  Commercial  Revolution  and 
the  bieginnings  of  modern  world  trade.  From 
1550  to  the  present  dav  the  development  of  world 
trade  has  been  one  of  the  most  notable  dynamic 
agencies  promoting  the  movement  of  expansion, 
particularly  since  it  has  been  reinforced  by  the 
Industrial  Revolution,  and  at  the  present  time 
it  quite  overshadows  all  other  stimuli  in  this 
field.    Sec  Commerce,  History  of;  Commerce 

OF  THE  W'ORLD. 
A  powerful  psychological  and  political  mo- 

tive for  expansion  is  to  be  seen  in  modern  na- 
tionalism, a  force  which  has  been  developing 

with  ever  greater  intensity  since  the  first  ap- 
pearance of  the  dynastic  national  states  during 

the  16th  and  17th  centuries.  It  was  nationalism 
which  promoted  the  narrow  and  exclusive  eco- 

nomic and  political  policy,  known  as  *Mercan- 
tilism,"  which  dominated  European  commer- 

cial and  colonial  methods  from  the  close  of  the 
16th  century  until  its  overthrow  by  the  eco- 

nomic liberals  following  the  middle  of  the  18th 
ccntur>'.  It  was  nationalism  which  combined 
with  trade  rivalrj*  to  produce  the  series  of  Eu- 

ropean wars  civer  colonial  interests  in  the  late 
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17ih  and  18th  ccimirics.  In  the  period  of  re- 
cent national  im(>eria]ism  since  187()  the  national- 
istic or  patriotic  impulse  has  phiyed  a  most  im- 

portant part.  Territory  overseas  has  l)cen 
sought  as  compensation  for  European  losses,  as 
in  the  case  of  Fnincc;  for  the  purpose  of  stimu- 

lating national  pride,  as  was  most  evident  in  the 
case  of  Germany:  or  as  a  means  of  providing 
investment  opportunities  for  national  capital, 
which  has  ttei-n  the  ca>e  with  all  modern  nations, 
hut  was  most  particularly  true  of  Great  Britain, 
the  l^iited  States  and  Germany.  In  the  last 
half  centur>',  the  period  in  which  the  capitalis- 

tic party  gradually  displaced  the  landlords  and 
t>ecame  the  dominant  group  in  the  control  of 
modem  governments,  patriotic  pride  in  national 
expansion  overseas  has  been  assiduously  fos- 

tered l»y  the  governing  classes  in  order  to  piin 
a  psychological  support  for  their  im])erialistic 
Dolicies.  See  National  Idfials  and  the  War; 
Naiionausm. 

All  of  the  motives  leading  to  overseas  ex- 
pansion have  lK:en  powerfully  advanced  and 

given  new  energy  by  the  Industrial  Revolution 
of  the  18th  and  19tli  centuries,  which  has  fur- 

nished the  perfected  mechanism  of  modern  ex- 
pansion and  has  greatly  augmented  the  eco- 

nomic motives  for  imperialistic  activity.  The 
vast  increase  in  the  productivity  of  marketable 
commodities  through  the  application  of  the  ma- 

chine processes  and  the  factory  system  has  led 
to  the  search  for  more  markets.  The  improved 
methods  of  oceanic  transportation  and  of  the 
communication  of  intelligence  have  made  the 
search  for  world  markets  more  feasible  and 

successful.  Exploration  in  the  undeveloped  re- 
gions ha^  revealed  the  wealth  of  raw  materials 

to  t>e  obtained  from  these  districts,  and  the  in- 
crease of  available  capital  has  led  to  a  desire 

to  develop  the  economic  potentiahties  of  these 
backward  regions.  This  has  been  made  easy 
through  the  fact  that  the  industrial  and  scientific 

revolutions  atlected  the  nulitar>',  as  well  as  the 
economic  field,  and  provided  the  modern  ma- 
chine>  of  war  which  put  the  natives  completely 
at  the  mercy  of  the  European  invaders.  Mod- 

ern world  politics,  then,  is  a  great  historic  com- 
plex of  ever  greater  significance,  which  draws 

Its  motive  power  from  the  realms  of  religious 
fanaticism,  commercial  ambitions,  national  pride 
and  the  multifarious  impulses  from  modern 
capitalism.    See  iNiusTkiAL  Rb\n>LUiioN.  The. 

III.  The  Commercial  Revolution  and  the 
First  Period  of  European  Elzpansion.  1.  The 
Background  of  the  Commercial  Revolution. — 
While  the  volume  of  European  trade  during  the 
so-railed  ^Park  .-Xges"  was  greater  than  was 
once  supp<.»>ed.  it  is  true  that  the  earliest  notable 
development  of  nietliacval  trade  followed  the 
Crusades.  The  peoples  of  western  Europe  de- 

sired the  edible  spices  from  the  Malay  Archi- 
pelago ;tnd  the  East  Indies  ti>  make  their  coarse 

and  ill -preserved  food  palatable.  They  further 
wishid  to  secure  the  precious  stones  from  Per- 

sia and  India;  the  dru^s.  perfumes,  gums,  dyes 
and  woods  trum  the  Indies.  Cliina  and  lapan; 
and  the  draperies,  cbitli,  rugs  and  fine  steel 

Work  i'r«Mi  Tei^ia  and  .\si;i  Minor  The  de- 
sire for  tbe>r  I  •ininindities  was  awakened  by  the 

contact  wiib  llu  bast  dnriii^:  the  ("ru^ades  and 
was  expbiitid  !■>  ibe  Italian  city-states.  Their 
Murrbants  puulwiMiI  ibrsc  products  which  had 

been  brought  from  the  East  through  the  R 
Sea,  Asia  Minor  or  Turkestan,  took  them  ha 
to  Europe  and  sold  them  to  distributing  nu 
chants.  It  was  long  a  venerable  traditiop 
European  history  that  the  occupation  of 
above-mentioned  eastern  trade-routes  by  i 
Turks  following  14.^  constituted  the  ch 
cause  of  the  downfall  of  the  Italian  city-su 
and  of  the  subseciuent  development  of  attctn; 
to  discover  new  routes  to  the  rlast.  Prof.  A. 
Lybyer  has  shown,  however,  that  Thor< 
Rogers*  and  M.  D'Avenel's  statistics  of  prii 
following  1453  indicate  no  appreciable  effect 
Turkish  occupation  on  the  volume  or  prices 
commodities  coming  from  the  East  to  Euru 
and  further  calls  attention  to  the  fact  that 
Turks  did  not  occupy  the  southern  routes  ui 
nearly  a  generation  after  oversea^  communi 
tion  had  been  established  with  the  Ind 
Rather,  it  seems  that  the  chief  cause  uf  ov 
seas  exploration  was  the  jealousy  of  the  w< 
em  and  northern  European  powers  and  m 
chants  toward  the  Italian  mono|Kdy  uf 
Eastern  trade.  The  Portuguese  under  Hei 

the  Navigator  and  I^az  tK*gan,  in  the  mid 
of  the  15th  century,  the  explorations  wh 

ended  in  the  successful  voyage  of  \'asco Gama  to  India  in  1498.  Under  SpanisJi  a 
pices  Columbus  disciivered  America  in  1^ 

and  Magellan's  fleet  circumnavigated  the  %V 
in  1519-i2.  These  and  contemporar>'  and  s 
sequent  explorations  opened  the  way  for  furt! 
expansion  and  constituted  the  geographi 
foundations  of  the  Commercial  Revolution  ; 
of  the  dawn  of  modern  history.  Along  « 
this  major  economic  impulse  tu  exploration  s 
colonization  should  t>e  mentioned  the  rrligt< 
ambition  to  convert  the  heathen,  the  piditicat 
sire  to  increase  the  territorial  p<>b>essions  s 
the  national  prestige  of  the  states  of  west( 
Europe,  and  the  hope  of  satisfying  that 
lectual  curiosity  which  had  l>een  develuii 
since  the  cultural  revival  of  the  12th  and  1 

centuries.  See  America.  Disco\'qiy  and  Co 
MZATioN  of;  Colonies  and  Colonization. 

2.    The    Rh*al    Commercial    Empires  —  1 
period  from  1500  to  1763  in  world  politics  n 
Iht  most  intelligently  viewed  as  the  era  ot 
rise  and  struggles  of  what  has  been  called 
^ rival  commercial  empires.**    This  period  star 
with  the  rise  of  the  Portuguese  to  commcn 
supremac>'   following   the   return   of    Vasco 
Gama  from  India  in  14W.  and  ended  with 
conquest  of  the  French  in  North  Ai 
Cireat  Britain  in  1763.    Taking  advantanc  ui  I 
priority   in   explorations   in   this   region   Por 
gal  (KTcupicd  the  Spice  Islands  and  several 
the  b^st    Indies  and  established  a  partial 
iiopoly  over  this  valuable  trade,  but  her  in  ten 
strength   was  not  ecitial  to   the  strain   impoj 
Iiy  this  over  extensive  and  rapid  extenial  t 
iKinsion.    She  lacked  the  naval  power  to  de 
her    trading    monopoly;     she    was    unabit 
crgani/e  a  systematic  and  competent  distnhi 
service   for  the   liasteni  commodities;  she  ■ 
few  commodities  to  lie  taken  East  in  exck 
for  materials  purchased:  and  a  corrupt 
di>m  made  it  impossible  for  her  to  coniiwi 
scnipulous    traders.      Her   decline   invited  n 
eivni    ̂ mgressiitn,    and    in    1580    Portugal   v 
arniexed   to    Spain   and  held   in  suhjcctioa  f 
CiU  years.    Spain  vied  with  FortugaJ  as  an  c 
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ider  for  colonial  and  commercial  su- 
cy,  occupying  the  greater  part  of  the  New 
I,  especially  South  and  Central  America, 
cveral  groups  of  Pacific  islands.  The 
wealth  thereby  controlled  by  Spain  might 
nade  that  country  the  greatest  of  modern 
s,  had  it  been  guided  by  a  wise  adminis- 
:  and  fiscal  policy,  but  such  wisdom  was 
5  and  the  Spanish  decline  was  only  slightly 
ipid  and  complete  than  that  of  Portugal, 
iccessively  strict  regulation  of  the  colonial 
crippled  commerce  with  the  mother  coun- 
d  invited  smuggling;  a  cruel  and  wasteful 
I  of  native  labor  lessened  productivity  in 
lonies ;  the  expulsion  of  Jews  and  Moors 
Spain  lost  her  the  possession  of  her 
1    classes,    while    repudiation    of    debts 
the  withdrawal  of  German  credit;   re- 
bigotr>'  and  fiscal  exaction  lost  the  rich 

ce  of  the  Netherlands ;  the  Inquisition 
d  out  all  individual  originality  and  initi- 
and    the    loss    of    the    Armada    in    1588 
the  end  of  Spanish  naval  supremacy. 

»  beginning  of  the  I7th  century  Spain 
:coming  that  second-rate  power  which  she 
ince  remained.  Stirred  to  action  by 
h  oppression,  the  Netherlands  enjoyed 
mmercial  supremacy  of  Europe  for  more 
.  half  century  following  1590,  occupying 
)f  the  old  Portuguese  possessions  in  the 
as  well  as  valuable  areas  in  North  and 
America.    But  the  Dutch  were  not  equal 
task  of  building  up  a  permanent  com- 

1  empire  of  great  extent.  Like  ancient 
i,  the  Netherlands  were  a  loosely  united 
of  jealous  city-state&  rather  than  a  com- 
ational  unit;  the  ̂ 'Spanish  Fury*  helped 
I  Antwerp  and  the  closing  of  the  Scheldt 
its   prosperity;   the   Dutch   devoted  their 
chiefly  to  commercial  activity  with  little 

3n  to  permanent  colonial  policy;  and  in 
itest  with  Kngland  under  Cromwell  and 

the  'early  years  of  the  Restoration  the 
were  thoroughly  worsted.  France  was 
led  from  making  an  early  entry  into  the 
rcial  and  colonial  scramble  through  the 
is  divisions  that  led  to  the  civil  wars  of 
ter  part  of  the  16th  century.  Even  when 
1  make  some  systematic  attempt  to  con- 
5  a  first-class  commercial  and  colonizing 
her  strenp:th  was  sapped  by  the  suicidal 
of  Louis  XIV,  who  at  the  critical  mo- 
vasted  the  national  energy  of  France  in 
e  attempt  to  extend  the  eastern  bound- 
:hat  countr>'.  France  was  immensely  more 
id  powerful  than  England  in  the  17th 
:h  centuries,  but  lost  out  in  the  final  con- 
jcause    of   a   corrupt   administration,   the 
to  devote  her  resources  to  the  strength- 

of   her  colonies,   and   the  adoption  of   a 
weak  colonial  policy — that  of  scattered 
/  occupation.  F^ngland,  which  emerged 
his  first  period  of  European  expansion 
leading  colonial  and  commercial  state  of 
dern  world,  was  but  a  small  and  weak 
'  after  its  loss  of  the  Continental  terri- 
itil  the  lime  of  Elizabeth.  Her  rising 
»er  was  based  upon  the  naval  training 
d  her  sailors  by  buccaneering  expeditions 
the  Spaniards  and  was  proved  by  the 

tion  of  the  Spanish  Armada  in  1588. 
utch   were   vanquished  in  the  middle  of 
h   century   and   the   duel    of   a   hundred 
VOL.  29  —  34 

years  with  France  for  colonial  supremacy 
began.  Aside  from  the  fact  that  England  took 
her  colonial  enterprise  seriously  and  France 
looked  upon  it  as  a  *^side  issue"  as  compared 
with  the  dynastic  struggle  on  the  continent  of 
Europe,  the  chief  signincance  of  this  century- 
long  contest  was  that  it  represented  a  struggle 
between  two  different  colonial  sj^stems  —  the  in- 

tensive occupation  and  exploitation  of  a  limited 
area  versus  the  extremely  meagre  occupation  of 
a  vast  territory  by  a  few  soldiers  and  traders. 
In  1688  there  were  about  300,000  English  col- 

onists in  the  narrow  Piedmont  region  of  the 
Atlantic  Coast,  while  there  were  scarcely 
20,000  Frenchmen  in  the  vast  regions  of  Canada 
and  the  Mississippi  Valley.  With  the  French 
handicapped  by  futile  dissipation  of  energy 
elsewhere  and  infinitely  weaker  in  colomal 
policy,  there  could  be  only  one  issue  to  the 
conflict,  and  by  the  Treaty  of  Paris  of  1763 
Great  Britain  took  over  the  possession  of  the 
great  majority  of  the  French  colonies  in  Amer- 

ica. See  Colonial  Wars  in  America;  Col- 
ony; Exploration  in  America. 

But  this  very  triumph  of  Great  Britain  over 
her  traditional  European  enemy  only  involved 
her  in  a  more  serious  struggle  with  her  most 
important  colonial  domains,  the  Elnglish  col- 

onics of  the  Atlantic  Coast.  The  occupation 
of  the  vast  territory  conquered  from  France 
west  of  the  Alleghcnics  forced  upon  England 
a  reconstruction  of  her  hitherto  loosely  organ- 

ized and  indifferently  enforced  colonial  policy. 
This  imperial  organization  necessitated  addi- 

tional expenditures,  which  Great  Britain  pro- 
posed to  raise  through  direct  taxation  and 

through  an  enforcement  of  the  long-dor- 
mant navigation  laws.  But  this  fiscal  policy 

aroused  the  opposition  of  the  colonial  merchants, 
long  accustomed  to  unhampered  smuggling,  and 
they  united  with  the  debtor  landlords  of  the 
southern  colonies  to  give  vitality  to  that  as- 

piration for  independence  which  Mr.  Sydney 
George  Fisher  has  analyzed  with  such  acumen. 
The  revolution  which  ensued  was  in  its  essence 
a  civil  war  within  the  British  empire,  in  which 
British  and  American  liberals  made  common 
cause  against  conservatives  and  imperialists  in 
both  countries,  and  the  colonial  cause  prevailed 
chiefly  on  account  of  that  defection  of  the 
British  Whigs  which  Trevclyan,  Fiske  and 
Lccky  have  clearly  recogniiea  and  described. 
The  loss  of  the  more  important  British  col- 

onies in  America  produced  a  marked  tendency 
toward  the  granting  of  greater  autonomy  in  the 
British  colonies  that  remained.  This  changing 
attitude  was  reflected  in  the  Quebec  Acts  of 
1774  and  1791,  the  Irish  Parliament  Act  of 
1782.  and  the  India  Act  of  1784.  but  the  thor- 

oughgoing revision  of  British  imperial  policy 
in  a  liberal  direction  did  not  take  place  until 

a  half  century  later,  following  Lord  Durham's famous  Canada  report  of  1839.  In  this  first 

phase  of  European  expansion^  Germany.  Aus- 
tria and  Russia  failed  to  participate,  Germany 

because  of  the  distracting  religious,  wars  and 
Austria  and  Russia  on  account  of  isolation, 
in;:rtia  or  propinquity  to  a  vast  amount  of 
unoccupied  districts  in  Asia,  Their  remaining 
without  the  circle  of  the  neAV  commercial  and 
colonial  powers  was  most  influential  in  de- 

termining the  lines  of  their  later  political  and 
economic  evolution  and  possessed  the  greatest 
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sipniTu".iiicc  for  their  suhscqticiit  history  and 
fnr  that  (if  the  rc<i  of  the  \v<»rhl.  It  should 
imt  lif  forj^oticn,  huwi-vcr,  that  Russia  was 
l»CKin"i'iK  that  expansion  i'a>tward  thrniif^h  Si- 
hiTia  which  was  to  make  her  an  important 
participant  in  the  second  ̂ reat  period  of  col- 

onial expansion  after  IS/U. 
J.  The  Larger  Aspects  and  Results  of  the 

Commercial  Revolution. — The  outstanding  effect 
of  the  Commercial  Revolution  and  the  era  of 
colonization  in  this  first  phase  was  the  rude 
^hock  which  it  pave  to  the  nu-dia'val  order.  It 
liroke  down  the  previous  isolation,  stability  and 
repetition  and  gave  Kuropeans  a  new  and 
cvcr-varyinK  and  extending  outlook^  in  other 
words,  it  first  introduced  the  d>'namic  element 
and  the  world-wide  viewpoint  into  western 
Kuropean  civilization.  It  further  broiight  a 
shifting  of  the  centre  of  progressive  civiliza- 

tion from  the  Mediterranean  Hasin  to  northern 
and  western  Europe.  The  ec<»nomic  effects  of 
the  period  were  varied  and  profound.  Com- 

merce was  greatly  expanded  through  its  be- 
ct'ming  oceanic  rather  than  thahissic  and 
through  the  entry  of  many  new  commodities 
which  had  been  discovered  in  the  process  of 
exploration.  The  centres  of  commerce  shifted 

from  Italy  to  western  Europe.  With  the  re- 
sulting •intervention  of  capital'*  there  dc- 

veh'ped  the  whole  mechanism  of  capitalistic 
institutions,  a  greater  supply  of  money,  bank- 

ing practices,  cr<.'dit  instrumenis  and  insurance. 
New  types  of  commercial  organization  sprang 
up,  such  as  charter-ed  companies,  joint-stock 
companies  and  commercial  corporations.  A 
(lefinite  type  of  economic  tht'ory  emerged  in 
what  was  variously  known  as  Mercantilism, 
Cameralism  and  Colhertism,  but  which  in  all 
cases  consisted  in  a  strict  state  regulation  of 
national  industrial  and  commercial  activities. 
Again,  there  emerged  a  new  class  of  ever  greater 
proportions,  the  new  merdiant  group  or  bour- 

geoisie, who  were  to  play  so  important  a  part 
in  the  commerce  and  politics  of  the  age. 
Finally,  prol)ably  the  most  significant  economic 
result  of  the  Commercial  Revolution  was  its 

preparation  of  Kuroixr  f(^r  the  most  far-reach- 
ing transformation  in  human  history,  the  In- 

dustrial Revolution  of  the  ISth  and  19th  cen- 
turies. Through  producing  a  greater  supply  of 

capital,  introducing  and  improving  the  mech- 
ani>m  of  credit  and  banking,  developing  more 
scientific  and  efficient  methods  of  industrial  and 
commercial  organization,  extending  commercial 
relations  and  expanding  the  volume  of  com- 

merce, opening  up  new  markets,  and  increas- 
ing the  power  ot  the  luisiness  classes  in  the 

law-making  bodies,  with  the  resulting  protection 
«»f  business  interests,  the  Commercial  Revolution 
alone  made  possible  the  coming  of  the  great 
industrial  and  social  revolutit>n  associated  with 
the  growth  of  mechanical  industry,  the  de- 

velopment of  the  factory  system  and  the  rise 
of  the  urban  age.  England  led  in  this  new 
indu •atrial  i-ra  solely  because  of  her  more  ex- 

tensive- and  sncrossful  participation  in  the 
pnvittis  tdlonial  and  commercial  activity.  In 
the  fit  1(1  <»1  vncial  results  there  were  intro- 

duced new  ̂ Kiuilards  of  comfort;  new  food 
products;  novel  |lcve^a^:e^  with  important  social 
conNiijm  nr«  ̂ .  -ui-b  a-;  the  rise  of  the  coffee- 
houNi-'*  Av.\\  ibr  iiNi-  of  narcotic**,  r«»|»ecially 
lo!»acc«»     The  stimulation  of  travel  and  emigra- 

tion, and  a  general  increase  in  the  mobility  of 
mankind   ensued.      In    the    political    realm   ibe 
Commercial   Revr>lution   produced    the   natiuiul 
dynastic  states,  which  were  built  on  the  ruins  ot 
feudalism  by  the  monarchs  through  the  incrcaie 
in  the  royal  income  and  by  the  aid  of  the  new 
n^erchant    classes.     The    new    middle   class  ai 
first    supported   the   monarchs,    but    later   n>»e 
against  the  old  order,  terminated  despotism  ind 
established    the    beginnings    of    representatnt 
government.     Hie   rise   of   the  national  sutn 
and   the   usages   and   necessities   of   commerrr 
led   to   the   development   of    international  Uv. 
which  was  first  systematized  in  the   'De  jure 
belli   et   pacis'    of   Hugo  Grotius    (1625).     In 
the  realm  of  intellectual  and  cultural  influencci 
the  effects  of  the  Commercial  Revolution  were 
most  significant.     It  gave  an  irreparable  »bock 
to    the    Patristic    and   Scholastic    outlook  uA 
view  of  man  and  the  world.     The  discoTer.c^ 

brought  to  Europe  the  most  prolific  and  v-ancd 
types  of  scientific  data,  stimulating  general  so- 
entific  curiosity  and  giving  a  great  specific  im- 

pulse to  the  natural  sciences,  such  as  astronomy, 
geography,     cartography     and     biolog>'.      The 
Social    and    moral    sciences    were    also   deeply 
affected,  in  turn.     The   discovery  of   the  new 
types  of  man  produced  the  origins  of  anthro- 

pology, while  the  observation  of  diverse  cus- 
toms and  institutions  gave  rise  to  the  studv  uf 

comparative  jurisprudence,  philology,  religion 
and  ethics  and   to  the   growth   of   descriptive 
world  history.     These  combined   to  develop  a 
philosophy  of   science,   which  appeared  in  the 
writings  of   Bacon  and   Descartes;   a   sccnUr 
and  human  outlook,. exemplified  in  the  wriiix^i 
of  Montaigne;  a  eulogy  of  the  state  of  nature 
in  the  early  works  of  Rousseau;  and  an  applica- 

tion of  the  new  concepts  to  the  problems  of 
intellectual  and  social  progress  by  the  Ei^liik 
Deists  and  the   French   Philosophes.     Further. 
artistic    and    decorative    standards    were  pro- 

foundly modified  by  the  introduction  of  new 
designs  from  the  Orient     In  short,  there  were 
few  of  the  novel  trends  in  thought  and  cuhwc 
in  the  late  17th  and  18th  centuries  which  «cfc 
not  in  one  way  or  another  intimately  related  to 
the  reaction  of  the  European  ex]iansioo  spoi 
Europe   itself.     Sec   Banks   and   Bankivg  — 
Origin  and  Development;  Commeice.  HiSTon 
of;    Democracy,    History    or;    Histoby,    In 
Rise  and  Development;  Nationalism. 

IV.  The  Revolt  Anintt  MercantiUm  vi 
the  Old  Colonial  Order.  1.  The  Baekgr^uu 
oj  the  Reaction. —  The  old  colonial  system  vai 
Tiuilt  up  chieflv  by  the  dvnastic  national  stairs  at 
a  time  when  they  were  dominated  by  royal  abio- 
lutism,  narrow  chauvinism,  and  an  extrefladv 
archaic  and  fallaciotis  view  of  economic  and 
conmiercial  theory.  It  was  constructed  as  nock 
on  the  l)asis  of  a  desire  to  promote  an  incrcaic 
of  wealth  in  ro>'al  hands  as  to  make  poSHbk 
the  maximum  expansion  of  national  trade  It 
was  a  narrow  political  and  class  policv  ralhcr 
than  a  broad  democratic  or  socialiied  prace- 
dure.  Therefore,  it  naturally  aroused  the  aw- 
mosity  of  the  merchant  classes  at  home  and  ii 
the  colonies  who  desired  a  maximum  dcgiw  ct 
activity  and  business.  Further,  the  attempt  w 
enforce  this  unpopular  policy  proved  expei- 
^ivc.  especially  in  the  face  of  ever-imieasiRg 
colt  filial  resistance.  Finallv.  the  ititellecrBZ 
currents  promoted  by  the  Commercial  Revolt* 
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nded  toward  an  opposition  to  mercantil- 
The  eulogy  of  the  ̂ natural,*^  and  the 
ig  belief  that  social  and  economic  proc- 
Functioned  most  perfectly  when  in  com- 
onformity  with  those  natural  laws  which 
n  and  others  had  shown  to  govern  the 
il  universe,  combined  to  discredit  so  arti- 
i  system  as  the  extensive  legislative  re- 
»ns  on  free  competition  w'hich  were  em- 
in  the  mercantilistic  order.  In  this  way 
economic  and  political  theory  were  being 
ed  so  as  to  remforce  the  practical  com- 
1  and  administrative  objections  to  the 
[onial  regime.  See  Economics. 
Economic  Liberalism  and  the  Assault  on 
ntilism, —  At  the  same  time  when  the 
:an  colonists  were  offering  a  successful 
nee  to  British  mercantilism  in  practice, 
lie  theorists  were  submitting  a  doctrinal 
upon  the  foundations  of  this  system, 

aders  of  the  movement  were  the  French 
•crats  and  their  defender,  Turgot ;  and  the 
h  classical  economists,  with  their  follow- 
the  continent.  This  group  of  so-called 

lie  liberals  assumed  that  economic  pros- 
and   social   welfare   could  best  be  pro- 
by  securing  as  far  as  possible  the  con- 
y  of  economic  processes  and  institutions 
t  -supposedly  beneficent  "natural  order** 
was  believed  to  pervade  and  govern  the 
se.  This  conformity  would  be  realized 
reatest  assurance  through  ushering  in  an 
free  compethion  in  the  economic  realm. 
this  it  would  be  necessary  to  repeal  the 

tive  legislation  which  had  grown  up  as 
sis  and  essence  of  mercantilism.  There- 
he  practical  program  of  the  economic  lib- 
railed  for  a  thorough-going  abolition  of 
strictions  on  the  perfect  freedom  of  the 
pment  of  industry  and  trade.  Indeed,  the 
►crats  held  that  the  chief  function  of  the 
at  least  temporarily,  w^s  the  passing  of 
repealing   the   restrictive    legislation    for- 
enacted.     W%ile    there   were    important 
of  difference  in  the  details  of  the  em- 
of  this  group  of  writers,  varying  all  the 
rom  the  physiocratic  eulogy  of   agricul- 
the  excessive  praise  of  mechanical  manu- 

ing  by  J.  B.  Say,  all  united  in  opposing 
■cible  acquisition  of  colonial  territory  and 
locating  near  or  complete  freedom  of 
The  doctrines  of  the  theorists  were 

y  espoused  by  the  new  capitalistic  class 
was  produced  by  the  Industrial  Revolu- 
s  well  as  by  all  others  likely  to  benefit 
reater  degree  of  industrial  and  commer- 
eedom.  In  England,  Huskisson,  and  later 
1  and  Bright  led  in  the  attack  upon  the 
vigation  and  corn  laws,  and  by  1860  this 
had  succeeded  in  bringing  free  trade  to 
id  and  in  discrediting  to  a  very  consid- 
degree  the  idea  of  the  advantages  of  an 
sive  imperial  policy.  The  ̂ ^cosmopolitan 
*  of  Cobden  embodied  the  acceptance  of 
;te  freedom  of  trade,  anti-imperialism 
itemational  arbitration.  In  France  the 
>f  Cobden  in  applying  these  new  theories 
realm  of  statesmanship  was  carried  on 

izot,  who  opposed  French  intervention  in 
»vant,  and  by  Bastiat  and  Saint-Beuve 
trove    with   some   success    to  secure   the 
downward  revision  of  the  French  tariff 

,    which    was    realized    by    the    Cobden 
of    1860  and   similar   subsequent   agree- 

ments with  other  states.  In  Prussia,  Maassen, 
Billow,  Eidihom  and  von  Motz  carried 
through  the  liberal  trade  policy  embodied  in  the 
Zollverein  of  1818-67.  Every  important  Euro- 

pean state  was  affected  to  some  extent  by  this 
reaction  against  trade  restrictions  and  colonial 
expansion.  But  at  the  very  time  when  free 
trade  and  anti-imperialism  were  receiving  the 
largest  degree  of  practical  application  great 
historic  changes  were  beginning  to  work  out 
their  effects  in  a  manner  designed  to  wreck  the 
program  of  the  economic  liberals.  Nationalism, 
intensified  by  the  French  Revolution  and  sub- 

sequent political  events,  made  for  the  defeat  of 
cosmopolitanism,  while  the  increased  produc- 

tivity made  possible  by  the  Industrial  Revolu- 
tion stimulated  that  search  for  additional  mar- 
kets in  backward  districts  which  doomed  the 

impulses  supporting  anti-imperialism.  '  With  the French  intervention  in  Tunis  and  other  north 
African  territory  and  the  English  purchase  of 
the  Suez  Canal  stock,  and  with  the  reaction  to- 

ward higher  tariff  schedules  which  was  initi- 
ated by  the  German  act  of  1879  the  day  of  eco- 

nomic liberalism  was  over  and  there  began  that 
commercial  warfare  and  that  struggle  for  colo- 

nial dominion  which,  with  other  co-operative 
forces,  led  straight  to  the  European  War  of 
1914.  See  Free  Trade;  Great  Britain  —  The 
Free  Trade  Movement;  Imperialism. 

V.  The  Rise  and  Development  of  the  New 
Natiozial  Imperalism  since  1870.  1.  The 
Historical  Background. —  One  of  the  most  strik- 

ing phases  of  the  modem  dynamic  age  has  been 
the  rise  of  the  new  national  imperialism  since 
1870.  By  this  is  meant  the  development  of 
European  or  American  control  over  the  ter- 

ritory or  the  resources  of  the  kss  highly  devel- 
oped or  the  less  powerful  peoples  outside  of 

Europe  and  the  United  States,  accomplished 
usually  with  .the  sanction  or  the  armed  inter- 

vention of  the  states  of  which  the  traders  were 
citizens.  As  a  movement  this  has  varied 
greatly,  extending  all  the  way  from  simply  a 
dominating  control   over   the   commerce   of   a 
fiven  area  to  complete  political  absorption, 
erhaps  the  most  conspicuous  phase  of  modern 

impenalism  has  been  the  great  swiftness  of  this 
European  expansion  and  occupation.  More  ter- 

ritory has  b  eenactually  procured  for  European 
occupation  of  one  sort  or  another  within  40 
years  than  w^as  occupied  in  the  three  centuries 
of  the  old  colonial  movement.  In  1800  about 
four-fifths  bf  the  land  area  of  the  world  had 
not  been  opened  to  civilized  man  through  ex- 

ploration, and  as  late  as  1870  more  than  half  of 
the  habitable  surface  of  the  earth  had  not  been 
touched  by  Europeans.  By  the  beginning  of  the 
20th  century  the  whole  planet  outside  of  the 
extreme  polar  re^ons  had  been  traversed  by  the 
white  man  and  its  resources  and  potentialities 
for  exploitation  had  been  catalogued.  Africa 
had  been  explored  and  partitioned.  Oceania 
and  Australasia  had  been  occupied,  and  a  com- 

mercial hegemony  of  Europe  and  America  had 
been  established  in  Asia  and  Latin  America. 
See  Geographical  Conquests. 

The  forces  or  causes  lying  back  of  this  ex- 
pansive movement  are  conventionally  classified 

as  economic,  political,  social,  religious  and 
psychological.  The  economic  causes  of  expan- 

sion grew  directly  out  of  the  Industrial  Revolu- 
tion. While  this  movement  had  affected  Eng- 

land and  France  at  a  somewhat  earlier  period, 
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the  Krcat  era  of  industrial  (le\-clopment  in 
(iiTMiany  and  the  United  Stales  was  in  the 
years  ft  allowing  1S()0.  This  new  industry,  carried 
on  i)y  mechanieal  proccNsrs  under  the  factory 
system,  gave  rise  to  an  unprecedented  increase 
in  firoductiviiy  and  to  an  enormous  expansion 
of  capital  avaiIal)U>  for  investment.  At  the  same 
time,  the  vast  improvement  in  the  means  of  land 
and  water  transportation  made  possihle  the 

growth  of  \yorld  trade  on  a  .scale  which  ex- 
ceeded anything  l>efore  known,  hecause  of  cheap 

transportation,  the  rapidity  with  which  ship- 
ments could  be  made  and  the  decreased 

proportion  of  losses  in  ocean  shipments. 
All  of  these  developments  inevitably  led 
to  a  scramlije  for  foreign  markets  and  to  large 
scale  investment  of  capital  in  overseas  areas. 
These  markets  and  areas  for  investment  were 
sought,  when  po>siblr,  in  colonies  carved  out 

ot'  hack  ward  and  unorcu^iird  tracts,  and,  when these  were  not  available,  m  seats  of  older  civil- 
izations which  had  not  yet  passed  into  the  mod- 

ern industrial  age.  Puiiiical  causes  co-operated 
with  the  economic  in  pn)ducing  the  new  move- 

ment of  expansion.  The  growth  of  modern 
nationalism  stimulated  and  intensified  the  de- 

sire to  secure  and  control  colonial  areas.  Italy 
and  (iormany  had  iust  achieved  national  unifica- 

tion in  1870  and  had  developed  an  intense 
patrK)tic  fervor  which  re<iuired  an  outlet  in 
foreign  expansion.  France  turned  to  foreign 
areas  to  secure  compensation  for  the  loss  of 
Alsace-Lorraine.  Russia,  not  satisfied  with  a 
vast  ana  still  awaiting  exploitation  and  devel- 

opment, turned  southward  to  seize  more  ter- 
ritory in  Asia.  Kngland  had  long  staked  her 

future  on  supremacy  as  a  commercial  and  col- 

onizing nation.  Kven  the  L'nited  States,  l)cfore the  clo>e  of  the  10th  century,  had  ocupied  all 
the  available  fnc  land  within  its  boundaries  and 

turned  to  the  Si)anish-American  area  for  a  new 
region  of  investment  and  exploitation.  This 
process  naturally  protiuced  as  a  sort  of  psychic 
compi-nsaiion  the  notion  of  the  ̂ 'civilizing  mis- 
si<in"  or  the  "white  man's  burden,"  and  gave 
rise  to  sharp  national  jealousies  over  the  rela- 
tivi"  e.iti-nt  of  external  possessions.  Then,  there 
was  a  strong  s(.K'it)logical  motive  which  com- 

bined with  the  political  impulses  to  favor 
expansion.  For  some  sit  of  causes  not  yet  well 
un(lersto(»d,  but  which  centre  about  modern  in- 

dustrialism and  the  growth  of  medical  science, 
the  ])c>pn!ation  of  Knrope  increased  from  about 
175.(HKM«H)  t(,  over  4.^0.()(K),000  from  1800  to  1915. 
This  led  in  many  countries  to  a  real  pressure 
of  the  population  on  the  means  of  subsistence 
and  emigration  was  stimulated,  if  not  necessi- 

tated It  wa>  natural  that  the  mother  country 
should  desire  to  retain  a  political  control  over  its 
emigranis  and  this  could  be  achieved  only  when 
thiy  migrated  tu  colonies.  Again,  the  religious 
niitives  for  <leveloj)ing  nversea  areas  had  not 
dei'lined.  l-ui  had  increased  instead.  To  the 
C.athnlir  mi'^sinnaru  s,  who  had  never  ceased 
acti\ity  since  the  l-ecinninv;  of  expansion,  were 
added  an  evi  r  iiKTea^ini.:  numlier  of  Protestants. 

The  appe.tl  .1*  tlur  missionaries  was  further 
stren>::hi-iuil  wh»n  it  bicaine  jxis^^ilile  for  ihem 
t«i  carry  with  them  not  only  "the  word  which 
makt  th  \\i^e  nnin  salvation."  but  alsi)  nu'dern 
industrial  ari>  ainl  the  l-le^sings  •  I  saiiiiarv  anil 
medical  -riiiui  l-inally,  j'sycboloiiical  im- 

pulses have  -er\til  !.•  txtmd  the  interests  of 

KuroiK'  ovt  rsta        'I'lu    !'.v<    «f   adventure  has 

f'pe rated  as  ever,  and  the  compelling  power  of 
scientific  curiosity  has  not  abated.  A^n.  the 

social  prestiere  usually  attached  to  colonial  serv- 
ice has  acted  as  an  incentive  to  the  nkjveineni. 

I'^urther,  the  various  psycholoincal  aspects  of 
modern  aggressive  nationalism  have  tieen  util- 

ized in  the  propaganda  of  skilful  and  unscrj- 
pulous  imperialists  to  effect  a  popular  espousal 
of  their  program. 

The  newer  movement  of  expansion  ha^  bcni 
national  rather  than  one  of  persons  or  pri\i- 
leged  companies,  and  its  chief  field  of  opcratiuB 
has  been  the  eastern  hemisphere,  rather  than  tbe 
western,  as  w;as  the  case  with  the  earlier  period 
of  exploration  and  colonization.  AfrioL 
Oceania  and  Australasia  have  been  forcibly 
colonized,  while  economic  exploitation  has  bees 
vigorously  cultivated  in  Asia.  This  statcmeni 
does  not,  however,  ignore  the  extensive  cum- 
mercial  expk)itation  of  Latin  America  by  Euro- 

pean nations  and  the  United  States.  TIk 
significance  of  tliis  more  recent  period  of  n- 
pansion  has  been  vividlv  descrilied  by  Profesior 

Shot  well :  "Conquistadors,  clad  in  khaki  or 
ghttering  in  helmettcd  displav,  have  proclaimed 
to  most  of  the  savages  of  the  glolte  that  the> 
belong  henceforth  to  European  nations.  On  the 
wharves  of  London  there  are  goods  from  Ger- 

man workshops  for  the  merchant  adventurers  u: 

t(day  to  carr>'  off  to  Bantus  or  Negritos.  Piles 
of  coal  from  Cardiff  lie  inside  the  coral  reef»  of 
Australasian  islands,  for  the  ships  which  cone 
to  bre<ik  the  silence  of  farther  Hebrides  than 
Wordsworth  dreamed  of.  But  for  the  historian 
there  is  more  significance  than  romance  in  such 
events.  Tlie  men  whom  Joseph  Conrad  and 
Kipling  descril)e  are  responsible  for  the  trans- 

formation of  Africa  and  Asia.  And  that  trant- 
formation  in  its  turn  is  mainly  responsible  for 
those  policies  of  imperial  expansion,  of  com- 

mercial and  colonial  rivalries  which  underlie 

the  causes  of  the  present  war.*  The  effects  of 
the  new  imperialism  upon  the  political  and  dxpk- 
matic  events  and  tendencies  of  the  last  half 

century  in  Europe  have  been  most  profooMl 
Scarcely  a  dominating  alliance  or  an  armed 
conflict  has  existed  which  has  not  been  more  or 
less  directly  a  result  of  overseas  policies  and 

ambitions,  while  these  policies  ha\'C  \try  frt- 
quently  even  determined  the  characteristics  isd 

trends  of  domestic  politics,  as  wvW  as  the  dn- tinies  and  careers  ot  statesmen. 
While  it  cannot  l>e  doubted  that  much  uf 

the  older  policy  of  thorough -going  exploitaDOi 
has  been  carried  over  into  the  new  imperiafistit 
movement  since  1870,  it  is  certain  that  a  mot 
what  higher  moral  level  has  prevailed  in  the 
activities  of  the  colonizers.  There  has  been  at 

least  some  rhetorical,  thouf^  often  h>'pocriticaL 
rec< Ignition  of  a  moral  obligation  in  the  "m-faite 
man's  liurden**  and  of  the  duty  of  ekvatiol 
the  cultural  standards  of  the  natives  Therr 
can  be  no  (luestk)n  that  even  Karl  Peters  aad 
the  agents  of  Leopi>ld  of  I^lgium  treated  Ac 
natives  of  Africa  with  a  greater  degree  of  fair- 
ne>«s  and  honesty  than  can  Ite  discerned  in  th? 
relations  of  the  Puritans  of  New  England  «i* 
the  Indians  of  the  district.  See  HlSTOiY.  ll<»- 
K u  s  ;  I N- nt '  sTRi  A L  Re\x)lution  ;  Nation AUSM ; 
ropi-L.\TioN.  Growth  or;  Missions. 

2  Thr  Rcdisco7'cr\  and  Partition  of  Africa 
Tlw  Explorations.--  Africa  has  during  hi  stone 
times  presented  great  ethnographic  contralto 
her  inhabitants  varying  all  the  w^  fron 
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agists  now  believe  to  have  been  the  origi- 
»rth  African  ancestors  of  the  white  race  to 
gmy  Negrilloes  of  the  equatorial  forests 
:ultural  contrasts  have  not  been  less 
d.  At  least  three  times  in  historic  eras, 
icnt  Egypt,  in  the  Alexandrian  Age,  and 
the  Saracen  hegemony  in  the  Middle 

northern  Africa  was  the  seat  of  the  most 

:cd  type  of  human  culture,  while  the  dis- 
;outh  were  at  all  times  inhabited  by  some 
:  most  backward  of  savages.  Down  to 
Europeans  had  made  little  progress  in 
iy  of  opening  up  the  African  continent, 
^rabs  had  pushed  southward  along  the 
carrying  with  them  the  propaganda  of 
and  developing  the  deplorable  slave  trade, 
middle  of  the  15th  century  the  Portuguese 
their  explorations  which  were  to  carry 
iround  the  Cape  of  Good  Hope  to  India. 
17th  century  the  Dutch  tended  to  displace 
ortuguese,  and  after  1795  the  English 
to  make  inroads  upon  the  Dutch  settle- 

Despite  some  scattered  trading  posts 
rcnch  made  no  permanent  conquests  of 
ance  until  the  acquisition  of  Algeria  fol- 
:  1830.  Spain  possessed  a  few  trading 
3f  little  consequence,  and  Prussia- in  1720 
>ned  the  settlement  made  on  the  coast  of 
I  by  the  Great  Elector  in  1681.  Yet  all 
se  advances,  significant  as  they  were,  had 
to  penetrate  more  than  a  narrow  and 

jlete  fringe  around  the  western  and  south- 
>rtion  of  the  continent.  But  on  the  eve 
new  imperialistic  developments  following 

'0*8®  scientific  curiosity,  religious  propa- 
,  and  journalistic  enterprise  were  leading 
o  carry  on  those  epocn-making  cxplora- 
which  revealed  to  enthusiastic  European 
merican  capitalists  the  economic  and  com- 
il  potentialities  of  the  *^Dark  Continent.* 
process  of  exploration  has  been  clearly 
arized  by  Professor  Harris :  ̂Fortunately, 
time  when  the  European  states  began  to 
seriously  of  colonial  expansion,  the  inter- 
Europe  in  the  Dark  Continent,  as  a  field 
)mmcrcial  and  economic  activity,  was 
•d  to  a  degree  never  before  known.  Con- 
Die  information  existed  concerning  certain 
is  of  Africa  and  its  general  contour,  for, 
40  years  prior  to  1870,  a  large  part  of  the 
ent  had  been  explored;  but  few  persons, 

scholars  and  geographers,  had  taken 
liar  notice  of  it.  Before  1880,  indeed, 
>  Park,  Major  Laing  and  M.  Caille  had 
From  the  west  coast  up  the  Gambia  and 
il  rivers,  found  the  upper  waters  of  the 
and  Timbuctu  and  crossed  the  Sahara 

ngier  and  Tripoli,  while  Clapperton  and 
m  were  exploring  the  Central  Sudan  from 
iThad  to  the  Niger  River,  and  the  brothers 
;r  down  that  stream  to  its  mouth.     Dr. 
Barth  spent  the  years  1850  to  1855  in 

icntific  study  of  the  language,  peoples  and 
iphy  of  the  region  just  mentioned  (west 
ike  Chad)  including  the  kingdom  of 
>.  Farther  south,  on  the  east  coast,  Paul 
laillu  traveled  over  the  Gaboon  River 
t  between  1856  and  1868;  and,  in  the 
r,  David  Livingstone  explored  the  Zam- 
iver,  the  region  about  Lakes  Nyasa  and 
nyika,  and  crossed  the  continent  to  Bcn- 
during  the  18  years  following  1851. 

vhile.  Burton,  Speke  and  Grant,  coming 
3m  the  east  coast,  had  discovered  Lake 

Victoria  Nyanza  and  the  headwaters  of  tlie 
Nile;  and  Sir  Samuel  Baker,  traversing  the  whole 
of  that  river  from  the  north  to  the  south,  found 
its  other  source  in  Albert  Nyanza.  But  it  was 
the  work  of  Dr.  Nachtigal,  who  in  1869  to 
1871  studied  carefully  the  eastern  Sahara  and 
Sudan;  of  Cameron,  who  crossed  the  whole 
continent    from   the    Zanzibar    Coast    to    Ben- 
§uella  between  1873  and  1875;  of  Savorgnan 
e  Brazza,  who  explored  scientifically  the  whole 

region  between  Libreville  on  the  Gaboon  and 
the  north  banks  of  the  Kongo  and  Ubangi  rivers 
from  1874  to  1884 ;  and  of  Henry  M.  Stanley, 
who  found  Livingstone  in  1873,  that  drew  the 
attention  of  the  general  public  to  Africa.  Books 
were  written,  money  raised,  and  colonial  so- 

cieties formed  with  the  purpose  of  inducing 
people  to  study  African  conditions  and  to  start 
colonies.  B^  the  time  Stanley  returned  from 
his  second  journey  in  1877,  with  the  news  of 
the  discovery  of  the  great  Kongo  River  and  its 
tributaries,  the  statesmen  and  the  intelligent 
public  of  Europe  were  taking  a  very  considerable 
interest  in  African  affairs.  The  general  topog- 

raphy of  the  continent  had  been  mapped, —  in 
outline,  at  least, —  the  location  of  all  the  im- 
IX)rtant  lakes  and  waterways  pointed  out,  and 
the  possibilities  of  the  different  sections  as 
sources  of  wealth  and  trade  fbr  Europe  as- 

certained with  a  fair  degree  of  accuracy.*  See Africa. 
About  a  decade  after  most  of  the  great 

African  discoveries  had  been  concluded  the 
diplomatic  and  legal  basis  for  the  partition  was 
arranged  iby  the  Berlin  Conference  of  December 
1884  to  February  1885.  The  slave  trade  was 
branded  as  illegal;  formal  notice  was  ordered 
given  ol  all  protectorates  assumed;  it  was  de- 

clared that  no  terrritory  should  be  annexed 
which  was  not  "effectively  occupied*;  freedom 
was  prescribed  for  all  nations  in  the  navigation 
of  the  Kongo  and  Niger  rivers;  and  provision 
was  made  for  general  freedom  of  trade  in  the 
Kongo  Basin.  No  systematic  provision,  how- 

ever, was  made  for  carrying  out  the  "white 
man's  burden*  of  advancing  the  cultural  and moral  status  of  the  natives. 

Leopold  of  Belgium  and  the  Episode  of  the 
Kongo  Free  State. —  The  first  notable  apostle 
of  modem  capitalistic  imperialism  to  Africa 
was  none  other  than  King  Leopold  H  of  Bel- 

gium. His  interest  was  aroused  by  Stanley's first  report  of  his  African  explorations  in  w6. 

Under  Leopold's  leadership  an  "International 
Association  for  the  Exploration  and  Coloniza- 

tion of  Africa*  was  formed  in  the  autumn  of 
1876.  Two  years  later  Stanley  returned  from  a 
second  exploring  tour  and  conveyed  to  Leo- 

pold's agents  an  account  of  the  natural  re- sources of  the  Kongo  district  in  rubber,  palm 
products,  ivory  and  various  tropical  woods, 
gums  and  fibres.  Stimulated  by  this  informa- 

tion Leopo4d  developed  through  the  Belgian 
branch  of  the  International  Association  the 

"Committee  for  the  Siudy  and  Investigation  of 
the  Upper  Kongo*  (lo78),  which  employed 
Stanley  for  the  next  few  years  in  making  a  de- 

tailed geographic  and  economic  survey  of  the 
Kongo  district.  In  t<he  meantime,  Leopold  car- 

ried along  his  plans  to  obtain  full  political  and 
economic  control  of  this  region.  In  1882  he 
organized  the  "International  Association  of  the 
Kongo,*  with  himself  as  president.  Between 
April    1884   and    February    1885,   in    part   l^ 
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intriKiH*  at  tht-  ]U*rlin  ConfiTeiico  of  lSiS+-X5,  he 
swiirod  from  the  arvM  powers  the  recu);iiition 
of  the  International  Association  of  the  Kon^o 
as  an  independent  sovereiKn  state,  and  in  April 
1883  he  realized  his  full  ambition  by  trans- 

forming it  into  the  "Kon^o  Free  State'*  with 
himself  as  its  kin^.  It  should  l>e  kept  in  mind 
that  Leopold  was  not  the  sovereiKn  of  the  Kon^o 
Free  State  in  virtue  of  his  position  as  king  of 
Belgium,  hut  that  the  African  district  was  his 
own  private  possession.  While  I^opold  per- 

sistently maintained  that  tiis  enterprise  was 
founded  primarily  upon  the  desire  to  brini?  to 
tlie  natives  of  the  Kongo  district  the  blessings 
of  Christian  civilization,  his  actual  administra- 

tion, especially  in  its  economic  phase  of  forced 
lal>or,  was  one  of  the  most  notorious  examples 
of  cruel  and  extortionate  exploitation  of  a 
backward  pi.H)plc  of  which  modern  history 
bears  any  record.  Protests,  begun  by  mis- 

sionaries who  were  greatly  handicapped  by  the 
ditliculty  of  spreading  the  gospel  in  the  face 
of  the  concrete  demonstration  of  the  methods 

of  the  "most  Christian  King,**  were  taken  up 
by  leading  nations  who  were  motivated  in  part 
by  humanitarian  considerations  an<l  in  part  by 

commercial  jealousy  of  Leopold's  financial 
profits  from  his  African  patrimony.  Revela- 

tions of  extreme  cruelly,  made  by  Knglish  in- 
vestigators in  1902  and  1904,  were  confirmed  by 

an  international  commission  in  ,l'H)3i  and  the 
strength  of  indignant  public  opinion  in  Kurope 
and  America,  including  lil)eral  Belgian  opinion, 
forced  Lct>pold  to  surrender  the  Kongo  Free 
State  to  the  Belgian  government  in  1908.  in  re- 

turn for  an  ample  indemnity.  Since  the  estab- 
lishment of  Belgian  control,  not  only  has  the 

political  administration  l)een  greatly  improved 
and  lil>erali7ed,  but  also  the  commercial  import- 

ance of  the  district  has  l>een  greatly  increased 
under  more  generous  concessions  to  merchants 
and  capitalists  from  Belgium  and  other  states. 
See  African  International  Association; 
KoNr.0. 

German  Colonial  Enterprise  in  Africa. — 
F'or  a  number  of  historical  reasons  Ciermany 
was  extremely  tard>'  in  her  entry  into  the  colo- 

nial movement.  Though  the  Great  Elector  had 
l>egun  a  policy  of  colonial  expansion  and  naval 
development  in  the  latter  half  of  the  17th  cen- 

tury, the  agrarian  fixation  of  the  Pnissian 
Junkerdom  had  led  his  successors  to  abandon 
these  beginnings.  The  persistence  of  the 
mediaeval  empire,  the  hick  of  national  unification 
until  1870,  and  the  absence  of  significant  in- 

dustrial and  commercial  expansion  down  to  the 

''70*s'*  had  served  to  prevent  Ciermany  from 
l>eing  a  contender  in  the  old  colonial  movement. 
Lven  as  late  as  1870  Bismarck  had  opposed 
overseas  expansion  and  had  declared  that  he 
would  not  accept  the  entire  French  colonial  em- 

pire as  a  gift.  But  forces  were  at  work  in  (ier- 

manv  which  made  Bismarck's  opposition  inef- 
feitiVe  and  which  produced  one  of^  the  mosi  en- thusiastic and  aggressive  policies  of  colonial 
t'Xpansirtn  witnes^e^l  in  modem  times.  The  un- 
preci'dinteil  industrial  development  during  the 
decade  fi'lli)wing  1870  and  the  exulierant  patriot- 

ism prixluced  bv  the  pnH"ess  of  unification  cre- 
ated an  ovtTwhrlming  desire  for  world  mar- 

kets an<l  a  pniniinent  colonial  dominiun.  This 
movement  \\a>  initiated  by  private  merchants 
and  capitalists,  but  at  a  slightly  later  period 
they  won  over  the  government  to  that  co-opera- 

tion in  building  up  CJerman  cominerctal  expan- 
sion which  resulted  in  the  phcnocncnal  sikcc») 

of  German  ofiicials  and  merchants  in  xcuniu;  i 
great  propcjrtion  of  the  trade  of  the  world  aii-; 
in  erecting  a  very  respectable  colonial  empiri 
While  (German  misinonarics  had  expkirrd  thi 
southwestern  coast  of  Africa  in  the  middle  c: 
the  19th  century  and  German  sttamship  ojd- 
panies  had  begun  a  desultory  trade  alonK  the 
coast  shortly  afterward,  the  real  awakening  of 
(ierman  interest  in  imperialism  came  aljout  ic 
1878,  when  the  German  branch  of  the  Intenu- 
tional  African  Association  was  established  U 

1882  a  societv  for  the  development  of  li'tlt- pvlitik  was  founded  as  the  German  Cokmul 

L^nion,  and  two  years  later  several  mercantik 
marine  companies  and  colonial  societies  openh 
sponsored  a  program  of  commercial  and  cukjaul 
expansion.  Within  two  years  after  1884  Oer- 
niaiiy  had  acquired  what  was  substantially  the 
basis  of  her  African  domains.  In  each  case  the 
territory  was  acquired  by  government  exp|orer« 
or  by  representatives  of  private  commercial  or 
colonial  societies,  and  then  Bismarck  was  voa 
over  to  annexation  through  the  pressure  of  u- 
tional  pride  or  foreign  opposition.  Dr.  Giuut 
Nachtigal,  the  noted  explorer,  negotiated  for  tbc 
possession  of  Kamerun  and  Togoland  in  iJfit 
and  l>oth  were  taken  over  as  a  German  protec- 

torate in  1884.  F.  A.  £.  von  Luderiu.  i 

Bremen  merchant,  in  the  summer  of  1^  pur- chased what  l>ecame  German  Southwest  Airxa 

when  it  was  taken  over  b^  the  German  go^cn- 
nK*nt  in  the  next  year.  Karl  i'eters.  one  of  tbe 
most  blatant  of  Pan-Germans  and  a  reprcscnu- 
tive  of  the  German  Colonial  Societv.  acquired 
German  East  Africa  in  18&4.  and  his  acu%ii) 

was  approved  and  confirmed  by  the  go\cn- 
ment  in  1885.  This  German  tcrritor>'  in  Aina 
totaling  slightly  over  1,000,000  sciuare  miles.  «a> 
later  defined  in  its  boundaries  and  somcwfaa: 
extended  in  the  Anglo-German  agreemcni  oi 
July  18^J0  and  the  Franco-German  arrangcinciit 
of  Xovemlier  1911  respectively.  In  a  bnancai 
sense  the  Cicrman  colonics  have^  not  l<cc9  i 
profitable  investment,  though  KameniD  and 
Mast  Africa  gave  promise  of  developing  iaio 
fruitful  areas  for  economic  exploitation.  Tk 
general  nature  of  the  German  colonial  adminis- 

tration in  Africa  may  l>est  tie  described  by  d^ 
viding  it  into  two  periods,  that  before  and  flu: 
after  the  reconstruction  of  the  administnlivt 

system  in  190f>-07.  In  the  earlier  period  llw  ad- 
ministration was  under  the  control  of  chartered 

companies,  not  unlike  the  famous  Britirii  Eui 
India  Company.  A  policy  of  ruthless  cxplaiB- 
tion,  more  perfect  in  its  refinement  of  cmehy 
than  that  of  Leopold  in  the  Kongo  district,  m 
followed  during  this  penod,  hut  in  the  samev^ 
that  the  Seix)y  mutiny  of  18.^7  led  Grai  Biii- 
ain  to  transfer  India  to  the  Crown,  io  lh> 
frightful  Herero  wars  of  1903-Ob  and  the  aas* 
sac  re  of  the  natives  in  East  Africa  m  1906 
forced  the  German  government  to  undcftakr  a 
sweeping  reorganization  of  their  colonial  pobcy 
and  admiiri St  ration.  A  colonial  office  was  csia^ 
li>hed  in  1906  and  Dr.  Berahard  Dernbcff 
took  charge  as  colonial  secretary  in  the  io^ 
lowing  year.  After  1907  the  oppressive  BMfk- 
od>  were  al)andoned  and  a  systematic  ancavi 
math'  to  intniduce  the  essentials  of  ̂ \cstcf« 
civili/ation  into  these  colonies,  including  tnmr 
port  a  lion  sy>teins,  scientific  forcfttrv  work,  fl*" 
itary   science  and  some  degree  of  eknuaw? 
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>n.  It  must  frankly  be  admitted  that  no 
mntry  has  governed  its  African  colonies 
same  level  of  culture  in  a  more  efficient 
lightened  manner  than  Germany  since 
id  the  deprivation  of  Germany  of  her 
possessions  by  the  Peace  Conference 

;  of  the  least  justifiable  acts  of  that  body 
haps  the  best  proof  that  colonial  booty, 
as  the  safety  of  the  democratic  principle 
rorld,  weighed  heavily  upon  the  attention 
Allied  powers.     Sec  Germany  —  Ger- 

VND   THE   WAfc. 

it  Britain  and  the  Boers  in  South  Africa. 
original  white  population  of  South 

was  a  colony  of  Dutch  farmers,  called 
from  the  Dutch  term  for  peasant),  who 
at  Cape  Colony  in  the  latter  part  of  the 
itury.  The  region  was  permanently  oc- 
)y  the  British  in  1806.  On  account  of  re- 
and  linguistic  differences,  the  extension 
ical  equality  to  the  native  blacks,  and, 
11,  the  arming  of  the  natives,  the  Boers 
existence  under  British  domination  in- 
e,  and  in  1836  under  the  leadership  of 
■ietief  they  began  their  **Great  Trek*^ 
he  Orange  and  Vaal  rivers  toward  Natal, 

hey  establis'hed  a  Boer  republic  in  1838. 
ome  vicissitudes  respecting  political  in- 
mce  two  Boer  republics,  3ie  Transvaal 
ange  Free  State,  had  emerged  by  1854. 
I  of  consequence  happened  in  South 
politics  from  1854  to  1877,  when  Dis- 
the  first  enthusiasm  of  the  new  British 

lism,  annexed  the  Transvaal.  This  led 

first 'Boer  War  of  1881  which  ended  in 
iplete  defeat  of  an  insignificant  British 
t  Majuba  Hill  in  1881.  This  victory, 

id  with  Gladstone's  grant  of  independ- 
roduced  a  great  inflation  of  Boer  na- 
ride  and  did  much  to  create  that  inflex- 
ler  stubbornness  which  furnished  the 
retext  for  British  intervention  in  1899. 
jnificant  background  of  the  Boer  War 
)vided  through  the  great  influx  of  for- 
follovving  the  discovery  of  the  rich  gold 
mond  mines  in  the  Boer  republics  in  the 
By  1896  these  foreigners  or  **Uitland- 
d  come  to  own  two-thirds  of  the  land 
)ut  90  per  cent  of  the  personal  property 
egion,  and  paid  about  95  per  cent  of  the 
In  spite  of  this  they  were  excluded  from 
rights  and  subjected  to  extortionate 

id  irritating  economic  restrictions.  De- 
:  of  their  efforts  to  secure  enfranchise- 
r  legal  means  some  of  the  more  daring 
ers,  encouraged  by  Cecil  Rhodes  and  led 
Leander  S.  Jameson,  attempted  in  an  ill- 
raid  to  overthrow  the  Boer  government 
M)lant  it  by  Uitlander  control.  While 
d  escapade  failed  miserably,  it  had  con- 

es of  the  utmost  importance  for  South 
history.  The  Boers  grew  more  sus- 

and  intolerant,  and  the  Uitlanders  came 
heir  trust  mxjre  and  more  in  the  hope  of 
intervention  in  their  behalf.  Matters 
ill  further  complicated  by  the  German 
ill-considered  congratulatory  telegram 

idcnt  Kruger  following  the  capture  of 
I,  which  did  much  to  create  greater  ten- 
ween  Germany  and  England.  In  March 
the  Uitlanders  appealed  to  Great  Brit- 
relief,  and  the  British  commissioner, 

•ed  Milner,  advised  intervention.  When 
too    late   Kruger   agreed  to   the   long- 

sought  reforms,  but  Great  Britain  had  then  re- 
solved upon  war.  To  crush  the  Boers  Great 

Britain  was  compelled  to  put  more  soldiers  in 
the  field  than  ever  before  in  her  history  and 
the  war  was  the  most  expensive  she  had  ever 
undertaken,  with  the  sole  exception  of  the  se- 

ries of  conSdicts  in  the  Napoleonic  period.  Her 
action  was  bitterly  opposed  at  home  by  liberal 
statesmen  like  Lloyd  ueorge  and  by  progressive 
publicists  like  J.  A.  Hobson.  The  triumph  of 
the  British  Liberal  party  in  1905,  however, 
brought  into  power  the  group  that  had  opposed 
the  war,  and  a  liberal  policy  of  conciliation  was 
immediately  adopted.  A  constitutional  conven- 

tion for  South  Africa  was  held  from  October 
1908  to  Tune  1909.  It  drew  up  a  constittition 
for  the  Union  of  South  Africa,  which  was  ap- 

proved by  Great  Britain  on  20  Sept.  1909,  and 
the  Union  —  a  new  self-governing  colony  — 
was  thereby  created  out  o?  Cape  Colony,  Na- 
taL  Orange  Free  State  and  the  Transvaal. 
While  the  Boers  have  dominated  the  govern- 

ment, their  interests  have  been  in  the  hands  of 
moderate  and  statesmanlike  leaders,  most  no- 

tably Gens.  Louis  Botha  and  Johannes  Smuts, 
who  have  recognized  that  the  future  prosperity 
and  peace  of  the  Boer  people  depend  upon  an 
avoidance  of  the  narrow  intolerance  of  the 
Kruger  regime.  Their  loyalty  was  vindicated 
when  in  the  autumn  of  1914  they  speedily  re- 

pressed a  nationalist  revolt,  encouraged  by  the 
German  emperor  and  led  by  Hertzog,  Beyers, 
De  Wet,  Maritz  and  other  irreconcilables. 
Botha  and  Smuts  participated  with  credit  in  the 
conquest  of  the  German  colonies  in  Africa  and 
General  Smuts  was  generally  recognized  as 
easily  the  ablest  and  most  far-sighted  repre* 
sentative  of  the  Allied  powers  at  the  Peace 
Conference.  The  economic  prosperity  of  South 
Africa  still  rests  chiefly  upon  the  gold  and  dia- 

mond products,  though  livestock  and  wool  have 
become  prominent  products  in  recent  years  and 
some  considerable  development  of  manufactur- 

ing industry  has  taken  place.  Immense  coal 
reserves  exist,  but  iron  ore  is  lacking.  The 
economic  expansion  of  the  colony  has  been 
handicapped  by  the  lack  of  an  adequate  and 
competent  labor  supply.  Native  labor  has 
been  inefficient;  the  introduction  of  Chinese 
labor  proved  an  unsuccessful  experiment  in 
1904-05;  and  the  importation  of  labor  from  In- 

dia wiiich  followed  was  abandoned  in  191 1.  See 
Boers;  Great  Britain  —  Foreign  Poucy  in 
Africa  and  America. 

Great  Britain  in  Egypt  and  the  Sudan.^  The 
interest  of  modem  Europe  in  Egypt  was  first 

stirred  by  Napoleon's  romantic  campaign  there 
in  1798.  French  interest  survived  during  the 
first  half  of  the  19th  century,  and  in  1869  a 
French  engineer,  Ferdinand  de  Lesseps,  comr 
pleted  the  Suez  Canal.  Great  Britain  turned 
her  attention  to  Egypt  following  the  explora- 

tions of  Baker  andf  others  in  the  •^O's.*  She 
had  particular  reasons  for  desiring  a  dominat- 

ing control  over  the  Suez  Canal.  In  addition  to 
the  general  commercial  advantages  to  be  de- 

rived from  its  (Control,  it  provided  the  shortest 
water-route  to  India  and  Australasia,  and 
Great  Britain  could  scarcely  regard  with  com- 

placency the  spectacle  of  a  nval  m  possession  of 
so  vital  a  point  for  Briti^  imperial  communica- 

tion. A  fortunate  combination  of  circumstances 
—  the  French  defeat  and  indemnity  of  1870  and 
the  contemporaneous  baokniptcy  o£  the  kfaediv€ 
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—  made  it  possible  in  \f<7S  for  Disraeli  in  pur- 
chase some  177,(XK)  sliares  of  canal  stork  from 

the  khedivc  for  £4,000,(X)()  ($2O.O(X).00O)  after 
France  had  refused  the  offer.  The  reckless 

t'inancial  oj)erations  of  the  khedive  led  to  thr 
establish  men  t  of  a  <l!ial  control  over  I-lKVptian 
finances  by  (ireat  Britain  and  France  in  IS77. 

Some  tivf  years  later  an  I-'-Kyptian  nationalist revolt  broke  out,  led  by  native  otlicers  \vh<i  were 
restive  tnider  the  domination  of  forei^^ners. 
France  was  prevented  from  interveninj;  to  sup- 

press the  revolt  by  the  opposition  of  Clemen- 
ceau  antl  other  radical  anti-imperialists,  and 
(ireat  Britain  had  to  crush  the  revolt  unaided  in 
the  siunmer  of  1SS2.  The  result  was  to  exclude 
France  from  a  parity  in  the  control  of  K^ypt 

and  to  make  Fgypt  practically  an  I'jigli>h  .pro- 
ti'Ctf>rate,  although  this  relationship  was  not 
fc»rmally  proclaimed  until  IS  1  Uc.  l')14,  and 
Kfrypt  was  controlled  dtiriiif^  this  period  by  a 

British  "financial  adviser**  (Lord  Cromer,  1883- 
1007;  Kldon  Gorst.  l'X)7-ll;  Lor<l  Kitchener, 
1911-14).  The  British  ftccupaiion  has  brought 
^reat  material  advantages  to  both  Kg>'pi  and 
Great  Britain.  Archaic  and  oppressive  native 
customs  and  institutions  have  been  uprooted; 
new  industrial  methods  have  beiii  introduced; 
great  pubHc  works,  especially  irrigation  projects, 
have  l)cen  completed;  and  the  finances  have 
l)een  put  on  a  stable  and  scientific  basis.  Great 
Britain  has  been  rewarded  l»y  the  possession  of 
not  only  the  kev  to  the  British  empire,  but  also 
the  basis  for  the  development  of  her  interests 

in  the  Tape-to-Cairo"  project  and  lor  the  ex- 
tension (»f  her  dominion  in  western  Asia  and 

Arabia,  and  by  the  control  of  the  fureipi  trade 

and  the   valuable  cotton  crop  of   I'-gypi.     See 
Ell  V  IT. 

South  of  Fgypt  is  the  jjreat  district  of  the 
Sudan.  .Nominally  under  Kgyptian  control,  the 
iiiCtticiency  of  that  administration  enabled  a 
Kroup  ot  Mohammedan  fanatics  under  Kl 
Mahdi  to  secure  control  of  that  region  and  to 
mas>acre  the  distinKui>hed  Knglish  soldier, 
(im.  Charles  (ieorge  (n»rdon,  and  his  forces  at 
Khartum  in  January  1SS5.  Ciladstime  took  no 
active  >teps  to  avenge  the  munler,  but  ]»y  18% 
svime  aiiion  was  rendered  neces>ary  to  protect 
Kg>pt  fr<»m  invasion  and  to  safeguard  the  Kgyp- 
tian  \\aier->ui)ply.  This  task  of  contjuering  the Sudan  was  entrusted  to  Gen.  Iloratiu  Herbert 
Kitchener,  who  completed  the  coiKpiesi  on  2 

Sept.  ltS'*>S  and  received  as  his  reward  elevation 
to  the  peerage.  The  British  conquest  at  the 
Sudan  w;as  followed  l)y  a  diplomatic  crisi>  of 
the  tirst  impc»rtance  for  suli^^ecjuent  history.  At 
the  same  time  that  Kitchener  was  sululuing  the 
Sudanese  a  French  Inrce  under  MarchaiKl  was 
nuiving  eastward  across  .\frica  t«>  the  sources 
<»f  the  Nile,  and  it  arrive<l  at  lashoda  in  the 

l«>wer  Sudan  on  12  July  IS'VS.  I*ushing  south- 
ward alter  hi>  victt>ries  Kitchener  reached  the 

same  sjx.i  about  iwo  nionihs  later.  W'.ir  was 
imniineiit.  but  the  «*kil!iil  handling  of  ihi  siiua- 
iif)n  by  tbr  blench  fc»reign  minister.  Delcasse. 
r.ot  nnl>  ;tverlr<l  li-  stilities.  ]\\\\  aKo  siiiired  a 
pfitontial  Ai.;:!'  -French  alliance  whiih  wa^  sii|] 

further  strM.ir'hi  t:.  »1  in  1*M).V  tU.  ioiit'irnie']  in 
1*>11  and  k:i\en  pi.ui'.cal  demonstration  in  P*14. 
The  World  \\  .n  i  ■  tnplele«l  the  occui^iliiui  of 

the  Kgyptian  .irta  by  \\\r  I'-rnish  Turkey's  ac- 
tion in  jj'iniiw  'l.t  '  ii;!;al  Tuwers  in  N-ivem- 

l«er  1914  furni-bn!  th-  pretext  for  the  British 
declaration  of  the  F.inptian  protectorate  on  18 

Dec.  1014.  The  seizure  of  German  Kast  Afrka 
by  Great  Britain  and  the  approval  of  thii  ac- 

tion by  the  Peace  Conference  Rive*  Great  Brit- 
ain unobstrticted  control  uf  a  broad  strip  •  ■ 

territtiry  from  Cairo  to  Cape  Town  and  assure? 
the  future  lugemony  of  Britain  in  African  in: 
perialism.  At  the  same  time,  her  domiiutit;. 
of  this  district  probably  will  not  r' mam  :;:. 
challenged  «»n  account  of  the  pcr.si>ten\:t  n;  - 
strong  Kg>ptian  nationali.st  nidvemeiit  uhiih  :< 
not  likely  to  subside  See  Kiuhknui.  IfoiL\;i. 
IIkkiikki  ;  Sui».\x. 

FrcHih  Imperialism  in  Afriiti  —  The  earlKa: 
centre  of  French  interests  in  Africa  wa?  V^iyyfi. 
but,  as  has  been  iK)iiited  out  above.  France  *i* 
excluded  from  Eg>pt  by  British  action  in  INjJ 
In  the  meantime,  however,  France  had  licen  U>- 
ing  elsewhere  the  basis  for  the  great  FnnJh 
colonial  dominions  in  Africa.  Algeria  was  ila- 
(luered  in  the  Orleanist  i>eriod  (183(M8).  >*:• 
tlements  were  made  at  Gabun  following  la*^ 
which  opened  the  wav  for  the  colonization  oi 
French  I'lquatorial  Africa.  At  the  same  time 
pC'Sts  were  located  on  the  Ivory  and  GuiLca 
Coasts  which  prepared  the  way  fur  the  Freini 
expansion  in  the  Senegal  and  Niger  regions 
Kntry  into  Somali  land  after  1864  put  in  French 
hands  the  key  to  the  lower  end  ot  the  Red  Sa 
and  to  the  Gulf  of  Aden.  Tunis  waa  made  i 
protectorate  in  1881,  and  Italy  was  therein 
estranged  from  France  and  impelled  to  em«r 
the  Triple  Alliance  with  (jermany  and  Austria 
By  the  Anglo-French  agreenieiit  of  1890  Frmd 
possession  of  the  Sahara  district  was  continncsi 
and  a  protectorate  allowed  over  Madagascar, 
which  was  transformed  into  a  French  coLn* 

in  18%.  In  the  early  "Ws"  the  Fnnch  ix- 
tendcil  their  possessions  in  the  Senegal.  Niger 
and  Kongo  districts,  and  by  the  Anglo-Fresdi 
agreement  of  18*W  France  ac(|uired  the  cen- 

tral Sudan  and  was  enabled  thereb>  to  Conner. 
Algeria  and  the  Sahara  with  the  French  Kor.g.< 
In  19(X)  and  VK)2  Italy  agreed  to  a  FVench  pro- 

tectorate over  Morocco  in  lieu  of  French  clc- 
sent  to  Italian  occupation  of  Tripoli,  and  is 
VHH  Great  Britain  gave  her  assent  to  the  Mo- 

ri »ccan  protectorate  in  return  for  a  F'rench  wiU- ingnos  to  see  a  British  protectorate  proclauncii 
in  Kgypt.  Imt  at  this  juncture  Germany  took  i 
hand  and  the  dispute  over  Monaco  threazcool 
the  peace  of  Fuirope  for  s<.»me  seven  jxarv 

Karly  in  1*MI5  the  (lerinan  emperor  landed  at 
Tangier  and  hailed  the  sultan  ol  Morocco  as  aa 

in(k-pendeiit  prince,  thereby  ignoring;  or  del>'ing 

French  interests  in  that  count r>-.  F'rancc  »ai not  a1»U  to  accept  the  challenge  on  account  ot 
Ku>sian  weakness  at  the  time  and  the  dispirie 

was  tem{Nirarily  settled  1)^'  the  Alfseciras  Coo- 
ference  of  1*^K).  But  the  French  were  unvilbiC 
to  cease  their  t>olitical  penetration  and  the  Ger- 

man economic  interests  pressed  their  govcffv- 
nunt  tor  more  vigorous  action.  A  second  tCfi- 
ou>  crisis  arising  over  the  action  of  the  Frcnck 
and  (iermaii  authorities  at  Casablanca  wm  Ml- 
tUd  without  hostilities  through  referring  Ac 
d<-pnie  t<  The  Hague.  A  more  scriotts  cruai 
ai<>^(  ihiie  years  later  when,  as  a  couoictfouc 

1-  ihe  l-'r<  lub  nccupation  of  Fez, a  German nm! 
ton  e  >•]/••!  :he  port  of  Agadir.  War  was  onb 
.iVirtcl  t>  .1  •!(  tiiiiie  statement  from  the  Brit- 
:-h  iHreiKM  "tiice  that  Great  Britain  «ocid 
M.iiiil  wi;]i  Fiaiice  in  the  controversy.  GefVUB} 
backed  down  and  agreed  to  the  convcntiOB  cs 
Novtmbt-r    1^1 1,    whereby    she    gave   France  * 
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ind  in  Morocco  in  return  for  a  cession 
art  of  the  French  Kongo.  Accordingly, 
transformed  Morocco  into  a  Frendi  pro- 
te  between  30  March  and  28  Sept.  1912, 
ereby  rounded  out  her  possession  of  the 
if  northwestern  Africa.  See  France  — 
i  Colonies,  Morocco. 
ian  Imperialism  in  Africa. —  The  Ital- 
vcr  mindful  of  the  classical  glories  of 
vere  unable  to  forget  that  northern  Af- 
id  once  belonged  to  the  Roman  empire, 
very  year  of  the  occupation  of  Rome  by 

Emmanuel's  army  Italy  acquired  the Id  on  the  Red  Sea  which  soon  developed 
le  colony  of  Eritrea.  In  1889  the  Ital- 
xupicd  ItaHan  Somaliland  and  attempted 
jce  the  neighboring  region  of  Abyssinia 
otectorate.  In  this  they  were  unsuccess- 
1  a  stinging  defeat  at  the  hands  of  Mene- 
1896  caused  the  resignation  of  Crispi, 

ider  of  Italian  imperialism,  and  forced 
3  desist  from  further  attempts  to  control 
nia,  the  independence  of  which  was 
teed  by  international  agreement  10  years 
Italian  attention  was  next  centred  upon 
tania,  the  choicest  bit  of  north  African 
ry  which  remained  after  Tunis  had  been 
France.  Agreements  of  December  1900 
ovember  1902  secured  French  consent  to 
sive  action  in  this  area.  An  ultimatum 
1  28  Sept.  1911  to  the  sultan  of  Turkey 
ling  reforms  in  Tripolitania  brought  on 
Superior  Italian  forces,  together  with 
h  embarrassment  in  the  Balkan  War,  led 
treaty  of  18  Oct.  1912,  by  which  Italy  ob- 
formal  control  of  Tripolitania,  or  Trip- 
bya  and  Cyrenaica  —  the  ̂ ^gateway  to 
ihara.^^  There  is,  however,  some  doubt 
whether  the  territory  was  worth  the  price 
y  Italy  in  the  expensive  war  of  1911-12, 
ily  has  not  yet  succeeded  in  reducing  the 
to  complete  subjection. 

er  African  Territory. —  The  African  ter- 
which  has  been  described  above  is  all 
IS  borne  any  great  significance  for  world 
;.  A  mere  summary  enumeration  will 
o  account  for  the  retnaining  districts.  In 
n  to  that  already  enumerated  Great  Brit- 
ssesses  Gambia,  Sierra  Leone,  the  Gold 
Nigeria  and  Walfisch  Bay  in  western 
;  Bechuanaland  and  Rhodesia  in  south 
Africa;  and  British  East  Africa,  Uganda 
ritish  Somaliland  in  eastern  Africa.  To 
reas  should  now  be  added  the  most  of  the 
.1  possessions  of  Germany  before  the  war. 
al  retains  out  of  her  former  African 
iions,  Guinea.  Angola  and  Portuguese 
Africa.  Spain  has  on  the  w^estern  coast 
mall  areas  of  domination,  northern  Mo- 
Rio  de  Oro  and  Rio  Muni.  Finally,  there 
;  independent  states  of  Liberia,  founded 
7  under  American  auspices  as  a  colony 
ancipated  slaves,  and  Abyssinia,  a  native 
an  kingdom  with  its  independence  guar- 
by  an  international  agreement  of  1906. 
from  an  almost  untouched  continent  in 
frica  has  passed  into  a  well  advanced  and 
tely  partitioned  area  for  imperialistic  ex- 
on.  Its  great  natural  resources  will  in- 
y  result  in  its  ultimate  development  as  an 
int  economic  factor  in  modern  civiliza- 
nce  these  resources  are  utilized  by  the 
Is    of    Occidental   material   culture.     See 

3.  Modern  Imperialism  in  Western  Asia. — 
The  Berlin-Bagdad  Railroad  and  the  ̂ ^Drang 
nach  Osten.^^ — Among  the  various  plans  for  im- 

perialistic expansion  since  1870,  none  has  been 
more  interesting  or  significant  than  the  attempt 
of  the  German  empire  to  gain  control  of  the  re- 

sources and  means  of  communication  in  Asia 
Minor  and  Mesopotamia,  generally  known  as  the 
Berlin-Bagdad  Railroad  or  the  *^Drang  nach  Os- 
ten^^  plan.  There  were  numerous  considera- 

tions which  impelled  Germany  to  undertake  this 
program  of  expansion.  It  meant  that  Germany 
would  possess  the  central  and  most  direct  com- 
merical  route  to  the  Orient  and  India  and  that 
she  would  also  be  enabled  to  develop  the  rich 
natural  resources  of  this  region.  It  would  be, 
further,  of  great  strategic  value,  as  it  would  give 
Germany  a  naval  base  on  the  Persian  Gulf, 
would  put  her  in  a  position  to  strike  quickly  at 
cither  India  or  Egypt,  and  would  make  her  the 
natural  heir  of  British  dominions  in  this  area. 
The  first  necessary  move  in  carr>nng  through 
this  project  was  to  displace  England  as  the 
traditional  protector  of  the  sultan  and  the  Turk- 

ish domains.  In  1878  Bismarck  took  a  promi- 
nent part  in  the  Congress  of  Berlin  which  set 

back  the  Eastern  Question  for  40  years  and 
saved  the  Turkish  empire  from  partial  dismem- 

berment. In  1883  General  von  der  Goltz  went 
to  Constantinople  and  led  in  the  reorganization 
of  the  Turkish  army  according  to  the  German 
model.  In  1897  the  emperor  took  Von  Bieber- 
stein  out  of  the  German  administrative  system 
and  sent  him  as  ambassador  to  Turkey,  where, 
in  the  ensuing  15  years,  he  proved  himself  the 
most  astute  German  diplomat  since  Bismarck. 
A  year  later  the  emperor  himself  made  an 
ostentatious  visit  to  Turkey,  honoring  the  sulr 
tan  and  proclaiming  himself  upon  the  grave  of 
Saladin  at  Damascus  the  "eternal  friend  of  the 
300,000,000  Mohammedans  in  the  world.®  The 
friendship  of  the  kaiser,  together  with  the 
subtle  diplomacy  of  Bieberstein,  won  for  Ger- 

many the  Turkish  consent  to  the  building  of  a 
railroad  from  Konia  in  western  Asia  Minor 
to  Basra  on  the  entry  to  the  Persian  Gulf.  A 
very  considerable  volume  of  international  op- 

position to  the  project  developed.  Russia 
feared  German  activity  in  the  Balkans  and  in 
the  Caspian  and  northern  Persian  region; 
France  was  fearful  lest  this  might  threaten  her 
financial  and  railroad  interests  in  Syria;  Eng- 

land was  suspicious  lest  the  scheme  would 
cause  the  bankruptcy  of  Turkey  and  a  subse- 

quent German  protectorate  and  would  threaten 
both  India  and  Egypt,  not  only  through  a  pos- 

sible direct  German  attack,  but  also  through 
German  encouragement  of  the  dangerous  na- 

tionalistic sentiment  in  both  of  these  regions. 
Only  a  few  Englishmen  like  Sir  Harry  H. 
Johnston  favored  the  project  as  the  least 
dangerous  outlet  for  German  ener^.  These 
objections  were,  however,  in  the  mam  removed 
by  diplomatic  activity.  Russia  was  placated 
after  a  meeting  of  the  tsar  and  the  kaiser  in 
November  1910,  which  arranged  an  agreement 

made  public  on  19  Auj^.  1911.  French  objec- 
tions did  not  prove  serious,  and  a  satisfactory 

adjustment  was  made  with  Great  Britain  on 
29  Jtine  1914,  which  safeguarded  British  inter- 

ests in  the  East  and  gave  Germany  the  desired 
transit  rights.  The  actual  building  of  the  rail- 

road proceeded  slowly  and  was  often  inter- 
rupted by  financial  and  diplomatic  obstacles.    A 
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(lennan  nininccriii^:  company  had  conslnirti'tl 
for  Turkish  interests  a  railroad  from  IsniicU  lo 

Anj^nra  follow  in^  ISSS.  In  18*)f)  a  soiiihrrn 
hram-h  was  Imilt  from  Kskishchr  to  Konia  aiid 
either  a  sou  them  or  a  northern  route  was 

therehy  made'  iw)ssihle  from  Konia  or  Angora. 
Kussitinopposition  to  the  northern  route  led  to 
a  favoring  of  the  southern  line.  In  1S*W  the 
Turkish  government  n«*ve  (icrmany  the  desired 
railroad  concession,  which  was  confirmed  hy 

the  sultan's  Firman  of  19()3,  estcifdishtn^  the 
Bagdad  Railway  Company  as  a  Turkish  cor- 

poration with  a  majority  of  (lerman  directors, 
and  extending  permission  to  huild  the  railway 
to  the  IVrsian  (iulf.  The  company  had  hoped 
t«>  sell  the  Turkish  government  }>onds,  issued 
t(i  Imild  the  railroad,  to  French  and  Eng^lish, 
as  well  as  (lerman,  investors,  hut  the  methods 
of  6nanring  the  project  and  the  German 
domination  of  the  enterprise  discouraged 
French  and  British  investment  and  the  project 
had  to  he  halted  until  a  sulVicient  sale  could  he 
effected  elsewhere.  This  was  accomplished  hy 
UXW,  Ijut  the  "Young  Turk  Revolution**  hrokc 
out  in  that  year  and  caused  a  cessation  of  the 
work.  Arrangements  for  resuming  the  con- 

struction were  made  with  the  Turkish  govern- 
ment in  March  VH\,  and  work  was  hegini  soon 

afterward.  In  the  months  just  previous  to  the 
outbreak  of  the  World  War  construction  was 

greatly  hastened  and  since  1^)14  the  work  has 
progressed  very  rapidly.  Sevcjal  great  engi- 

neering feats  have  been  accomplished,  especially 
tunnels  tmder  the  Taurus  Mountains  and  a 
great  bridge  over  the  Fuphrates.  Over  1,100 
out  of  1,.^()()  miles  to  Bagdad  have  been  con- 
strucie<l  and  about  163  of  the  remaindiT  can  be 

c«'Vered  by  water  on  the  Tigris.  The  hastening 
of  construction  at  and  K'fore  the  outbreak  of 
the  war  proved  of  great  strategic  value  lo  the 
Central  rowers.  It  enabled  rapid  Turkish 
moliili/ation  to  protect  Constantinople  and  the 
Caucasus  district  and  to  attack  Fgypt.  Danger 

to  India  and  Kg>'pt  compelleii  the  undertaking 
of  the  British  Mesopotamian  and  Western  Asian 
expeditions  thtit  early  met  with  disaster,  but 
which  later  gained  a  sweeping  victory  under 

(leneral  Allenby  in  the  autumn  of  I^)1X  and  put 
Turkey  out  o(  the  war.  Whatever  the  specific 
arrangements  as  to  mandates  over  this  area, 
it  seems  perfectly  evident  from  the  Anglo- 

l'"rench  agreement  over  Syria,  announced  16 
Sept.  VW,  as  well  as  from  the  Anghi- Persian 
agreement  of  M  Aug.  1919,  that  France  and 
<  ileal  Britain  will  take  over  the  former  (ierman 
interests  in  this  regi«.n.  See  B.u;i>Ai>  Railway; 
Mfsoi-jjiamia. 

(i'rcat  Untattt  and  Russia  in  Western  Asia. — 
The  hi'^iory  of  Tersia  in  modern  times  has 
lurn  «»ne  of  the  most  revolting  on  record,  the 
government  not  being  one  in  which  tyranny 
was  trmpereil  by  assassination,  but  one  in  which 
tyranny  reveled  in  assassination  and  massacre. 
It  was  inevitable  that  in  such  an  environment 
industry  and  commerce  coubl  scarcely  thrive 
under  the  c«introl  (»f  domestic  authorities  and 
that  ̂ tuh  an  internal  situation  would  invite 
foreign  agv:res>ion.  The  natural  contenders  fi»r 
this  diNirici  werr  Rus>ia.  working  southward 
from  KuropeitM  Russia  and  Si!»eria.  and  Kngbmd 

•^liiv. ly  c«  n\(TL:inL!  fr«»m  India  and  Kgypi.  Rus- 
sian oi'iMpatii  n  of  Persi.m  territi«ry  <leveh)ped 

after  \722,  ulun  du-  imrihern  provinces  were 
seized,  and  by  the  clo»c  (»f  the  third  quarter  uf 

the  19th  century  Russia  had  occupied  all  Per- 

sian territory*  as  far  south  as  the  southern  md 
of  the  Caspian  Sea.  British  invasion  beican  in 

1856,  and,  while  no  territor>'  was  pcrmancniK 
occupied,  Great  Britain  developed  a  finn  h'M 
uiK>n  Persian  finances  and  commerce  after  her 
entry  into  these  fields  in  1873.  1887  and  IfV) 

I'rom  the  close  of  the  Napoleonic  wan  bi  !h 
Kngland  and  Russia  were  jealous  contrnderi 
for  the  control  of  Persia.  This  cohered  the 

allied  activity  in  the  (Jreek  War  of  Independ- 
ence (1H27);  brought  on  a  general  European 

conflict  in  the  Crimean  War  of  1854-56;  pro- 
duced Disraeli's  sinister  interference  «*i!h  tKc 

treaty  of  San  Stefano  in  the  short -sirfited  ̂ ^ 
«idjustment  at  the  Congress  of  Berlin  (1878i: 

and  constituted  the  cause  for  Great  Britain'i 
unsavory  protection  of  the  "intolerable  Turk.* 
After  considera?»le  friction,  as  well  as  the  <^ 
velopment  of  alliances  between  France  and 
I^ngland,  and  France  and  Russia,  the  nvali 
finally  decided  to  terminate  their  disputes  kr 

a  partition  of  the  coveted  tcrritor>'.  This  vai 
achieved  by  the  Anglo- Russian  agreement  of  31 
Aug.  1%7,  dividing  Persia  into  two  spheres  of 
*' influence.*  Northern  Persia  was  put  widfr 
Rus*«ian  domination  and  the  southern  ponioc 
in  control  of  Great  Britain.  An  intermediate  or 

netitral  zone  was  created  in  which  both  poven 
might  operate.  Germany  was  placated  m  pan 
by  securing  the  withdrawal  of  Russian  opposi- 

tion to  the  Berlin-Bagdad  project,  while  France 
was  suflicicntlv  consoled  hy  the  compromise  and 

unity  thus  effected  'between  her  two  powerfu! 
allies.  It  fell  upon  Persia  to  pay  the  price  rt 

the  realization  of  the  *Drang-nach-Osten'  pian 
and  the  consummation  of  the  Triple  Hntentr. 
While  a  nationalist  revolution  of  1908-00 
endeavored  to  free  Persia  of  foreign  agf^rev 
sion  and  intrigue,  and  an  American  financier. 
Morgan  Schuster,  attempted  to  put  the 
Persian  finances  on  a  sound  footinR  ifl 
1011-12,  neither  was  able  to  shake  off  the  Aniciv 
Russian  incubus  and  Persia  wa«  successfnl) 
*' strangled"  down  to  the  outbreak  of  the  WorW 
War.  The  only  apparent  result  of  the  mir 
upon  the  fate  of  Persia  is  that  Great  Britv 
has  taken  advantage  of  Russian  weakness  md 
Russian  repudiation  of  her  part  in  the  agfw* 
ment  of  V)07  to  extend  British  influence  over 
that  part  of  Persia  formerly  dominated  H 

Russia.  The  agreement  of  9  Aup.  1919.  !»• 
twcen  Knglan<l  and  Persia  practically  esta^ 

lished  a  militar>'  and  financial  protcctontc 
over  Persia.  See  Pkrsia;  Russia;  Rftf^ 
Ti'RKisn  Wars:  Siberia. 

Russia  aiui  Great  Britain  came  into  oooiict 
not  only  in  Persia  but  in  Afghanistan,  \amt 

(liately  to  the  east.  Russia  had  pushed  soHib* 
ward  and  occupied  western  Turkestan  by  Iff? 
Nothing  !%t(X)d  between  Russia  and  India  cxccyc 
the  relatively  small  state  of  Afffhanistaii.  ud 
Cireat  Britain,  failing  to  capture  it  for  hcrsdL 
bent  all  her  energie*«  to  maintaining  its  Wr 
<lependence  as  a  butTer  state  l*etween  India  aad 
Russian  Turkestan.  An  agreement  of  1880nnt 
(ireat  Britain  control  over  the  foreign  anin 

(M*  .Afghanistan,  and  the  houndarv  of  this  siaK 
on  the  imrth  was  adjusted  with  Rnssii  in  IflS 
lp  l'^>7  a  further  agreement  was  made  bctvfO 
(ire:tt  I'ritain  and  Russia  whereby  tfK  tarn- 
inriiial  i*<|ua]iiy  of  l>oih  statCN  in  Afghamsii' 
V  as  L:na  ran  teed,  ( ireat  Britain  was  left  in  frf 
control  of  the  foreign  affairs  of  the  (Uftrkf."' 
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munity  of  Afghanistan  from  annexation 
ipation  was  safeguarded.  Russian  oower 
region  has  waned  since  the  Revolution 

7,  but  the  Amir  has  made  little  progress 
lining  freedom  from  British  domination. 
FGHANISTAN. 

tain  in  India. —  The  place  of  India  in 
1  imperialism  is  particularly  interesting 
ount  of  the  complicated  situation  which 
from  the  fact  that  within  this  vast  and 
r  populated  area,  imperfectly  described  as 
there  are  included  not  only  some  of  the 
>rimitive  peoples  now  in  existence,  btit 
ne  of  the  oldest  and  richest  of  historic 
s.  In  the  earlier  part  of  the  old  colonial 
lent  Portugal,  Holland,  France  and  Eng- 
spired  to  control  parts  of  India,  but  the 
ivalry  for  European  control  lay  between 
Britain  and  France.  This  was  decided 

ve's  victory  at  Plassey  in  1757,  Coote's h  at  Wanclewash  in  1760,  and  the  subse- 
capture  of  Pondicherry.  By  the  treaty 
5  France  lost  her  Indian  possessions,  along 
ost  of  those  in  America.  During  the  19th 
r  the  British  occupation  of  India  pro- 

The  Mahratta  confederacy  was  over- 
i  in  1816-18;  Nepal  was  overcome  in 
?;  Burma  was  conquered  in  successive 
is  in  1826,  1852  and  1885;  the  Sind  and 
)  areas  were  taken  over  in  1843-49;  Sat- 
lansi,  Nagpur  and  Oudh  were  annexed  in 
);  Baluchistan  was  added  in  1887;  while 
was  successfully  ̂ ^penetrated**  in  1904-14. 
ivelopment  of  the  administrative  machin- 
oceeded  parallel  with  territorial  acquisi- 
The  corruption  that  had  crept  into  the 
ement  of  Indian  affairs  bv  the  East 
Company   (founded  1600)   was  curtailed 
Regulating  Act  of  1773,  which  provided 
rliamcntary  supervision  through  a  super- 
council.    Eleven  years  later,  by  the  Indian 
1784,  this  governmental  supervision  was 

ed  through  the  nomination  of  officials 
;  Indian  service  by  the  ministry  and  by 
nation  of  a  board  of  control  in  London, 
ict,  with  minor  amendments,  governed 
Indian  relations  until  the  Sepoy  Mutiny 

'.  In  this  year  the  native  troops,  alarmed 
tinned  Britis-h  aggression  in  India,  irri- 
)y  British  interference  with  native  cus- 
ind  enraged  by  the  introduction  of  new 
lition  which  offended  their  religious  prej- 
arose  in  a  rebellion  which  was  put  down 
'ith  the  greatest  difficulty.     The  mutiny 
sufficient  lesson  to  British  statesmen, 

erminated  the  control  of  the  East  India 
ny  in  1858  and  transferred  the  adminis- 
to  the  Crown.  A  secretary  of  state  for 
vas  created  and  the  local  administrative 
was  given  to  a  viceroy  appointed  by  the 
government.  There  is,  of  course,  no 
nity  in  the  government  of  India,  some 
s    being    under    the    direct    control    of 
administrators,   while   others  are   ruled 
by  native  princes  under  only  the  most 
British    oversight,    which    is    concerned 
with  the  prevention  of  rebellion.  In 
israeli  had  Queen  Victoria  formally  de- 
the  empress  of   India.     The  growth  of 
nationalism  in  the  late  19th  century 
the  Indian  Councils  Acts  of  1892  and 
hich  allowed  a  greater  degree  of  native 
itation  in  both  central  and  local  govern- 
ies.     In  spite  of  these  concessions,  how- 

ever, the  nationalist  movement  has  continued  to 
thrive,  though  it  had  not  developed  sufficiently 

to  secure  Indian  independence  during  Britain's 
•hour  of  weakness  in  the  World  War.  The 
chief  obstacle  to  the  nationalist  cause  is  the 
geat  diversity  in  the  population  of  India  in 
race,  religion  and  degree  of  civilization,  which 
makes  unified  native  action  well-nigh  impos- 

sible. While  Great  Britain  was  extremely  re- 
miss in  granting  promotion  to  brave  Indian 

soldiers  in  the  late  war,  she  did  indicate  some 
gratitude  for  Indian  loyalty  by  allowing  Indian 
representation  in  imperial  conferences  on  some- 
thmg  approaching  a  parity  with  the  self-gov- 

erning colonies,  and  by  promising,  and  to  some  ex- 
tent executing,  administrative  reforms  in  India. 

The  Amritsar  massacre  in  the  Punjab  region  in 
April  1919,  where  about  500  natives  were  killed 
and  a  much  larger  number  injured  by  British 
troops,  not  only  indicates  the  persistence  of  a 
strong  nationalist  feeling,  but  also  the  willing- 

ness of  the  British  government  to  turn  the 
methods  of  1857  against  the  natives  themselves 
in  order  to  hold  them  in  line  with  imperial 
polic^f.  The  chief  reason  for  the  British 
tenacity  in  maintaining  control  of  India  is  the 
great  economic  advantages  from  this  posses- 

sion. Great  Britain  has  a  nearlv  complete  mo- 
nopoly of  the  vast  Indian  trade.  Fme  cloth, 

metal  and  ivory  work,  rice,  wheat,  cotton  and 
some  valuable  minerals  are  exported  from 
India;  while  Great  Britain  sells  to  India  annu- 

ally about  $400,000,000  worth  of  commodities, 
chiefly  cotton  goods  and  iron  and  steel  products. 
The  British  administration  has  brought  to  India 
the  same  material  advantages  that  have  accrued 
to  Egypt  under  British  domination  in  the  way 
of  irrigation  and  other  engineering  feats  and 
the  introduction  of  modern  agricultural  and  in- 

dustrial methods  and  sanitary  science.  See 
Great  Britain  —  Foreign  Poucy  in  India; India. 

4.  Modern  Imperialism  in  the  Far  East  — The 
Western  Intrusion  in  China.— Oi  all  the  devel- 

opments in  modem  imperialism  that  which  will 
probably  possess  the  greatest  significance  for  the 
future  of  world  history  is  the  estabhshment  of 
contact  between  western  civilization  and  the 
Chinese  E^mpire.  The  authentic  history  of  China 
goes  back  to  some  2,500  years  b.c,  but  the 
dynasty  which  alone  has  any  significance  for 
the  modern  history  of  China  dates  from  1644, 
when,  after  a  war  of  some  27  years,  the  Tatar 
Mandius  from  the  north  overthrew  the  native 

Min^  dynasty  and  established  the  foreign 
dommation  wiiich  lasted  until  the  resignation  of 
the  youthful  emperor,  Pu-yi,  in  1912.  In  a 
geographic  and  administrative  sense  China  is 
divided  into  southeastern  China  or  China 

proper,  and  a  number  of  outlying  dependencies 
of  great  extent  and  widely  varied  degree  of 
population.  China  proper  is  the  only  part  of 
China  that  has  any  great  historic  significance 
and  is  the  centre  of  the  Chinese  population  and 
historic  culture.  It  is  about  1,500,000  square 
miles  in  area,  possesses  a  population  of  some- 

thing over  300.000,000,  and  is  divided  into  18 
provinces  or  administrative  districts.  Surround- 

ing China  proper  at  the  opening  of  the  19th 
century  were  the  following  more  or  less  loosely 
attached  dependencies,  Korea,  Manchuria,  Mon- 

golia, .Sungaria,  Turkestan,  Tibet,  Burma  and 
Indo-China.  Though  Marco  Polo  had  visited 
China  in  the  13th  century  and  had  been  followed 
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in  the  succocdinf;  centuries  by  Catholic  mis- 
sionaries and  by  Portuguese,  Dutch  and  British 

traders.  China  remained  practically  sealed 
against  European  contact,  except  for  some 
strictly  limited  commercial  relations  ̂ vith  a  few 
ports,  especially  Canton.  The  first  notable  in- 

cursion of  Kuropcans  followed  the  deplorable 
Opium  War  of  1«S-MM2,  through  which  Great 
Britain,  in  the  Treaty  of  Nanking,  forced  China 
to  open  four  additional  important  Chinese  ports 
to  European  trade.  The  forcijc"  ingrcssion  was 
continued  by  the  War  of  1856-/i(),  waged  by  the 
English  and  French  against  the  Chinese  and 
which  terminated  in  the  Treaty  (»f  Tientsin  of 
1860,  opening  six  more  Chinese  port";  to  foreign 
trade  and  guaranteeing  the  position  and  safety 
of  foreign  traders  and  missionaries  in  China. 
Between  1853  and  1864  Great  Britain  aided  the 
Manchus  in  putting  down  a  native  patriotic 
insurrection  —  the  Tai-Ping  Rebellion  —  because 
she  believed  the  d^-nastic  party  likely  to  l>e  most 
favorable  to  the  foreign  incursion.  Further 
progress  was  made  following  the  Chino-Japan- 
csc  War  of  1894-95,  when  the  European  powers 
abstracted  from  Japan  most  of  her  territorial 
pins.  Germany  followed  the  lead  of  Great 
Britain  and  France  by  seizing  the  port  of 
Kiao-chau  in  the  orovince  of  Shantung  in  1898 
as  revenge  for  ttie  murder  of  two  German 
Catholic  missionaries,  whom  the  kaiser  sud- 

denly' beheld  as  his  "dear  brothers  in  Christ,* 
in  spite  of  his  well-known  anti-Catholic  prej- 

udices at  home.  Finally,  by  the  joint  European 
and  American  armed  intervention  of  1900  to 

suppress  the  Boxer  revolt  all  barriers  to  west- 
ern commerce  and  economic  penetration  were 

removed  and  China  "uas  put  under  the  com- 
mercial, and  to  a  considerable  extent  the  fiscal, 

tutelage  of  the  western  powers,  being  unable 
even  to  determine  her  own  tariff  schedules.  At 
the  same  time  that  the  western  powers  \vere 
forcing  a  commercial  and  financial  entry  into 
China  they  were  also  proceeding  to  encroach 
upon  the  Chinese  dependencies  and  to  wrest 
many  of  these  from  the  empire.  Japan  took 
over  the  Liukiu  Islands  in  1874,  Formosa  in 
18*>5,  the  Liaotung  Peninsula  and  Port  Arthur 
in  1905,  Korea  in  1910,  and  made  considerable 
progress  soon  afterward  in  the  penetration  of 
Manchuria.  Russia,  taking  a  portum  of  Chinese 
Turkestan  in  1881,  pushed  southward  from 
Siberia,  taking  over  .\mur  in  1860,  and  outer 
Mongolia  in  1913  after  having  lost  her  control 
of  Manchuria  and  the  Liaotung  Peninsula 
through  the  Russu-Japanese  War  of  1904-05. 
The  British  assumed  control  of  Til)ct  between 

1904  and  1*M4.  nt'ter  having  comiucred  Burma  in 1885.  France  occunied  eastern  Indo-China  be- 
tween lWi2  an<l  18S?.  Finally,  some  of  the 

mcist  valuable  Chinese  p«.rt^.  siuh  as  Jlongkone, 
Pi»rt  .Xrtbiir.  Ki.in-ch.iii.  Weihaiwei  and  Kwang- 
eliDW  \\  .III  Wire  h:iii'!e<l  over  to  foreiijn  powers 
under  military  pressure. 

The  combination  cf  foreign  commercial 
lK*netratinn  nnd  e\pl<iit;jtii»n  and  the  accom- 

panying territorial  ;iLn:rrssi(in  with  »he  humili- 
ating defeat  <t  Oiina  !»>  Kuropeani/cd  Japan  in 

the  war  of  1S'*4  03  Km  I  «be  more  tbom:htfnl  and 

progressive  t'hiiiese  leaders  to  feel  that  the  old order  in  China  must  It  altcrerl  to  allow  the 
entry  of  thr  ni"-re  advanei-d  niilnary  and  tech- 

nological metluMJ>  ot"  \\e>«t(  rii  civili/atioii  if 
China  was  tu  \v  >aved  tri<m  nliiniate  partition. 
lu   1898,  accordingly,  the   reform  party.  led  by 

tlie  young  emperor,  Kv.ang  Hsu,  introduced  a 
sweeping  set  of  political,  economic  and  educa- 

tional reforms,  but  their  beneficenf  program 
was  halted  for  the  time  being,  after  only  aboo: 
100  days  of  the  new  regime,  through  a  reac- 

tionary coup  d*  etat  led  by  the  dowager  em- 
press, Tzu  Hsi.     The  success  of  the  rcaciivn- 

aries  in  1808  led  them  to  undertake  a  more  am- 
bitious program,  namely,  the  ousting  of  all  for- 

eigners  from  China.     This  movement  was  led 

by  the  Boxers,  or  the  ''Society  of  the  Fists  of 
Righteous  Harmony.'*    It  was  stimulated  b^  the 
foreign  aggression;  the  commercial  and  nnaii- 
cial   exploitation;   the  territorial    seizures:  the 
burden  of  unjust  indemnities;  the  indiscretioB 
of    the   missionaries   in   seeking   high    Chinese 
rank,  in  protecting  the  lawless  elements  under 
the   cover   of    a    "rice   conversion,*   and  in  a 
bigoted  interference  with  Chinese  customs;  and 
the  louse  talk  of  foreigners  about  the  ultimatr 
partition  of  China.    This  anti-foreign  movcnen: 
broke  out  in  1900,  but  was  speedily  put  don 
by  Allied  military  intervention.    On  the  wbolt 
however,  it  would  seem  that  the  Boxer  revcli 
probably  helped  along  the  reform  tendency  by 
proving   once   more   the   utter   helplessness  of 
China  with  her  antiquated  technique  when  ihe 
was  confronted  with  the  material  culture  of  ibc 
West.    In  1905  the  old  competitive  state  exami- 

nations were  abolished  and  the  basis  laid  for 

a   new  compulsory  public   school   system.    Ie 
1906  legislation  was  enacted  looking  forward  to 
the  extinction  of  the  opium  trade.     In  1911  oc- 

curred    the     great     Chinese     Revolution,      h 
broke  out  on  12  October,  and  received  special 
support  from  the  southern  provinces.    In  about 
three  months  the  revolution  had  accomplished 

its   aims,   and   in    Februar>'    1912   the   Mancho 
dynasty  was  ended  and  a  republic  proclaimed 
To  give  greater  unity  and  strength  to  the  ne* 
republic  the   revolutionary   president,   Dr    Son 
Vat  Sen,  with  a  high  degree  of  patriotic  seIf-r^ 
St  rain  t,  retired  from  power  and  surrendered  tbr 
presidency    to    the    northern    and    more   con- 

servative statesman.  Yuan  Shih  Kai,  a  disdpk 
of  Li  Hung  Chang  and  next  to  his  master  ibc 
most  astute  of  modem  Chinese  statesmen.   The 
subsequent  history  of  reform  in  China  has  cen- 

tred around  the  struggle  between  the  nonh  »d 
south  of  China.    The  northerners,  led  hy  Yott 
Shih   Kai.  have  desired  to   set   up  a  constiti- 
tional  monarchy,  while  the  more  radical  soaib- 
crn  party,  led  by  Dr.  Sun  Vat  Sen,  have  pre- 

ferred  a   progressive    republic.     The   soatben 

pnrty  organized  a  revolt  in  1913  a^painst  the  con- 
Nirvative  policies  and  the  provisional  constitu- 

tion of  1913,  but  this  was  speedily  suppressed 
and  conser>'atism  was  only  strenKtheoed    En- 

couraged by  his  successes.  Yuan  Shih  Kai  pit- 
ted a  restoration  of   the  empire  in   1915.    B« 

carefully  manipulating  the  press  and  tchfiafh 
lines  Yuan  made  it  appear  that  there  wis  tf 
(  vcrwhelniing  desire  in  China   for  him  lo  fv* 
store  the  empire  and  assume  the  imperial  tiik 
Ho  annt^unccd  bis  intention  "to  bow  before  the 
mandate  of  the  people"  on  11  Dec.  1915,  bat  M 
(l.iys  late  r  the  radical  counter- re\'Oliitioa  brob 
out  \\I:irh  snon  defeated  Yuan  and  sopphatcd 
bim.  alter  bis  death  in  June  1916.  by  the  ria- 
pre-i<lrnt,  l.i  Yuan  Hung.    A  final  effort  to  re- 

store the  empire  came  in  July  1917  when  Gen 
Chang    Hsun   attempted   to   put   the  babr  em- 

peror.  Hsuan   Tung,   on   the  throne,  bitt  ̂  
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lary  coup  was  crushed  in  seven  days, 
m  Hung,  refusing  to  resume  office  as 
;nt,    was    succeeded    by    Feng    Kwo 
in  July  1917,  and  in  October  1918, 

hib  Chang,  a  northern  military  leader, 
ected  president.  A  civil  war  between 
n  and  southern  China,  alleged  to  have 
omented  in  part  by  Japanese  intrigue, 
m  in  progress  since  1917  with  varied  in- 
and  unsuccessful  attempts  at  final  ad- 

it, but  it  seems  likely  that  the  common 
.tion  of  the  Chinese  at  the  treatment  of 
by  the  Peace  Conference  will  go  a  long 
»ward  healing  the  breach  between  the 
itricts.  It  appears  absolutely  certain  that 
will  be  successful  in  establishing  a  lib- 
rm  of  government  and  will  go  through  a 
:onomic  transformation  within  the  next 

:ury.    The  great  natural  resources  of 
warrant  the  prediction  that  she  is 
to  become  one  of  the  first  industrial 
of  the  world  as  soon  as  she  is  en- 
:o  exploit  these  resources  by  more  ad- 
methods.  What  she  needs  above  all 

hings  is  ample  public  revenue  to  finance 
brm  program.  The  World  War  was  a 
blow  to  China  in  this  respect,  as  it  pre- 
the  final  arrangement  of  a  large  inter- 
loan  to  her  which  was  contemplated 

v;ve  of  the  war.  Steps  are  already  being 
however,  by  the  Western  x>owcrs  to  ar- 
for  a  great  post-war  loan  to  China.  Sec 
—  History. 

Awakening  of  Japan. —  European  con- 
ith  Japan  was  tirst  established  in  the 
of  the  16th  century  and  at  first  the  Jap- 
velcomed  the  foreign  incursion,  but  fcar- 
ropean  domination  they  ousted  the  for- 
*ment  in  the  decade  following  1,587,  and 
red  many  of  the  Christianized  natives. 
1600  to  1853  European  relations  with 
frere  limited  to  a  very  severely  restricted 
arrangement  with  the  Dutch.  In  1853- 

imodore  Perry,  an  American  naval  of- 
ibtained  certain  commercial  concessions 
lerican  ships,  and  his  success  prompted 
nations  to  attempt  to  secure  similar 
^es.  Native  opposition  soon  developed. 
*aimios  or  feudal  princes  opposed  die 
oi  the  Shogun  in  opening  Japan  to  for- 
terests  and  began  an  active  anti-foreign 
gn.  As  a  mode  of  retaliation  for  this 
i  the  American  and  European  fleets 
ded  the  Japanese  ports  of  Kagoshima 
limonoseki  in  1863  and  1864.  This  ac- 
oved.  a  very  successful  and  rapid  dem- 
ion  of  the  superiority  of  Occidental  ma- 
tdture,  and  the  daimios,  like  the  Chinese 

readily  perceived  the  necessity  of  adopt- 
*  Western  technology  as  a  protective 
B  if  they  desired  to  preserve  the  inde- 
:  existence  of  Japan.  From  1867  to  1871  a 
I  revolution  occurred  which  ended  the 
ate,  revived  the  imperial  power,  abolished 

,  carried  through  sweeping  legal  and 
tative  reforms,  and  established  a  new 

I  army  drilled  and  equipped  according  to 
a  standards.  These  reforms  were  syste- 
[  in  a  new  constitution  drawn  up  and  ac- 
In  1889.  A  patriotic  national  rehgion  was 
dirough  the  revival  and  strengthening  of 
sm,  and  a  deliberate  and  systematic  intro- 
of  the  European  and  American  indus- 

trial technology  was  provided.  As  a  result 
Japan  has  advanced  in  less  than  a  half-cen- 

tury from  a  feudal  regime  with  an  archaic  in- 
dustrial and  military  technique  to  a  modem  in- 
dustrial nation  and  a  first-class  military  state. 

Butp  as  in  the  case  of  modem  Germany,  the 
rapid  technological  evolution  of  Japan  has  not 
allowed  the  operation  of  the  broader  cultural 
forces  which  should  accompany  and  moderate 
so  sweeping  a  technologicsd  chanjie,  and  the 
Japanese  ciutural  complex  has  retained  a  ]an;e 
number  of  anachronisms  which  help  to  make 
Japan  under  the  present  dominating  classes  a 
dangerous  and  aggressive  state.  The  growth 
of  capitalism,  as  elsewhere,  has  produced  a 
tendency  toward  imoerialism  and  territorial  ex- 

pansion, which  in  the  case  of  Japan  has  hem 
greatly  hastened  and  intensified  by  the  dynamic 
power  of  a  fanatically  patriotic  rciigion.  In 
this  process  of  imperialistic  expansion  it  was 
natuxal  that  Japan  should  turn  to  the  adjoin- 

ing islands  and  to  the  neighboring  coast  of 
eastern  Asia.  The  Liukiu  Islands  were  secured 
from  China  in  1874;  Formosa  was  retained 
from  the  spoU  of  the  Chino-Japanese  War  of 
1894-95 ;  as  a  result  of  the  Russo-Japanese  War. 
of  1904--05  the  Liaotung  Peninsula  and  Port 
Arthur,  as  well  as  southern  Sakhalin,  were  ob- 

tained, and  Korea  and  Manchuria  were  freed 
from  Russian  domination;  in  1910  Korea  was 
annexed  and  a  political  and  economic  penetra- 

tion of  Manchuria  begun;  as  a  result  of  minor 
and  ineffective  participation  in  the  World  War, 
Japan  was  awarded  the  German  possessions  in 
the  Shantung  Peninsula,  with  some  political 
reservations,  and  the  German  island  possessions 
in  the  Pacific  north  of  the  equator,  including 
the  Caroline,  Pelew,  Marianne  and  Marshsul 
islands.  During  the  war  period  the  notorious 
^21  (later  24)  demands^  of  Japan  upon  China 
were  successfully  negotiated  and  forced  by 
Japan  from  18  Jan.  to  9  May  1915,  and  also  the 
deplor^le  Lansing-Ishii  Agreement  of  2  Nov. 
1917,  by  -which  the  UnitecT  States,  while  for- 

mally proclaiming  that  it  recognized  and  con- 
tinued the  policy  of  an  ̂ Open  Door^  for  China, 

actually  gave  up  that  position  and  conceded  to 
Japan  special  interests  in  China  and  contiguous 
A^tic  territory,  thereby  confirming  in  practice 

Japan's  claim  to  a  Japanese  Monroe  Doctrine for  China  if  not  for  the  entire  Far  East.  The 
^21  demands^  are  worthy  of  at  least  a  brief 
summary  and  classification.  They  were  divided 
into  some  five  general  groups.  Group  one  re- 

quired ihe  cession  to  Janan  of  the  former 
German  interests  in  the  Shantung  Peninsula, 
with  some  significant  extensions  ot  the  German 
concessions.  Group  two  called  for  a  recognition 
of  the  special  position  of  Japan  in  southern 
Manchuria  and  Inner  Mongolia,  with  respect  to 
economic  and ,  political  infiuence  and  activity. 
Group  three  aimed  to  give  Japan  control  over 
the  Chinese  Hanyehping  Conipany,  in  other 
words,  over  the  key  to  the  iron  and  steel  indus- 

try and  the  coal  mines  of  China,  with  power 
also  to  exclude  other  nations  from  threatening 
Japanese  domination.  Group  four  was  designed 
to  give  Japan  power  to  dominate  future  con- 

cessions of  Chinese  territory  by  requiring  China 
*not  to  cede  or  lease  to  any  third  power  any 
harbor  or  bay  or  island  along  the  Chinese  coast'^ 
Most  significant  of  all  was  the  fifth  g^oup,  ac- 

cording to  which  ̂ China  was  to  employ  Japamese 
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iulvisi'is     ill     political,     ruiancial     and    military 
aftairs;  to  admit  Japam'Sc  to  joint  participation 
ir.   the  policing  of   *  important  places';  to  pur- 

chase from  Japan  *say  fifty  per  cent,  or  more* 
of  her  munitions  of   war,  or  allow  the  estab- 

lishing of  an  arsenal  in  China  under  Japanese 
supervision;  to  grant  Japan  the  right   to  con- 

struct important  designated  railway  lines  in  the 
Yangtse  Valley;  to  specify  that  Japanese  might 
carry  on  missionary  propaganda  and  own  lands 
for  hospitals,  churches  and  schools  in  the  in- 

terior; and  to  give  Japan  first  option  for  the 
furnishing   of    capital    for    developments,    *  in- 

cluding dtx-k  yards.*   in  the   Fukicn  Province." 
It  will  readily  l>e  >een  that  these  practically  abro- 

gated the  sovereignty  of  China  in  l)oth  foreign 
relations  and  domestic  affairs,  and  that  as  long 
as    they   arc    recognized    they    must    inevitably 
prove  a  stumhling  hluck  to  all  liberal    foreign 
relations  in  the  Far  Kast.     As  a  result  of  the 
war  Japan  has  also  advanced  to  a  position 

of  first-rate  importance  in  the  world's  ship- 
ping.   While  there  is  little  doubt  that  Japan 

is    likely    to    pn»vc    the    most    aggressive    and 
intractable     modern     state     in     imperialistic 
expansion,   there  can   be  no  question   that   the 
western    nations   must    refrain    from    a    "holier 
than  thou"  attitude  in  the  premises,  for  Japan 
received   her   first    lessons    in    Wcltpolitik   and 
Machtpolxtik  from  the  nations  of  Europe,  from 
the   time  of   the  bombardments  of   1863-64  to 
tlie  despoiling  of  Japan  by  the  European  powers 
after  the  Chino-Japanese  War  of  1894-95.    Nor 
has   the   conduct   of   the    European   powers   in 
world   politics   generally   l>een    of    the   sort    to 
Ci  nvince  Japan  that  they  were  all  inspired  by 
the  golden  rule,  any  more  than  their  redisiri- 
liuiion    of    German    colonial    possessions,    and 
commercial    interests    in    Africa    and    western 
Asia  would  be  likely  to  make  Japan  hesitant  in 
demanding  the  German  possessions  in  the  Far 
I-.ast.     Probably  the  mo'it  promising  asiMcct  of 
the    Japanese    question    in    Weltpolitik    is    the 
existence  of  a  growing  lil)eral  party  in  Japan 
which  is  likely  to  come  into  power  and  to  re- 

pudiate the  aggressive  policv  now  l>eing  pursued. 
See     jAfAN'  — Hisiokv.     188^.>-1919;     Japan — 
I\  r  s  so- J  a  i»a  n  ¥S  k  War. 

Tlw  Philippine  Islands  and  A9ncriian  Inter- 
tsts  in  the  bar  East. —  The  occupation  of  the 
Philippine  Islands  by  the  United  States  was 
liul  an  incident  in  the  beginnings  of  the  overseas 
expansion  of  this  most  powerful  of  American 
republics.  Mr.  Br>an  and  others  were  greatly 
stirred  in  1898  by  what  they  regarded  as  a  new 
and  doubtful  venture  in  American  policy,  but 

in  reality  the  conquest  of  the  I'hilippines  was 
a  new  policy  only  in  the  matter  of  geographic 
location  and  not  from  the  standpoint  of  a  social 
or  political  process.  If  by  imperialism  is  meant 
the  occupation  and  exploitation  of  virgin  soil 
previ*»usly  possessed  by  a  more  primitive  people, 
III)  nation  has  been  more  persistently  imperial- 

istic than  the  I'nited  States.  Like  Russia,  the 
riiite«i  States  was  long  aMe  to  expand  through 
the  seizure  of  contigtious  territory,  and  the  his- 

tory «»f  the  United  States  since  1789  can  only 
bi-  properly  comprehended  when  interpreted  as 
a  process  t»f  continuous  westward  expansion. 
The  Vh\\  iintury  wiinesse<l  the  occupation  of 
the  central  jk  rtioii  of  the  American  continent 
from  iiceaii  tn  (Kian,  but  the  ]»assiMg  of  the 
frontier  in   IS^t)  pruduceil  the  necessity  of  dis- 

covering a  field  for  expansi(>n  and  in\'estinent 
elsewhere   than    within    the   boundaries    rif   the 

I'ni'icd   States.     The   dispute   with   Spain  o\er 
Cuiia  proved  but  a  welcome  pretext  and  a  moral 
issue  which  allowed  the  formal  and  sy^trnutic 
initiation  of  a  process  which  had  ftcen  long  in 
preparation.     While  the  West    Indies  and  the 
region  of   Central   America  and    Mexico  have 
been    far   more    important    in    the    cotntnerrial 
phases  of  the  imperialism  of  the  United  Stam 
than  the  Philippine  Islands,  the  latter  constitute 
the   best   example  of  a  systematic   attempt  ax 
colonial   administratiim   liy   the    United   States. 

The  original  population  of  the   Philippines 
was  probably  a  primitive  pyg[my  negro  stock,  to 
which  were  added  by  migration  Malayans.  Chi- 

nese  and   Arabs.     The   Philippines   were  fin! 
discovered   by    Europeans   in    1521    when   Ma- 

gellan's fleet  reached  this  region.     The  actual 
conquest  by  the  Spanish  was  carried  on  from 
1565   to   1571   under  the   leadership  of    Miguel 
Lopez  de  I.egazpi.    The  conquest  was  moit 
superficial,  Luzon  being  the  only  island  which 
was  subjected  to  any  considerable  degree.   From 
this  time  until  1898  the  Philippines  were  con- 

trolled !)>'  Spain,  save  only  for  the  period  of 
1 7()2-63,when  Manila  was  occupied  by  the  Brit- 

ish.   They  were  governed  as  a  subdivision  of  the 
larger  administrative  unit  of  Mexico.    The  con- 

dition  of   the   Philippines   under   Spanish  ink 
was  one  of  almost  unrelieved   stagnation  and 
corruption.     The    political   administration  was 
generally    corrupt    and    extravagant    and    the 
occasional  honest  and  competent  administrator 

met  a  fatal  opposition  from  the  "vested  inter- 
ests.^   The  economic  and  commercial  life  of  the 

islands  was  paralyzed  under  the  restrictions  im- 
posed by  the  severe  mcrcantilistic  policy  of  the 

mother   country.      Finally,   the   Catholic   frian 
secured  control  of  much  of  the  best  land,  c»- 
IK'cially  in  Luzon,  intimidated  the  civil  go\-cni- 
mcnt,   and   secured   much    immunity    from  the 
civil  law.     So  onerous  did  the  clerical  domini- 
tion  become  that  several  reform  movements  d^ 
vt loped,  the  last  of  which  had  proved  sucoessffll 
on  the  eve  of  the  American  occupation.    The 
military   events   connected   with    the   Amcrion 
conquest  of   the   Philippines  are   well  laowi. 
Dewey  crushed  the  Spanish  opposition  on  the 
sea  by  his  brilliant  victory  of  1  ̂ fay  1896^  ud 
the  land  forces  of  the  Spanish  were  soon  ovcr- 
pcwered  by  General  Merritt    By  the  treatj  of 
10  Dec.  18^.  Spain  agreed  to  cede  the  Philippfle 
NIands  to  the  United  States  in  lieu  of  a  pvr 

n:cnt  of  $20,000,000  and  the  guarant>'  of  frfc 
entry  of  Spanish  ships  into  Philippine  pons  for 
a  period  of  10  years.    In  spite  of  violent  o|lpi>' 
^ition   from   the  "anti-imperialists,*  the  UiuM 
Slates   government   decided    to   accept   ihc  r^ 
s|>onsil>ility  for  "civilizing*  the  inhabitants  0< 
tie    new    island    possessions.      A    prelimnof! 
riiilippinc    Commission,    headed    by    Prtfkktf 
Schurman  of  Cornell  University,  went  to  the 
Philippines   in   189^^  and  gathered  infonnatiai 
essential   to  the  establishment  of  a  ciril  fOf^ 
eMiment.      A    more    permanent    adnunisirainc 
coinnii.ssion   with  Judge   W.    H.  Taft  at  if 
bead  was  sent  to  the  Philippines  in  I900l    B^ 
tore  his  retirement  three  years  later  llr.  Taft 
\\m\  by  his  constructive  administranve  abfi? 
von    that    admiration    by    President    Rooscitk 
which  later  secured  for  him  the  presideno  o: 
the    United   States.     A   civiL  govefnmcsl  «*» 
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led  in  July  1901,  with  the  commissioners 
ad  Native  Filipino  members  were  later 
o  the  commission.  The  notable  Philij)- 
t  of  1  July  1902,  made  the  civil  govern- 
rmanent  and  provided  the  governmental 
tnent  which,  with  some  modifications, 
d  down  to  the  Jones  Act  of  1916.  Pur- 
)  the  policy  of  the  act  of  1902  a  census 
npleted  in  1905,  and  an  election  held  for 
;  assembly  in  1907.  From  1907  to  1916 
•mission  acted  as  the  upper  house  of  the 
ire,  though  after  1913  more  Filipinos 
dded  to  the  commission.  In  August 
c  Jones  Act  which  provides  the  present 
tional  basis  of  the  Philippine  govern- 
>rdered  the  establishment  of  a  native 
IS  well  as  a  native  house  of  representa- 
The  chief  executive  remains  the  gov- 
eneral  appointed  b^  the  President  of 
ited  States.  The  judiciary  was  estab- 
3  1901,  and  has  from  the  beginning  been 
ip  of  a  majority  of  Filipinos.  The 
atic  administration  has  been  especi- 
orable  to  an  early  acquiescence  in  grant- 
f  Filipino  request  for  complete  inde- 
e,  but  even  a  Democratic  Congress 
ot  be  induced  in  1916  to  commit  itself  to 
inite  date  at  which  independence  might 
cted.  It  is  extremely  doubtful  if  com- 
ijtonoray  will  be  granted  as  long  as 
urgent  need  for  cneclqnating  Japanese 

ion  in  the  Orient,  for  the  United  States 
lot  afford  to  retire  from  so  advan- 
a  position  or  risk  the  possibility  of 
;)erseded  by  Japan  as  the  possessor  of 

uppines.  While  there  is  a  warm  senti- 
or  independence  in  the  native  popula- 
ere  can  be  no  doubt  that  the  American 
tration  has  in  20  years  accomplished 
*sults  in  the  way  of  improving  the  ma- 
ulture  of  the  Filipinos,  in  fact  here 
f  the  achievements  of  the  British  in 
The  oppression  and  corruption  were 
wiped  out;  sanitary  conditions  have 

eatly  improved;  the  currency  has  been 
jized;  great  public  works  have  been 
ed;  means  of  communication  and  trans- 

it have  been  improved  and  widely  ex- 
railroads  having  been  introduced;  the 
mal  work  with  the  natives  has  been  one 
most  creditable  of  the  administrative 
nents,  school  facilities  having  been  ex- 
to  over  half  of  the  population;  industry 
nmerce  have  been  fostered  and  greatly 
!d;  and,  finally,  the  juridical  and  penal 
ons  have  been  revolutionized,  the  Bili- 
son  at  Manila  and  the  Iwahig  penal 
on  the  island  of  Palawan  constituting 
y  the  most  advanced  and  successful 
fstem  now  iri  existence  anywhere.  The 
s  of  the  Philippines  are  principally 
oral,  being  in  order  of  importance,  corn, 
anila  hemp,  cocoanuts,  sugar  and  to- 
The  rice  and  corn  are,  however,  raised 
entirely  for  home  consumption.  Little 
cturing  industry  exists,  though  tihere 
m  a  considerable  development  of  saw- 
id  cocoanut-oil  factories.  At  the  pres- 
e  the  commerce  of  the  islands  is  con- 
by  the  United  States  which  ships  to 
lippines  more  goods  than  all  other  coun- 
mbined  and  buys  from  the  Philippines 
twice    as    much    as    all    other    coun- 

tries. While  this  domination  has  been  ab- 
normally increased  by  war  conctitions,  it  seems 

that  the  United  States  has  arrived  at  a  state 
of  effective  preponderance  in  PhiUppine  com- 

mercial relations  and  that  in  this  case,  at  least, 

^trade  has  followed  the  flag.*  It  is  further 
probable  that  there  is  nothing  subtle  in  the 
assertion  that  this  state  of  affairs  is  not  at  all 
conducive  to  the  hastening  of  the  relaxation  of 
the  political  grip  of  the  United  States  on  the 
Phihppines.    See  Philippine  Islands. 

Oceania  and  Australasia, —  One  of  the  areas 
of  so-called  backward  races  which  has  been 
most  thoroughly  appropriated  by  western  im- 

perialistic nations  is  that  which  includes  the 
islands,  greatly  varying  in  size  and  importance, 
which  are  situated  south  and  east  of  Asia. 
These  are  usually  divided  into  two  major 
divisions,  Oceania  and  Australasia.  The  former 
is  further  subdivided  into  Malaysia,  Polynesia, 
Micronesia  and  Melanesia,  while  the  latter  is 
composed  of  Australia,  Tasmania,  New  Zea- 

land and  the  lesser  adjacent  islands.  Malaysia, 
sometimes  known  as  the  East  Indies  or  the 
Malay  Archipelago,  is  made  up  of  the  islands 
lying  immediately  to  the  southeast  of  Asia,  the 
most  important  of  which  are  Sumatra,  Java, 
Borneo,  Celebes,  New  Guinea,  and  Luzon  and 
Mindanao  of  the  Philippine  group.  The  great 
majority  of  these  belong  to  the  Dutch,  the 
only  exceptions  being  the  Philippines;  eastern 
Timor,  belongii^;  to  Portugal;  the  British 
possessions  of  Singapore  and  parts  of  Borneo 
and  New  Guinea;  and  the  former  German 
colony  in  northeastern  New  Guinea,  known  as 
Kaiser  Wilhelmsland.  Polynesia  comprises  the 
great  majority  of  the  islands  of  the  western 
and  mid-Pacific  area,  including  the  Fanning, 
Ellice,  Tokelau,  Tonga,  Kermadec  and  Cook 
islands,  belonging  to  Great  Britain;  the 
Samoan  Islands  formerly  belonging,  with  the 
exception  of  an  American  naval  base,  to  Ger- 

many; the  Austral,  Society,  Tuansotu  and  Mar- 
quesas islands  possessed  by  France;  and  the 

Hawaiian  Islands,  a  territory  of  the  United 
States.  Micronesia  consists  of  the  Marianne, 
Pelew,  Caroline  and  Marshall  islands,  formerly 
owned  by  Germany;  and  the  Gilbert  Islands 
possessed  by  Great  Britain.  Melanesia  com- 

prises the  Santa  Cruz,  Banks.  Fiji.  D'Entre- casteaux  and  Louisiade  islands,  belonging  to 
Great  Britain;  the  former  German  colonies  of 
the  Admiralty,  Bougainville  and  Bismarck  is- 

lands of  the  Bismarck  Archipelago;  the  Solo- 
mon Islands,  owned  formerly  by  Great  Britain 

and  Germany;  the  French  possessions  of  New 
Caledonia  and  the  Loyalty  Islands;  and  the 
New  Hebrides  owned  jointly  by  France  and 
Great  Britain.  The  economic  resources  of  the 
region  known  as  Oceania  vary  greatly.  The 
Dutch  possessions  in  Malaysia  have  throu^ont 
modern  times  been  the  chief  source  of  the 

world's  supply  of  spices,  and  are  also  im- portant for  production  of  tea,  coffee  and 
tropical  fruits  and  woods.  The  products  of 
the  Philippines  have  already  been  mentioned. 
The  lesser  islands  in  some  cases  possess  valu- 

able mineral  deposits  and  most  of  them  pro- 
duce the  cocoanut  and  tropical  fruits  in  a 

varying:  degree  of  profusion,  but,  with  few 
exceptions,  the  western  powers  have  sought 
dominion  in  these  oceanic  regions  on  account 
of  the  supposed   strategic  value   of  harbor». 
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naval  bases  and  coaling  stations  in  the  Pacific 
area.  As  yet  the  economic  exploitation  of  much 
of  the  district  has  not  been  systematically 
prosecuted.  While  the  international  relations 
in  this  area  have  l)een  rich  in  producinK  sig- 

nificant developments  in  diplomatic  negotia- 
tions, there  have  been  only  a  few  incidents 

worthy  of  specific  mention.  The  Philippine 
situation  has  already  been  treated.  Next  to 
these  islands  the  most  important  international 
controversy  in  Oceania  arose  over  the  Samoan 
Islands.  From  1877  to  1889  Great  Britain, 
Germany  and  the  United  States  cohtested  in 
diplomacy  for  tliese  islands  and  an  inter- 

national war  would  probably  have  been  pre- 
cipitated over  them  had  it  not  been  for  the 

hurricane  of  U)  March  1880,  which  destroyed 
the  fleets  of  the  rivals  in  these  waters.  Matters 
were  smoothed  over,  and  by  the  agreement  of 
2  Dec.  189*>,  most  of  the  Samoan  Islands  were 
handed  over  to  (iermany,  with  the  exception  of 
Tutuila  and  some  lesser  islands  taken  by  the 

I'nited  States.  In  the  World  War  the  (ierman 
Samoan  possessions  were  captured  by  New 
Zealand  and  given  to  this  state  bv  the  Peace 
Treaty  of  1019.  The  Hawaiian  Islands,  an- 

nexed by  the  United  Slates  in  1898,  after  a 
considerable  debate,  constituted  the  first  im- 

portant I'acific  extension  of  American  im- 
perialism. The  chief  .significance  of  the  World 

War  in  this  area  was  its  relation  to  the  dis- 

position of  the  German  possessions  in  Oceania. 
in  general,  the  German  islands  north  of  the 
equator  were  handed  over  as  mandatories  of 
Japan,  while  those  south  of  the  eciuator,  with 

the  exception  of  Samoa,  were  given  to  Aus- 
tralia. This  region  can  never  possess  any  great 

importance  for  the  future  commerce  of  the 
world,  except  in  the  case  of  scattered  deposits 
of  rare  minerals  and  through  providing  coal- 

ing stations  and  dry-docks,  but,  as  the  Samoan 
incident  proved,  trilling  disputes  over  such  in- 
signitlcant  islands  may  je()pardi7e  the  peace  of 
the  world.  The  chief  cause  for  apprehension 
at  present  is  the  possibility  of  an  attempt  of 
Japan  to  assert  her  right  to  a  hegemony  of 
Oceania,  opeciallv  if  her  progress  in  China 
and  Siberia  should  be  blocked.   See  Melanesi.\; 
OCKANUA. 

.Xu-stralia.  while  discovered  by  Portuguese 
and  I)utcii  navigau>rs  early  in  the  17th  century, 
\\a>  n(jt  exte^^iveIy  explored  or  claimed  as  a 
l\uioi)ean  pos>e>sion  until  1771),  when  Capt. 
James  Cook  sailed  along  a  considerable  por- 

tion <'f  tiie  Coast  and  i-^tabli.shed  ihe  claim  of 
Great  l!ritain  to  ilii-.  great  continent.  A  use 
f<ir  the  region  was  tdund  after  the  American 

Revolution  had  preventi-d  (treat  Britain  from 
making  the  .\nu  rican  colonies  a  dumping- 
gr<»und  fi>r  the  great  number  of  criminals  jiro- 
duced  by  her  barbarously  st  vere  criminal  laws. 
In  Jaiuiary  of  17SS  the  -i^i lenient  of  Australia 
was  begun  by  the  landing  of  nearly  l.(NN) 
( riniitiaU  at  lintany  Hay.  The  .Australian  penal 
ci'Iony  was  of  great  importance  in  the  history 
(  f  peiinlMj^y.  ;is  it  was  here  in  184()  that  Alex- 

ander .M.iconodr.e  began  his  reforms  wbich 

I'.eveli'pi  •!  into  the  IriNb  system  of  iK-nal  ad- 
mini^tiatiiii  under  Waller  Croftun  anil  the 

lllmiia  RM'iini.'ttury  principle  under  /.  R. Hrockwa)  and  ■  :licis  In  1S(U  the  settlement 
of  Ta^maiua  leyan  and  the  reM»urce«i  <»f  Aus- 

tralia weri  di^cintnd  by  »»uch  exploiers  as 
Sturt.  Hume.  Stuar!   and  i.tbers.     The  explora- 

tions   revealed   the   possibility   of   an   eci-nom: 
exploitation   of   Australia.     Sheep  were    in:r  - 
duced  in  the  first  quarter  of  the  l'>th  ccntur. 
from  South  Africa  and  Spain,  and  todav  Aus- 

tralia is  much  the  most  important  area  fur  ihr 
production  of  export  wool  in  the  world.     G-  !•! 
was  discovered  in  1823  and  1851.  and  a  lartcr 
immigration  of  gold-seekers  followed.     Finally, 
the  adaptability  of  Australia  to  wheat   rai^tn^' 
attracted  a  large  number  of   farmers.     Th"$r 
who   came  to  Australia   for  econtimic   rea>!-r.? 
naturally  opposed  the  further  population  oi  :he 
region  by  convicts,  and  their  protests,  tr  tfcthcr 
with  the  reform  of  the  Knglish  criminal  jun- 
pnidence,  led  to  the  discouragement  of  criir.i- 
nal  transportation  after  1840  and  to  the  ciir- 
plete    termination    of    the   practice    after    \f^7. 
Hy    1859   some   six   colonies   had   develo^teii   in 
Australia    and   Tasmania.    New    SiiUih    Wale*. 
Victoria,   Queensland.   South   .Australia.    .V-rrh 
.Australia  and  Tasmania.     In   1852  Great  Brit- 

ain   i)errnitted    the    Australian    states    to    hull 
constitutional  conventions  and   determine  ihrir 
own  form  of  government,  liut  the  problem  pi 
the    method    of    federal    and    imperial    nr.u<n 
was  not  settled  until  a  half -century  later.    .\» 
early  as  1847  it  had  l>een  proposed  l»v  IJri::sh 
statesmen  that  Australia  have  a  general  ]v^y- 
lative  body.  Itut  particularism,  especially  m  re* 
gard    to   the    tariff,   prevented    such    a    pr^  jiv. 
from   being   immediately  executed.      From  ihii 
time  onward   th(;re  were  sporadic  attemi>t>  to 
secure    unity.      Intercolonial    conferences    orJ 
conventions,  at  which  the  importance  of  ur.rt) 
was  stressed,  were  held  in  1867  at  Mellioume. 
in    1880  at    Melbourne,  in   1883  at   S\dney.  in 
1890  at   Mellxiurne,  in   1891   at  Sydney,  arid  in 
1897-99   at   Adelaide,    Sydney   and    MelUiUrre. 
The  conventions  ui  1897-W  drafted  a  cons'.itu- 
tion    for   Australia   and   Tasmania    which  »u 
embodied  in  the  AustraUan  Commonwealth  .Vt 

of    1900.  uniting  the  six  colonies   into  a  »clt- 
governing    unit     within     the     British     Empire 
to     he     administered     under     a      form    oi 
government     supposed    to     combine    the    best 
aspects  of  the  governments  of  F.ngland  and  tbt 
United  States.     New  Zealand,  though  included 
in   Australasia,   is   situated   no   less   than   lilV 
miles    from    eastern    Australia.      It    was   dis- 

covered by  the  iJutch  in  1()42.  and  the  coa^t  wai 
explored  by  Captain  Cook  in  1709.     From  ifau 
time   until    1839  it   was   nominally  claimed  ̂ ^ 
(ireat    Britain,   but   was   not   settled.     In   li 
(ireat   Britain   formally  assumed  possession  m 
the  region.     In    1853  \ew  Zealand  was  gi^'ci 
self-government,  and  in   1865  it  was  separated 
in  an  aflministrative  sen*«e  from  Australia,    ii 
187()  the  evils  of  particularism  were  remctiied 

by  an  abolition  of  the  liH'al  provincial  councib 
and  the  establishment  of  a  more  u  in  tied  !iy>tr8i 

111     September    1*H)7,    it    was    proclaimrd   'Jbi 
"Dominion  of  New  Zealand*  and  tran^^fomrd 
into  another  self -governing  colony  of  the  Bnl- 
i^h    I'.mpire.     In   both   divisions  of  Au»traU.Mi 
.K I  valued   jirograms  of   radical  dcmncracy  tfi 

s(A-ial  legislation  have  lieen  successfully  adopted 
and  ihe.se   self-governing  unit>  of   the   Bniitk 
Kmpire  are  entitled  to   rank  as  the  inu»t  pn>' 
gres-ive    tif    the    world's    democracies.     Ne* 
Zealand    has    Iteen    most    Conspicuous    in   thu 
pmu' restive  movement.     .A  defeat  of  the  labor 
unions  in  a  great  strike  in  1890  led  lo  \igomif 
political    activity    on    the    pan    of    latter,  ir^i 
the  radical  party  controlled  New  Zealand  tor 
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luarter  of  »  century.  It  proceeded  to 
>  providing  for  woman  suSrage,  pro- 
representatioD  and  the  referendum, 
y  arbitration  of  labor  disputes,  gov- 
ownership  of  railroads  and  other 
-vice  utilities,  progressive  land  taxa- 
age  pensions,  worldngmen's  compen- d  other  types  of  modem  advanced 
dalion.  While  Australia  has  not 

._  as  far  in  this  direction  as  New 

■he  has  adopted  roost  of  these  ad- 
asures  of  a  progressive  democracy, 
iince  the  srowth  of  the  strength  of 
Party  in  the  20th  century.  The  chief 
of  Australasia  are  the  raising  of 

arses  and  cattle,  hardwood  timber 
wheat  cultivation,  and  gold  mining, 

ufing  industry  is  now  developing  and 
■upply  of  raw  wool  and  the  exist- 

rich  coal  and  iron  deposits  make  it 
at  in  the  future  Australia  will  assume 

riiion  among  the  manufacturing 
world.  The  commerce  of  Aus- 

which  in  1916  amounted  to  over  a 
>llars,  is  still  over  60  per  cent  with 

itain  and  parts  of  the  British  Empire, 
I  recent  years  there  has  developea  an 
ter  tendency  to  trade  more  and  more 
isn  countries.    Following  the  lead  of  - 
Australia  and  New  Zealand  have 

he  principle  of  imperial  preference  and 
loed  their  duties  on  British  products 
ato  Australasia.  Provisions  for  home 
ial  defense  have  been  made,  Australia 
lopted  compulsory  military  service  in 
New  Zealand  in  1910,  while  in  1909 
began  the  construction  of  her  very 
e  navy  which  played  an  important 
le  World  War  by  clearing  the  Pacific 
an  raiders.  The  soldiers  of  Aus- 
I  New  Zealand  participated  with  dis- 
itt  the  war,  both  in  the  disastrous 
expedition  and  on  the  Western  Front. 
3  conquered  the  German  colonies  in 
lern  Pacific.  At  the  Peace  Confer- 

^usiralasian  delegates  took  an  a^gress- 
demanding  the  conquered  German 

south  of  the  equator,  opposii^  Jap- 
nipation  of   those  north,  constituting 

clfective  obstacle  to  Japan's  attempt 
the  recognition  of  racial  equalit^^  in 

ion  laws,  and  indicating  a  determina- 
establish  an  Australasian  *Monroe 
for  the  southern  Pacific.  The  vast 

id  great  natural  resources  of  Aus- 
astify  the  opinion  that  it  is  likely  to 
!  seat  of  one  of  the  most  important 
advanced  civilizations  and  one  of  the 

political  organizations  of  the  future. 
TRAU A  —  Discovery  and  £juu.y   His- 

Zealand, 

y  Gtntralisationf  Concerning  Inter- 
■■i.lalioHs  in  the  Far  Eatt. —  It  may  be 
this  point  to  summarize  the  present 

:  international  relations  in  the  Far 
real  Britain  can  be  relied  upon  to 
to    maintain    control    over    Tibet    in 
protect  India,  and  to  stand  back  of 
ia  in  most  policies  designed  to 
n  the  British  Empire  in  the  Pacific. 
I  likely  to  evince  a  lively  interest  in 
iations  affecting  southern  Giina,  but 
bs  a  free  hand  in  Syria  her  im- 

.  efiorts  are  likely  to  be  centred  in  the 

Africa  and  wtsiern  Asia.  The  £ate 

■n  Siberia  apparently  hangs  on  the  fu- 
ture of  the. Russian  Empire.  If  the  latter  dis- 

integrates Into  chaosi  Japan  is  likely  to  domi' 
natc  the  peater  part  of  eastern  Siberia,  but  if 
a  strong  Russia  emerges  ji  is  probable  that  she 
will  retain  her  grip  on  Siberia.  The  future 
disposition  of  Uanditiria.  and  Mongolia  is  also 
most  uncertain.  At  present  Japan  dominates 
Manchuria  and  inner  Uon^uJ^a,  wbil^  Russia 
still  formally  preserves  her  loote  control  over 
outer  Mongolia.     A  strong  and  imtfied  Cbiaa 

will  for  B  ticnc  be  domtoated  by  an  aggreHivt 
Japan  in  tfiil  region.  Kore»  i>  completely  coo- 
trolled  tv  Japan,  but  the  significant .  develop- 

ment of  dw  patriotic  nationuist  movement  in 
Korea  within  the  last  year  fflaku  it  certain 
that  Ja^ui  will  have  diiGcuIty  in  maintaininE  ao 
iron  grip  on  Korea.  How  far  the  "Own 
Door,"  or  international  commercial  equuiQr 
policy,  established  in  March  1900  by  John 
Hay,  fltill  prevails  iii  China  it  is   difficult  to 

special  conccssiotta  to  Japan  of  a  Tery  coin 
Crete  and  considerable  nature  and  tbey  were 
not  vigoroiulv  protested  by  the  United  State*. 
Indeed,  die  United  Stales  practically  aciiuietccd 
in  this  shameful  extortion  by  the  Lanstn^Idiii 
Agreement  of  November  1917,  which  recogniied 
the  *specid  interests*  of  Japan  in  China.  It 

has  become  evident  that  only  a  strong  and' united  China  will  euffice  to  enforce  inter- 
national equality  in  the  Chinese  RepubUc 

What  China  most  needs  to  secure  her  fntore 
development  Is  adequate  funds.  These  were 
about  to  be  provided  in  1912,  thou^  not  with- 

out embarrassing  concessions,  throu^  an  inter- 
national consortium  of  the  ao-oilled  'Six 

.  Power  Loan  Group*—  England,  France,  Ger* 
many,  Belxium,  lapan  and  the  United  States. 
President  Wilson  s  opposition  caused  the  United 
States  to  wididraw,  and  the  European  War 
broke  up  the  whole  plan.  A  new  loan  doH- 
sortium  ti  now  bdiMf  arruiged.  Japaii,  en- 

riched by  Ac  spoil  of  the  German  colonies  in 
the  Far  East  and  by  recent  extortion  in  Qima, 
i^  now  at  the  height  of  her  ̂ gressive  im- 

perialism,' bat  is  lilcely  to  meet  stronK  opposi- tion! China  is  nearly  a  unit  against  ncr  atnce 
the  Peace  Conference.  The  interests  of  die 

L'liiled  Stales  in  the  Philippines  and  Hawaii 
will  keep  the  latter  country  alert  against  Jap- 

anese domination.  Great  Britain,  no  longer 
ftarftil  of  Germany  or  Russia,  is  likely  to  de- 

sire to  break  away  from  the  A n^lo- Japanese 
ngrcemenl  of  1902.  A  China  mililanied  and 
ilottiinalcd  by  Japan  would  he  a  serious  menace 
lu  India.  Great  Britain  will  probably  be 
strengthened  in  this  altitude  by  the  unmistak- 

able anli-Jspane^  scniimcnl  in  Australasia. 
With  the  growth  of  population  and  wealth  in 
ihe  last-named  region  a  new  element  ik  enter- 

ing the  politicis  of  the  Far  East,  and  the  Eoro- 
Sean  and  American  expansionists  seem  likely  to 
ave  lo  deal  with  a  contender  of  the  same  race 

in  the  eastern  hemisphere.  In  the  main,  how- 
ever, ii  seems  highly  probable  thai  the  core 

of  the  inlernational  relations  of  the  Far  Easl 

during  the  next  half  ceiitutj  will  be  the  devel- 
opments wittiin  China.  See  China— Dimauatic 
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Relations   with  ;   Japan  —  Pipi-omatic   Kela- 
iioNS  WITH  ;  Russia  and  the  War. 

5.  I^atin  Atrn'rua  in  Modern  Imperialism, — 
On  account  of  its  original  scttlrmcnt  by  Span- 

ish, Portupii'sc  and  French,  the  American  con- 
tinent ana  adjacent  islands  from  the  s«nithcrn 

hotnidar>'  of  the  United  States  to  Cape  Flom 
are  conventionally  known  as  "Latin  America.* 
The  matter  of  the  original  settlement  has  been 
l)riefly  alluded  to  in  an  earlier  section  of  this 
article.  It  will  be  sulVicient  ai  this  place  to 
recall  that  this  region  was  explored  and  settled 
mainly  l)y  the  Spanish,  with  the  exception  of 
Portuguese  Brazil  and  a  few  French  settlements 
in  the  West  Indies.  Politically  Spanish  Amer- 

ica was  controlled  through  a  highly  centralized 
administrative  system  culminating  in  the  Royal 
and  Supreme  Council  of  the  Indies,  estab- 

lished in  1542.  In  an  economic  sense  the  trade 

of  the  Spanish  colonics  was  regulated^  under 
the  provisions  of  the  extremely  rigid  Spanish 
mercantilism  administered  through  the  so-called 
** House  ot  Trade."  which  was  created  in  1503 
and  extended  and  systematized  during  the  next 
half  century.  Dwelling  under  a  cornipt  and 
inefVicient  otTicialdom  and  a  stitied  commercial 
activity  the  inhabitants  of  Latin  America  made 
little  general  social  and  political  progress  until 
the  era  of  the  revolutions  following  1810.  The 
series  of  revolutions  in  the  Latin-American 
states  were  closely  related  in  their  origin  to 
c<intemporary  events  in  Kuropean  history.  In 

1^18  Napok^on  had  invaded  SiKiin  and  aroused 
the  patriots  and  liberals  to  resistance.  In  1812 
they  drew  up  a  liberal  constitution,  modeled 
after  the  French  constitution  of  1791.  and  the 
wave  of  liberalism  extended  to  tlie  Spani.sh- 
American  colonies  in  the  western  hemisphere. 
After  the  overthrow  of  Napoleon  in  1814  the 
reactionary  regime  under  the  unspeakable 
Ferdinand  VII  was  restored  in  Spain  and  an 
attempt  was  made  to  revive  it  in  the  colonies, 
but  the  latter  resisted.  Spain,  unaided,  proved 
uneciual  to  the  ta>k,  but  in  the  year  1823  the 
reactionary  powers,  joined  together  hy  the 
Quadruple  Alliance  of  20  NDv.  181."^  and 
dominated  by  the  sinister  spirit  of  Meileniich, 
det(.-rmined  to  aid  Sp:iin  in  American  inter- 

vention against  rr volution.  At  this  juncture 
Cjnal  Britain  took  a  vigorou-i  stand  in  opp(»- 
sition.  She  had  w«  Icomed  the  overthrow  of 
the  old  Spanish  tratiing  re>trictions  after 
1812  and  had  tmilt  up  a  lucrative  and  tbrnr- 
ishing  trade  with  the  Spanish  colonies.  This 
trade  she  feared  she  would  lose  in  the  eveirt 

Kii  the  restoratitm  of  the  Spani>li  domina- 
tion. Therefore,  on  23  Aug.  1823,  George 

Canning,  the  I'.n^ilish  foreign  secretary.  >ug- grsti'd  to  Richard  l<ii<h,  the  .American 
ambassador  in  I.nnd<in,  that  the  I'nitetl  States jniii  with  (ireat  Hritain  in  a  note  to  the  group  of 

n  .ti'tiiiiiary  pnucfN  warning  them  against  inter- 
vmtion  in  Latin  Anuiica,  While  Rush  wa< 
<  <  nniMMiicatiiig  with  Washington  Canning  in- 
f'-iMH-I  Tnligiiac.  ibc  French  aml»a^sadur  at 
L..iid«iii.  tliat  (iriat  Hritain  wnubl  op]>oM  inter- 
viiiiii.i.  'y  :niy  i«.nnlry  sa\c  Spain  alone. 
.Marnu'l  '  v  :lir  I'nr«>p<':iii  situation  and  by  \i\\^- 
si.in  .iL'k'it --iiti  al-'Hu'  ibf  Pacitic  ('na-^t  -if 
XoMIi  \r:-i:i.  l':r-ii|iiit  Mniin-e  an<!  \\'\^  ad- 

\  i*»ei  -  i.'!;'.'ll\  ..c  •;itffl  \\\*-  *-iiv.'u'< -"f  i"Ti  «'f  <";iniiiiiL' 
ift  jii.  ft -'i'lL-  .i.-..n«-*  !•;!' ■  vcnti'  n  Tin  Sccic 
\.',\  i.f  S;.!'' .  I-bn  '.M::]n-v  .\ibitii-.  ImwiMT. 
i.iinviiuril    M..:t..i-    :l..it    the   ili  cbiiatii-n    -hi'Ubl 

f)e  made  independent  of  fireat  Britain  and  be 
formulated  what  f)ccame  the  famous  "Monroe 
Doctrine.**   when   embodied   in   the   Presidenfial 
message  of  2  Dec.  1H23.    The  chief  pronoimoe- 
ments  were  the  declaration   of   the  separation 
<ind  distinctness  of  the  two  hemispheres:  the 
doctrine     of     non-intervention     of     Eurupean 
powers    in    American    domestic    politics;    the 
proclamation,   set   forth   especiall;^   for  the  at- 

tention of  Russia,  that  the  American  continent 
was  closed  to   further  European  coloni^atiofi : 
and  that  the  extension  of  alisolutism  to  Amer- 

ica would  be  unwelcome  to  the  United  Sute«. 
Canning   was   pleased   with   the    American  at- 

titude  and   gave   notice  that   the    British  flet* 
would   back   up  the   policy   enunciated   by  the 
United  States.     In  this  way  the  independence 
of  the  Latin- American  states  was  assured  and 
the   first   systematic   formulation   of    American 
foreign  policy  definitely  expressed  io  the  world 
The   Anglo-American  opposition   to   Metier- 
nichian    intervention    clinched    the    moremcn! 
toward  independence  and  Latin  America  soon 
became  a  group  of  independent  American  states. 
Haiti   declared  its   independence   in    18W.  Sm 
Domingo  in  1R21   (1844).  Cuba  in  1002.  Mexico 
in    183L   C.tiatemala   in    1821    (1847).   Salvador 
in    18J1    (1838),    Hon 'uras    in    1R21     (18J9). 
Nicaragua  in  1821   (1839).  Costa  Rica  in  l«2l 
(18.W),    Panama    in    19W.    Colombia    in    1811. 
Venezuela    in    1811    (1829).    Ecuador    in    ISll 
(1830).  Peru  in  1821.  Brazil  in  18Z?.  Bolira  m 
1825,  Paraguay  in  1811,  Uruguay  in   \92K  Ar- 

gentine  Republic  in    1816  and   Chile  in  1^1!* 
(dates  in  parentheses  refer  to  establishment  of 
present    independent    states).      As    these   datr» 
will  indicate,  the  two  chief  periods  of  natioml 
differentiation  were  from  1810  to  1830  and  frwn 
1838  to   1850,  with   two   late  additions  at  the 
ver\'  opening  of  the  2(hh  century.     AlthoutKl) 
with  these  independent  states  in  Latin  America 
there   are   the    following    foreign    possessionf 
P>ritish  Guiana.  British  Honduras,  Jamaica,  d^ 
I'iahamas,  the  Barbados,  the  Leeward  and  Wind- 

ward Islands,  Trinidad  and  Tobago  controlled 
by  Great  Hritain;   French  Guiana,   Martinique 
and    Guadeloupe    owned    by    France;    Duldi 
Guiana,   Curasao  and  some   lesser  islands  be- 

longing to  Holland;  and  Porto  Rico  uid  the 

X'irgin  Islands  possessed  by  the  United  Suiei 
The  development  of  the  Latin- American  natioR* 
since  the  establishment  of  their  indcpcndeBCe 
may    l>e    divided     into    three     broad    period 
characterised     by     certain     definite     ammcrs 
That    frnm    independence   to   about    1852  •dK 
age  of  dictators'*;  that   from   1852  to  10^  ai 
the  era  of  the  struggle  for  stability  and  oi^aa- 
i/ation;   while   that    from   1876  to   the  prescai 
was  one  notable  for  general  social  pro^^ress  aid 
tbr  rnnrgencc  of  certain  leading  Latm-Aflier* 
ican   stales.     It  might   also  be  added  that  the 
jK'riod  from  1898  lo  the  present  has  been  coo- 
spicncius  for  the  development  of  intemationl 
relations    in   this   district,   namely,   the  rise  _c! 
a  (bsiinrt  Latin-.\merican  foreign  policy 

tbf  direction  of  the  ̂ o-called  "ABC** (  \ri;entine.  Brazil  and  Chile)   which  has 
b  iiL'ed  the  Monroe  l>octrine  over  Latin  ̂  
i(  ;i    vrenerally    and    suuth    of    the    equator  ii 
p.irtii  nlar ;    ihe    development    of    an    opponiV 
'I  iMlrnry   in   the  aggreSMve  imperialism  of  ihr 
rnned    Smits  in   X\\\^   region   with   a  hold  e«- 
rin-ifii  of  (he  implications  of  the  Monroe  FVr 
trine   f<>r  Latin   America;  and  the  altcflipt  t. 
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compromise  these  two  conflicting  tendencies 
through  the  development  of  the  Pan-American 
movement,  which  has  been  in  progress  since 
1889. 

The  expansion  of  the  Monroe  Doctrine 
has  kept  pace  with  Latin- American  progress 
and  the  development  of  the  foreign  relations 
of  the  United  States.  Under  ̂ ckson  the 
doctrine  was  not  developed  because  it  was 
associated  in  its  origins  with  John  Quincy 
Adams,  all  of  whose  works  were  anathema 
with  Jackson.  Polk  introduced  a  novel  and 
aggressive  interpretation  —  a  sort  of  precau- 

tionary or  preventive  policy  —  to  the  effect  that the  L/nited  States  should  annex  all  American 
territory  which  might  eventually  fall  into  Euro- 

pean hands.  This  view  was  strengthened  by 

Seward's  warning  to  Napoleon  III  to  leave 
Mexico  in  1865  and  by  President  Grant  and 
Secretary  Fish,  who  announced  that  no  Euro- 

pean power  might  annex  any  American  terri- 
tory, irrespective  of  whether  the  annexation 

was  voluntary  or  forced,  and  proclaimed  the 
United  States  the  leader  in  American  policy. 
In  1889  Blaine  further  contended  that  the 
United  States  would  not  sanction  the  conquest 
of  American  territory  either  by  Latin-American 
states  or  by  foreign  powers.  The  Clayton- 
Bulwer  Treaty  of  1850  originated  the  half-cen- 

tury discussion  as  to  the  bearing  of  the  Mon- 
roe Doctrine  on  the  isthmian  canal  project. 

When  the  French  company  was  formed  in 
1878-79  to  build  the  Panama  Canal  Secretary 
F.varts  and  President  Hayes  declared  that  any 
isthmian  canal  must  inevitably  become  a  coast 
line  of  the  United  States.  In  1881  Blaine 
warned  that  a  European  canal  would  be  equiva- 

lent to  the  extension  of  the  European  political 
system  to  the  American  continent.  Finally,  in 
1903  President  Roosevelt  allowed  the  United 
States  to  sanction  violent  changes  in  Latin- 
American  governments  in  order  to  secure  our 
dominance  in  the  canal  scheme,  and  the  com- 

pletion of  the  Panama  Canal  by  the  United 
States  and  our  option  on  the  Nicaragua  route 
has  settled  that  problem.  In  1895,  as  a  phase 
of  the  Anglo-American  dispute  over  Vene- 

zuela, President  Gevcland  and  Secretary 
Olney  made  a  startling  extension  of  the  Mon- 

roe Doctrine  when  they  declared  it  to  be  an 
accepted  and  integral  part  of  American  public 
law  and  that  the  law  of  the  United  States  was 
sovereign  on  the  western  hemisphere  in  such 
matters  as  this  country  saw  fit  to  act  upon. 
President  Roosevelt's  administration  witnessed 
two  notable  developments  of  the  doctrine.  By 
allowing  the  German  fleet  to  bombard  ports  of 
Venezuela  he  refused  to  accept  the  ̂ ^Drago 
Doctrine®  and  gave  warning  that  perversely 
delinquent  Latin-American  states  could  not 
skulk  behind  the  Monroe  Doctrine,  while  at  the 
same  time  he  stood  firmly  against  territorial 
aggression  by  Europeans.  His  second  contri- 

bution, probably  the  most  important  positive 
moral  and  political  extension  of  the  policy,  as 
well  as  the  most  dangerous  when  dishonestly 
or  unscrupulously  applied,  amounted  to  a  decla- 

ration that  when  any  American  state  was  un- 
able to  discharge  the  duties  normally  devolving 

on  a  civilized  state  or  when  it  used  force  on 
representatives  of  foreign  countries  it  was  the 
duty  of  the  United  States  to  intervene  to 
mamtain  order  and  keep  the  peace.    Following 

out  this  policy  President  Roosevelt  took  over 
the  financial  administration  of  San  Domingo 
in  1905,  President  Taft  took  similar  action 
with  regard  to  Nicaragua  in  1912  and  President 
Wilson  did  the  same  with  Haiti  in  1915.  Had 
a  Republican  administration  been  continued 
after  1912  it  is  probable  that  intervention  in 
Mexico  would  have  come  ere  this.  In  his  fa- 

mous Mobile  speech  of  1913  President  Wilson 
declared  that  the  United  States  would  never 
intervene  in  any  country  on  this  continent  for 
territorial  aggrandizement,  but  only  to  restore 
order  and  promote  progress,  but  this  cannot 
be  taken  as  any  guaranty  of  the  future.  ̂   The 
question  of  territorial  aggrandizement  will  be 

decided  by  the  nature  of  a  future  President's advisers  and  class  affiliations.  (See  Monboe 
Doctrine,  The).  The  World  War  has  pro- 

duced a  fundamental  revolution  in  the  Monroe 
Doctrine.  The  participation  of  the  United 
States  in  the  Al^eciras  Congress  of  1906 
proved  that  the  initial  doctrine  of  the  isolation 
and  distinct  separation  of  the  two  hemispheres 
was  fast  giving  way  before  the  growth  of 
world  commerce  and  international  relations. 
What  remained  of  this  conception  after  1906 
was  completely  destroyed  by  the  cntnr  of  the 
United  States  into  the  AVorld  War.  Far  more 
significant  than  the  military  intervention  in 
Europe  were  the  repeated  public  declarations  of 
President  Wilson  that  the  chief  aim  of  the 
United  States  in  entering  the  war  was  to  trans- 

form and  improve  the  internal  political  or- 
ganization of  the  German  Empire,  a  complete 

reversal  of  President  Monroe's  statement  that the  United  States  would  never  concern  itself 
with  or  intervene  in  the  domestic  politics  of 
Europe.  The  United  States  having  destroyed 
the  isolation  policy  of  the  western  hemi- 

sphere and  intervened  in  European  politics,  the 
vigorous  reassertion  of  the  sanctity  of  the 
Monroe  Doctrine  by  the  jingoistic  senators 
in  the  United  States  can  rest  only  upon  two 
foundations,  the  fact  that  we  are  strong 
enough  to  maintain  it  and  the  oft-asserted 
contention  that  our  leadership  ensures  a  higher 
type  of  international  morality  on  this  continent. 
Of  the  former  there  is  no  doubt;  the  latter 
must  await  the  test  of  future  events. 

The  most  important  and  interesting  phases 
of  international  relations  in  Latin  America  are 
the  problem  of  the  relations  of  the  United 
States  to  Mexico  and  the  distinct  difference 
between  the  position  of  the  United  States  north 
of  the  equator  and  south  of  that  line.  From 
1884  to  1911  Mexico  was  under  the  dictator- 

ship of  Porfirio  Diaz,  who  has  been  called 
^'one  of  the  most  able  and  talented  administra- 

tors of  modern  times.*^  His  rule  brought  to 
Mexico  peace  and  prosperity  but  little  progress 
toward  democracy,  and  when  he  was  forced  to 
resign  in  1911  there  was  a  natural  relapse  into 
civil  war.  After  a  season  of  murder  and 
treachery  Victoriano  Huerta,  a  military  leader 
of  Indian  blood,  emerged  as  provisional  Pr^i- 
dent  in  February  1913.  On  account  of  the  vio- 

lence attending  his  rise  to  power  President 
Wilson  refused  to  recognize  Huerta^  but  also 
refused  to  intervene,  and  pursued  his  famous 
policy  of  **watchful  waiting''  until  the  local  fac- 

tions would  be  united  and  organized  by  con- 
stitutional methods  under  a  Mexican  leader. 

This   proved   a   tedious   process.     Huerta   was 
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forced  to  resign  in  August  1^14  and  was  suc- 
ccrdcd  by  Vcnustiano  Carranza,  but  a  number 
of  the  military  leaders  dominated  by  Francesco 
Villa,  a  half-brcc<l  bandit,  declared  their  oppo- 

sition to  Carranza  and  the  civil  war  continued, 
though  he  succeeded  in  Retting  the  upper 
hand  in  the  greater  part  of  his  country.  The 
forces  of  Villa  conducted  border  raids  and  a 
considerable  numl)er  of  American  citizens  on 
the  Texan  tujrder  were  killed  or  wounded. 
Early  in  1916  a  detachment  of  the  regular  army 
was  sent  into  Mexico  under  General  Pershing 
to  capture  Villa,  but  the  force  dispatched  was 
inadequate  and  not  cfTectively  supported  by 
Washington  diplomacy,  and  intervention  ende<l 
ingloriously.  In  the  middle  of  the  summer  the 
national  guard  was  called  out  to  police  the 
Mexican  l>order,  the  only  result  being  a  dem- 

onstration of  the  ineffectiveness  of  the  militia 
organization,  whatever  the  bravery  of  individual 
guardsmen.  In  January  1917  the  Carranza 
government  revised  the  constitution  and  put  in 
f(»rce  the  amended  document  in  May  of  that 
year.  It  was  a  notably  liberal  and  progressive 
constitution,  providing,  among  other  things,  for 
advanced  social  legislation,  anti-trust  legisla- 

tion and  the  confiscation  of  churches,  schook 
and  hospitals  belonging  to  religious  associa- 

tions. A  new  tax  schedule  was  created  for 
foreign  oil  and  mining  interests  and  Article  21 
of  the  new  constitution  looked  forward  to  the 

nationalizing  of  the  natural  resources  of  Mex- 
ico. These  Iil>eral  measures  aroused  against 

Carranza  all  the  vested  interests  at  home  and 
abroad.  Capitalists  at  home  were  alarmed  at 
the  industrial  legislation.  The  reactionar>'  re- 

ligious Intdies  opposed  the  liberal  religious  pol- 
icy of  the  government.  Above  all.  the  foreign 

mining  and  oil  interests,  especially  in  the 
United  States,  were  rendered  hysterical  by  the 
new  restrictions  placed  upon  them  and  the 
plans  for  a  future  confiscation  of  their  hold- 

ings. As  soon  as  it  began  to  appear  that  the 
Carranza  government  would  remain  in  com- 

mand of  the  Mexican  situation  and  put  its  pro- 
gnim  into  effect  the  foreign  investors  tiegan  a 
systematic  propagranda  urging  every  conceiv- 
alile  cause  fi»r  the  intervention  of  the  United 
States  in  Mexico.  At  the  close  of  the  year 
V^V^  the  situation  seemed  to  justify  the  belief 
that  they  were  likely  to  !»e  successful  in  bring- 

ing inter\'ention  to  pass.  Whatever  the  advan- 
tages of  such  action  might  be  to  investors  in 

Mexico  it  could  not  but  be  disastrous  for  the 

countr>'  which  is  to-day  nearer  to  some  prospect 
of  developing  a  staMi-  democracy  than  ever  be- 

fore in  its  historv.  See  Mexico  (Vol.  XVI II. 

pp.  757  758;  703  "800). The  commercial,  and  for  practical  purposes, 
the  political  domination  of  the  United  States 
oviT  thi-  Caribbean  rrgitm  and  Central  Amer- 

ica apf>ears  to  !»e  assured.  This  pnK'ecds  from 
ilif  l:ick  of  internal  stability  in  inis  region,  re- 
(iniriiig.  according  t«»  the  Roosevelt  interpreta- 

tion i.f  the  Mi'Hroe  Hoctrine.  the  intervention 
of  the  United  States  to  preserve  order;  the 
great  increase  of  the  trade  of  the  United 
State-  with  this  area,  now  exceeding  that  of 
the  re^i  of  »be  u«'rld  combine<l :  and  the  ne<'es- 
siiy  of  n:!\al  d<-M)inatii>n  !c»  afftird  i>roper  pn»- 
tectifin  for  the  Panama  Om.il  In  line  with  the 
e^tabli««hnier;i  fif  this  iloniiiiatiTur  fniv^ition  the 
United    .'^latr'^    b;i«-    ret.iiiifd    ci-ntril    nf    I'orto 

Rico,    exercises    a    general    supervision 
Cuba,   administers   the   finances  of   Haiit, 
Domingo    and    Nicaragua,   has    mirchascd 
Virgin  Islands  from  r>cnmark,  nas  inten 
in    several    Central    American    states    as 
Venezuela  in  the  interest  of  promoting  pol 
stability  and  peace,  and  connived  at  the 
tion  of  Colombia  in  order  to  secure  the  1 
route  for  the  isthmian  canal.    While  the 
roe  Doctrine  is  formally  held  to  apply  i 
of  Latin  America  it  ends  in  practice  wilJ 
eciuator.    There  are  tw;o  chief  reasons  for 
The  first  is  that  in  this  region  European 
mercial    and    financial    interests    dominai 
completely  as  do   those  of  the  United  S 
north  of  this  line;  therefore,  the  United  S 
has  less  practical  reason  for  desiring  to  cc 
the  foreign  policy  of  this  region.     In 
ond  place,  the  ABC  powers  have  i 
claimed  the  authority  for  determining  . 
eral  policies  of  the  area  south  of  the  • 
and  resent  the  intrusion  of  the  United  .^ 
In    this   attitude  they  have   not  been   w 
Kuropean  support  and  encouragement,      j 
great  powers  south  of  the  equator,  supp 
by  the  more  liberal  clement  in  the  United  S 
have   favored  the  supplanting   of   the   11 
I)(K*trine  by  a  broader  policy  of   Pan-> 
canism.       General     Pan-American     coi 
have  met  in   1889,   1901,  1906  and  191Cw 
special    scientific    and    commercial    congr 
have  assembled  from  time  to  time    There 
ofVicial  organization  of  the  21  American 
lies  in  the  Pan-American  Union,  establisL- 
1910  and  maintained  at  Washington  i 
endowment  from  Andrew  Carnegie.     Toe 
chief   obstacles    to    the   development    of 
Americanism  are  the  commercial  \'aliie  oj 
Monroe  Doctrine  to  American  capital 
the    disproportionate    strength    of    the    « 
States  as  compared  to  the  most  powerful  k. 
American  states.    To  these  might  be  addn 
difTerences  in  culture,  the  peculiar  Latin- A 
icati  psychology,   the   domineering   atti 
the  I'nited  States  and  the  inflated  pndk. K  >ser  Latin-American  states  that  leads  tv 

demand  political  equality*  with  Argcnii and  the  United  States  m  any  bindii 
ganization  of  American  states.    Tlu.  , — 
c(>me  of  the  conflict  between  Pan-Ameri 
an<l  the  Monroe  Doctrine  cannot  be  fi 
but  it  is  safe  to  predict  that  the  A  B  C 
will  check  the  Klonroe  Doctrine  at       \  i 
The  significance  and  status  of  the  %«» 
American  problem  will  probably  be  g 
tered  bv  the  present  introduction  of  uk 
ern  industrial  technology  into  South 
which  will  tend  to  make  this  region  b 

virv  important  centre  of  the  world's  ii politics  and  culture,    ̂ \llile  the  United  ̂  
dominates  Latin  America  north  of  the  * 
\u    all   matters   pertaining  to  capital,  ih 
and    ctimmerce,    a    similar    control    b 
south   of   the  equator  bv  Great   Brit 
many    and    France   in   the   order   givk». 
World  War  was  a  hard  blow  to  Ge 
e^ts  in  South  America,  but  they  w^  w 
revive  and  those  of  Great  Britain 
seem  likely  to  expand    See  I^tin  r 
r.w-AMhiicAN      Union;      Cab         » r\N\MA. 

i\  Tlw  Pritish  Empire  tN  Receni  Wc 
i:itx.     The  more  significant  aspects  of 
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y  in  the  era  of  the  old  colonial 
luding  the  origins  of  British 
c  struggle  with  the  French  for 
I  commercial  hegemony  of  North 
idia,  the  transformation  of  Brit- 
)licy  in  1763  and  its  subsequent 
ter  the  revolt  of  the  American 

le  theoretical  attack  upon  Mer- 
c  Physiocrats,  Adam  Smith  and 
en  briefly  sketched  in  an  earlier 
article.  It  remains  to  trace  the 
ents  in  the  19th  and  20th  cen- 
820  down  to  about  1870  the  most 
taken  toward  the  future  of  the 
was  that  of  the  so-called  *Little 
id  by  Cobden,  Bright,  Gladstone 
erents  to  the  doctrines  of  the 
ool.  They  held  that  the  colonies 
economic  burden  and  a  political 
mother-country.     They  believed 
were  destined  ultimately  to  be- 

ciit  and  maintained  that  it  was 
at  this  process  should  be  volun- 
>osed  than  that  it  should  be  ac- 
violence  and  accompanied  by 

le  case  of  the  separation  of  the 
nies.  They  further  contended 
a;  with  the  free-trade  tenets  and 
tan  dream^  of  the  Manchester 
inies  would  be  as  valuable  to  the 
when  independent  as  they  were 

al  part  of  the  empire.  Had  this 
)cd  British  policy  with  a  free 
bable  that  the  disintegration  of 
>mains  would  have  been  accom- 
1870.  But  there  were  other 

ler  groups  of  colonial  theorists 
3  powerful  for  the  ̂ Little  Eng- 
re  was  a  tremendous  expansion 
ie  after  the  Industrial  Revolu- 
lUght  Great  Britain  into  contact 
>f  the  world  and  produced  a  new 
ctension  of  markets.  The  preva- 
^  in  the  industrial  population  at 
coupled  with  the  unprecedented 

:  native  population,  gave  rise  to 
movement  of  emigration  from 
n,  there  were  political  impulses 
ive  the  expansionist  policy  by 
ort  of  precautionary  or  protcc- 

An  example  of  this  influence 
:d  in  the  occupation  of  northern 
hod  of  checkmating  Russian  ex- 
ard.  Accompanying  these  forces 
cpansion  and  partiallv  produced 
deflnite  theories  and  plans  for 

id  a  better  organization  of  the 
n  which  either  were  diametri- 
to  the  doctrines  of  the  Man- 

or profoundly  modified  these  ex- 
At  the  opposite  pole  from  the 
re  of  course  the  lineal  descend- 

fCing's  Friends^*  of  the  days  of )ries  and  firm  adherents  to  mili- 
ipremacy  and  vigorous  and  forci- 
*xpansion.  Between  these  two 
probably  more  powerful  than 
effect  upon  British  foreign  pol- 
to  1870  were  a  group  of  con- 

als  led  by  Lord  John   Durham, 
and  Ed\yard  Gibbon  Wakefield. 
socio-political  theory  which  has 
narized  by  Ramsay  Muir:    *The 

main  object  of  colonization  was  the  systematic 
draining-off  of  the  stirplus  population  of  the 
older  lands.  This,  it  was  felt,  could  not  safely 
be  left  to  the  operation  of  mere  chance;  and 
one  of  the  great  advantages  of  colonial  posses- 

sions was  that  they  enabled  the  country  which 
controlled  them  to  deal  in  a  scientific  wav  with 
its  surplus  population,  and  to  prevent  the  re- 

production of  unhealthy  conditions  in  the  new 
communities,  which  was  apt  to  result  if  emi- 

grants were  allowed  to  drift  aimlessl3r  where- 
soever chance  took  them,  and  received  no 

guidance  as  to  the  proper  modes  of  establishing 
themselves  in  tiieir  new  homes.*  These  men 
were  also  effective  in  modifying  the  Cobdcn- 
itc  view  of  the  inevitability  of  the  independ* 
ence  of  the  colonies  by  holding  that  self-gov- 

ernment would  give  the  colonists  all  the  advan- 
tages of  independence  without  seDaratin^  them 

from  the  mother-country  and  destroying  all 
unity  of  imperial  policy.  It  was  their  mfluence 
which  brought  practical  self-government  to 
Canada  in  1847  and  formal  self-government  to 
Australia  in  1852,  and  to  New  Zealand  in  1853. 
Finally,  there  operated  the  influence  of  the  mis- 

sionary spirit,  which  was  the  logical  heir  of  the 
anti-slavery  crusade  in  the  empire  led  by 
Bishop  Wilberforce  and  which  met  witii  final 
success  in  18J3.  The  missionaries  emphasized 
the  moral  obligation  of  protecting  and  civiliz- 

ing the  i>ackward^  peoples  and  kept  alive  Uie 
impulse  to  expansion,  not  only  in  the  growing 
Enjg^lish-speaking  colonies,  but  also  in  the  re- 

gions inhabited  wholly  by  blacks.  These  forces 
and  theories  served  to  carry  the  British  Em- 

pire over  intact  until  Disraeli,  who  had  in  his 
early  days  declared  the  empire  a  mill-stone 
around  England's  neck,  could  purchase  the Suez  Canal  stock  in  1875  and  initiate  the  new 

period  of  British  imperialism.  By  the  •SD's'^ 
the  new  scramble  for  the  remaining  un- 

appropriated parts  of  the  earth  was  in  full 

swing  with  Britain  managing  to  get  the  ̂ Lion's 
share*  of  the  spoil,  as  she  had  in  die  old  colo- 

nial movement  The  influences  which  stimu- 
lated the  neo-expansionist  movement  in  Great 

Britain  after  1870  were  a  continuation  and  in- 
tensification of  those  forces  which  checked 

Cobdenism  and  the  •Little  England^  tendency 
in  the  middle  of  the  century,  the  contagion  of 
the  general  wave  of  colonial  expansion  which 
swept  over  Europe  from  1870  to  1895  with  the 
defensive  measures  which  this  forced  upon 
England,  and,  finally,  the  renaissance  of  the 
expansionist  group  in  British  politics  with  the 
long  ascendancy  of  the  Conservative  and 
Unionist  parties  after  1875.  The  specific  re- 

sults of  British  imperialistic  activity  in  this 
period  have  been  summarized  in  the  descrip- 

tion of  the  progress  of  imperialism  in  the  vari- 
ous areas  which  have  been  brought  under  re- view. 

The  British  Empire,  as  now  constituted,  em- 
braces something  over  13,000,000  square  miles, 

about  one-fourth  of  the  laiid  surface  of  the 
earth,  with  a  population  of  about  450,000,000. 
Of  this  population,  those  of  European  descent 
number  only  about  60,000,000,  of  which  number 
45,000,000  dwell  in  the  United  Kingdom  of 
Great  Britain  and  Ireland.  Of  the  remaining 
15,000,000  Europeans  in  the  overseas  posses- 

sions of  the  empire  not  to  exceed  13,000,000  are 
of  English  descent.    The  British  Empire,  then. 
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is  probably  the  most  siupcnduiis  example  in 
history  of  a  vast  tcrritorv  and  a  K^eat  popula- 

tion held  together  and  uominated  by  a  small 
number  of  persons  drawn  from  a  p<)litically 
and  economically  more  advanced  and  highly  or- 

ganized civilization.  From  an  administrative 

standpoint  the  British  Flmpirc  as  now  organ- 
t/cd  falls  into  some  ^ix  different  classes  of  pos- 

sessions, the  self-governing  colonies,  the  crown 
colonies,  the  chart errd  companies,  the  protec- 

torates, a  few  re^^idual  possessions,  of  which 
India  is  the  most  inu>ortant.  which  are  hard  to 

place  within  any  of^  the  preceding  categories, and  the  new  mandatories  handed  over  to  (jreat 

Britain  by  the  Peace  Conference.  The  self- 
governing  colonics  are  constituted  by  the  Do- 

minion of  Canada,  Newfoundland,  the  Aus- 
tralian Commonwealth,  tiie  1)( •minion  of  New 

Zealand  and  the  Union  of  South  Africa,  the 
colonies,  in  other  words,  which  are  chietlv  in- 

habited l>y  Hritibh  (migrants.  The  adntinistra- 
tivi*  and  constitutional  histor>'  of  the  self-gov- 

erning colonies,  considered  in  their  relation  to 
the  British  Empire,  centres  about  three  progress- 

ive processes,  the  granting  of  self-govcrn- 
nunt,  the  progress  of  local  colonial  federation 
and  the  trend  toward  imperial  federation  and 
taritT  preference.  The  grants  of  self-govern- 

ment came  in  most  cases  in  the  middle  of  the 
19th  century,  as  a  rcsuh  of  the  agitation  of 
Wakefield  and  hib  adherents.  Canada  received 
self-government  in  1847,  Xewfoundhnd  in 
1855,  Australia  in  185 J  and  New  Zealand  in 
185 J.  The  principle  was  delayed  in  the  Union 
<»t  South  Airica  until  1*X>^,  for  the  obvious  rea- 
sun  that  the  constituent  parts  of  that  colony,  on 
:icconnt  of  historical  and  other  causes,  were  not 
adapted  for  ̂ elf- government  lie  to  re  thi^  date. 
The  federation  of  the  various  units  in  each 
self-governing  c«ilony  soon  folb)wed.  Cimada 
vas  united  by  tlu-  British  N«»rth  AnK-rican  Act 
<»f  18^)7.  Australia  by  the  Common  wealth  Act  of 
I'XIU,  New  Zealand  by  the  Act  of  l'.'07and  South 
Africa  by  the  imperial  leiiislation  <»t  1*XW. 
rarallel  with  ihiN  process  has  Lone  tlu-  ctTort 
to  brim;  a  closer  uni<»n  brtwoin  the  mother- 
country  and  the  selt-k'ovcrning  colnnic".  ltd  in 
nK•^t  casi  s  by  i\u  nio>t  ardent  imiterialists  in 
tbo  colonic^  and  at  b<>me.  The  earlie'^t  move  in 
tbi>  direction  was  tbt  >erios  of  imperial  con- 

ferences which  bicnn  in  1S87  and  have  met 

(K- nodi  call  v  for  a  ili^cii^sii.n  of  prci^'lem*.  and 
lK)licieN  %\liich  wen-  a  m.iHer  «•!  ct»mnion  con- 
(t-rn  t<i  the  empiri*  ami  ii^  irk'ani/ation  and  ad- mini^  t  ration.  The  tirsf  ronuTcnn  was  \\vU\  in 
I  oiuliin  in  1887.  ibr  stcoiul  i\\  <  >ttaw:i  in  ISI^M, 
.tiul  siili^i(|nfiit  ofif-  in  l.oM«lo'i  in  lS'»7.  I'^CIZ. 
I'lfi/  .iiii!  l*'ll.  I  Mliiiiii.ttiM»:  Ml  thi  iiniKMi.ti  war 
'  ■  iiivnni  i-  ot  M.trrb  I'M"  TIk  roiitrrenre  of 

I'*»~  i-Tiivi'Ii*!  i«  r  snl.Niipiint  i|n:tdr(  iinuil  luii- 
•iTi'ivt*.  :ir:rl  ti.r  ibr  M'pre'iriiT.i-ii.T.  .  t  the 
1  !■■-■!  Kiii^'il  It'  .tii'l  ihi-  I'l  Tiir-  'briiuph 

•l.itr  'i-jHi'i-.f  jiri-nnt  r*.  Thi  war  i  onifrrnci- 
'  •  \*'\?  I"  -i.Jwd  nfi'-ii  till-  i!.-!:*n{i{»n  oi  .m  iin- 

t'ls:..!  ."  Mi- «  !<  Mm  I ;  anMi.ilK  ..r  iin-fi  trc- 
'•'Mi.'Ix  i:  :••■  I  s  *.irv :  tin-  lallip.k:  •:  .i  prcial 

■  !.:■:!•  I  ■■  r  .1  rci-liu*-!!!!' ni  '■;"  ilii-  .onwti- 
■■:::■  II. il  "I '.•!..•-  r  'hi  \.«i:fi:-  ].ir-  •■?  the 
•  ri;{  !tt  .  "i..  r  ;■•■  ■  i  '.i:;!.!;  .it  lii.Ii.i  .i'  .til  fii- 
M;r  I-  "Ml  ■  <  ■.  •  •:  ••  •■•. -.t- T?  .i":-.  .iin!  ̂ i  hiilifi- 

..il\  'Il  "i .'  iil«  !  ■  i  ■.■;•!.  •  -r  ir-ii  «  n  il  'it-- 
'in>'«  ;  .iiiij  ■  .  il  « 'i  JT  .Ik?  rr:iii:  •■!  :irit"rial 
;tflciM»'C  a-    w  i;I'!    t- r.-l   l-    -twTiiiI.ri-   i't'.^h  ri.tl 

production  and  make  the  empire  independent 
and  self-sufiicient  in  an  economic  and  cotniner- 
cial  sen.se.  A  war  cabinet  of  imperial  dimen- 
>ions  IV as,  accordingly,  created  and  the  other 
provisions  are  beinj{  worked  out  Parallding 
the  movement  for  imperial  federation  was  the 
accompanying  economic  movement  toward 
greater  imperial  cohesion,  namely,  imperial 
tariff  preference,  The  leader  in  this  move- 

ment was  the  colonial  secretary.  Joseph  Cham- 
iHfrlain,  who  was  also  an  ardent  federal ioniiL 
He  proposed  that  Great  Britain  return  to  a 
protective  basi^  by  establishmg  a  small  protec- 

tive tariff  on  im|>ort.s  brought  from  other  <fa*- 
tricts  than  the  British  colonies,  with  the  under- 

standing that  the  colonies  would  reciprocate  hf 
reducing  their  customs  rates  on  Britisn  producti 
This  project  was  put  forward  in  a  systrmauc 
way  in  1903  and  was  an  important  plank  in  the 

platform  of  the  Conservative- Unionist  parn*  k 
the  Parliamentar)'  elections  of  1W5.  The  free- trade  tradition  m  Britain,  together  with  dtt 
tendency  of  British  labor  to  favor  the  Liberah^ 
proved,  however,  too  strong  for  Mr.  Chamber- 

lain, and  his  j)artv  and  program  went  down  lo 
defeat  in  IQOo.  The  colonies,  however,  had  al- 

ready begun  to  extend  preferential  duties  to 
British  products  since  Canada  initiated  the  prac^ 
tice  in  1897.  The  \\  orld  War  finally  produced 
the  realization  of  Mr.  Chamberlain's  dreasM 
afiir  his  death.  Great  Britain  adopted  a  pn^ 
tectivc  taritT  during  the  war  and  the  imperial 
war  conference  of  1917  declared  strongly  for 
imperial  preference.  In  the  third  place,  imperial 
defense  has  occupied  the  attention  oi  the 
statesmen  of  modern  British  imperialism,  espe- 

cially since  the  beginning  of  the  20th  century. 
Wiih  respect  to  naval  defense,  some  ot  tlie 
colonies,  such  as  Canada.  South  Africa  and 
New  Zealand,  have  contributed  to  the  strenctb- 
ening  of  the  British  imperial  fleet,  while  Aii>- 
tralia  has  chosen  to  build  and  maintain  its  i^w 
na\->-.  All  of  the  self- cove ming  colonies  have 
made  provi.sion  for  military  service  and  have 
provided  etticicnt  local  armies.  The  Australia! 

fleet  and  tiie  soldiers  of  all  the  self-feo\-eniiaf 
coloniis  participated  in  force  and  with  great 
distincti<in  in  the  late  World  War.  and  the 
war  Conference  of  1917  came  out  for  the  necc^ 

sity  of  a  more  scientific  determination  and  pro- 
vision <if  ini  fie  rial  defense.  The  World  War 

bas  had  most  sitniitirant  but  what  arc  as  yet  in- 
calculable etTect.s  upon  the  United  Kingdom  tmi 

its  relations  with  the  self-governing  colofiic& 
The  immediate  and  extensive  rallying  of  ike 
colonies  to  the  Mippcut  of  the  mother-cooBtij 
indic.tted  the  strength  of  the  bond  of  settle 

inent  uniting  the  moiher-cnuntry  and  the  self- 
L-owrninc  (obmies.  At  the  s.ime  lime,  duriig 
;be  war  the  exploits  of  soldiers  from  tlie  vari- 

ous •  olonie^  tended  to  inflate  the  pride  of  the 
>  oil  my  tP'm  which  they  came  and  to  react  cm 
inoit-  in  the  ilirection  of  nationalism  than  ■ 
tba!  •  !  imperial  solidarity.  In  the  Peace  Cob* 

t'lTcncr.  aNii.  it  was  apparent  that  the  repv^ 
M't.iwt  -  ot  the  colonies  would  not  nnciiaa 

.iiiv  ibi-loniatir  at  t ion  f>y  the  Lhiited  Kinsdos 
V.  bicb  ini^airtd  «>r  threatened  any  of  their  vinl 
1  -ral  or  national  iiiferr^ts.  FspectaUy  was  tUi 
•Mu  ft  \i!sT.!li.i  While  it  in  difficult  lO  fote- 
.1-'  in-^f  \tb:i'  the  iitronie  will  be  tn  the  fival 
'iiM>*rTirr  t  'i-'\vitii  colonial  nationalitm  tmi 

imprri.il  •<enTii:.i  nr.  it  uonbl  appear  safe  to  pr^ 
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«!:v-t  that  the  sclf-KOvcrning  colonies  will  never 
a^ain  he  subordinated  to  any  important  con- 

trol through  Downing  Street  At  present, 
while  Great  Britain  has  a  formal  control  over 
Those  colonics  through  the  royal  governor,  the 
vctu  over  cohmial  legislation,  the  control  of 
cokmial  foreign  relations  and  the  right  of  ap- 

peal I'ver  colonial  courts  to  the  Privv  Council 
«>f  the  United  Kingdom,  it  is  safe  to  hold  that, 
except  in  the  case  of  a  lesser  colony  like  Xew- 
fitundland.  Great  Britain  will  never  attempt  to 
dominate  colonial  policy  or  coerce  a  colony, 
excent  in  those  matters  of  foreign  relations 

which  might,  through  colonial  pugnacity,  in- 
volve the  whole  empire  in  a  costly  war. 

(Srjt:  KX TENSIVE  AKT1CI.ES  ON  EACH  OF  THE 

SLLFH^inERNlNG  COLONIES). 
Next  in  order  of  importance  are  the  crown 

colonics.  These  represent  the  holdover  into  the 
present  era  of  \^hat  \vas  a  typical  colonial  pol- 

icy in  the  original  period  of  colonuil  adminis- 
tration. One  important  diflfcrencc,  however,  ex- 

ists namely,  that  the  modern  crown  colonics 
have  tended  to  lose  their  elective  legiNJatures. 
Of  thr  older  variety  possessing  an  elective  leg- 
islati\e  liody  only  the  Bermudas,  Bahamas  and 
Barltados  remain.  Next  come  the  Leeward 
Islands.  British  Guiana,  Malta,  Mauritius  and 
ihf  Fiji  iNlands,  where  the  eUctivo  mem!>ers  of 
the  colonial  legislature  are  le^s  in  numl>er  than 
those  apiKjinted  l)y  the  mother-countrv.  The 
m^'M  numcrou>  of  all  the  grades  oi  crown 
coliniie.s  is  the  third,  in  which  all  the  memlnrrs 
K-i  the  Kgihlative  lK>dy  are  appointed  hy  the 
mother-country.  Such  are  most  oi  the  British 
WcNi  Indies,  Ceylon,  the  colonies  in  tropical 
Afriia  and  the  majority  of  those  in  Ocean ix 
Finally,  there  are  small  and  lightly  populated 
military  pi»sts  and  naval  liases,  such  as  Gi!>raltar 
and  S;4int  Helena,  which  possess  no  legislature 
at  all  Like  the  cr«>\\n  colonies,  colonial  govern- 

ment through  chartered  companies  is  a  heritage 
•-.f  the  old  colonial  motement.  In  tlic  present 
empire,  however,  there  are  only  two  >uch  col- 
•  .nie>.  Rhodesia  in  >outhern  Airica  and  northern 
Borneo  The  protectorates  in  the  British  Km- 
pirc<  xist  primarily  where  a  penetration  of  new 
territory  is  in  process  and  is  preparatory  to  a 
Tr.i*Tv  firm  foothold,  where  the  native  customs 
and  i>oIitical  orv:aiii/ation  are  of  a  sort  that  is 
U>t  kit  \\ithout  inicrference,  or  where  among 
a  m«»ri  highly  deyeldped  people  there  rxisis  a 
•'tri.nj:  iialionaliNtic  st'niiment  which  will  n«»t 
l^rmit  a  thorough-going  form  of  administrative 
uuit-n  with  the  mother-country.  Examples  are 
the  Malay  reniiisula.  Zanzibar,  Bechuanaland 
an*!  Fg>pi.  Persia  seems  in  process  of  dv- 
\rl-.i»nient  into  a  protectorate.  The  "Kinpire 
«•:  In«lia"  is  dilTicull  to  classify  from  an  ad- 
n)tnistrati\e  standpoint.  It  !»eKr:in  a>  a  jiinern- 
nittit  }*\  a  charttretl  roinpany,  was  transfurnied 
ifiTo  a  cr(»wn  col«»ny  t«>llo\fing  1S57  .in»i  now 
-!■•  nis  will  on  thr  road  iowar«l  a  >elt-^<.»vernin^: 
•  i-Iony.  .\gain.  not  only  hisioriral,  I'Ht  al>o 
ithiv/graphir  arnl  luliural  fat  tor>  comphcat*'  the 
sitiution  in  India,  for  itrtain  hi^hl>  civilizril 
iart»  are  admini>trretl  prartically  .i>  a  selt- 
iJi'VerninK  colony  and  more  ̂ aLkw■;l^d  portions 
a*  difTrrinn  t\pes  ni  trown  f.-lnnir-^  Kuially. 

thefr-  .ire  the  t'rw  in.inilatorie>  wliuh  liavt-  l.e«  n 
givtn  Xft  (treat  Britain  as  a  re^nli  oi"  iIk*  o-n- 
'pi**-!  of  the  (ierman  (••{■•ni.d  possessions  during 
the  World  War.     They  are  akin  lo  a  inultcto- 

rate  administered  under  an  alleged  international 
supervision.  Some  arc  controlled  directly  by 
Great  Britain,  as  in  the  case  of  German  East 
Africa,  while  others,  such  as  German  South- 

west Africa  or  the  German  islands  in  the 

Pacific  south  of  the  equator,  are  directU'  super- 
vised hy  a  self-governing  colony.  Perhaps  the 

most  novel  and  mteresting  thing  at>out  this  new 
U'pe  of  administration  is  that  tiie  Unior.  of 
South  Africa,  Australia  and  New  Zealand  have 
themselves  begun  to  enter  upon  an  imperialistic 
expansion  of  their  owii. 

Of  the  future  of  the  British  Empire  it  is 
difficult  to  speak  with  certainty.  Tliere  is  no 
doubt  that  Great  Britain  has  reached  a  more 

complete  relative  supremacy  as  a  power  in  im- 
perial and  colonial  politic^  than  has  been  the 

case  since  the  collap.se  <if  France  in  1763.  Both 
of  her  most  dangerous  rivals,  Germany  and 
Russia,  are  now  helpless,  one  conquered  and  the 
other  in  a  state  of  di>integration.  Her  naval 
domination  is  complete  and  her  merchant 
marine  is  still  far  in  the  lead  among  all  powers, 
in  spite  of  losses  during  the  war.  All  of  these 
circumstances  Wi>uld  s(em  to  make  it  apparent 
that  Great  Britain  might  not  need  to  retain  any 
dominating  political  grip  upon  her  imperial 

posstssiuns  in  order  to  enjoy  all  the  commercial 
l)enefits  which  have  come  to  her  as  a  great 
colonial  power.  On  the  other  hand,  stich  policies 
as  im]>erial  preference  and  imperial  deicn%c  are 
likely  to  lead  to  a  greater  degree  of  imperial 
cohesion.  Then  there  i>  the  opi»o!»ition  to  any 
thought  of  imperial  dissnlntion  which  would 
arise  from  the  vast  bo<lv  of  civil  servants  who 
are  engaged  in  colonial  service  at  home  and 
abroad  and  derive  their  income  from  this  activ- 

ity, and  from  the  still  m«>re  jh'Wa  nul  group  of 
large  in\e>tors  in  colonial  securiiiis  and  re- 
sonrces  who  would  reijartl  llieir  in\estments  as 

likely  to  Ite  jeop;»rdi/ed  bj*  a  lo»  of  imperial 
control  of  the  territory.  Nor  are  th<.re*Iacking 
political  rea.sons  why  the  empire  should  persist 
Japan  seems  destined  to  rival  Grvat  Britain  as 
a  colonial  power  of  the  future  and  thi:>  will 
create  the  necessity  of  a  strong  British  policy  in 

the  Pacific  area  and  the  I'ar  ICa^t  generally. A  still  mor(;  ambitious  plan  than  a  retention 

and  .strengthening  of  the  I'ritish  Empire  i'*  the 
program  of  a  coUNideraMe  group  of  .\jnericans 
and  FngliNhmin,  namely,  the  unun  or  tirra 

political  alliance  of  the  "F.nKh^h-stHraking 
peoples*  Thi>  prv)ject  was  foreshadowed  as 

early  as  the  middle  ot'  the  b'^th  century  by 
Thi-mas  Pttwnall.  govermr  t'lrst  of  Ma>sachu- 
setts  and  then  t»f  South  C'arohna,  was  advocated 
by  Jostph  Oiamberlain.  and  its  hi>torical  Itack- 
ground  and  i>ractic.il  advantages  have  lieen  made 
the  subject  i>t  lecent  Mlujlarly  treatises  by  such 
Auk  I  iv  .in  writtrs  aS  Cieorgc  l.ouis  Beer  and 
Sincbiii  Kennetly.  The  it»-o|»erati«in  of  the  two 
countries  ui  the  World  War  ha.s  brought  a 
elviser  teehnu:  of  uni!>,  and  the  pioinisv  of  a 
nioie  sMntiaihitic  stiiiK  ot  the  history  and  in- 
siitmiofi.s  iii  taeh  si.ttr  ii\  the  other.    See  r*KiTisn 

LVIIKI    :       (.KIM        P.KJIMN  I-'oKt.K.N       Po|  tCIES. 
Bkiiish  Tom  .Ml  Ki  I.  r.KiiisM  SiiHTiNi;.  Bkiiish 

N  v\^ 
7.  M.Jtfti  hnf't'ruilistn  jmJ  tht'  /('.»»/</  War 

\*.     1-    diltiiul!    at    i)rfs<nt    to    an.il>/e    >.i:i-- 

facti  rjl\    il'.r  lausrs  .if  iht    late  W'orli!  W  .i:       It 
wonld   SIM  ni.   howiser,   that    the  c.iU'»es    t:i.i\    !e 
dividid    ini«i    two    nuin    classes,    thos<     whuh 
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is  probably  the  most  stupciiduiis  example  in 
history  of  a  vast  tcrritorv  and  a  great  popula- 

tion held  together  and  uominatea  by  a  small 
numf>er  of  persons  drawn  from  a  politically 
and  economically  more  advanced  and  highly  or- 

ganized civilization.  From  an  administrative 
standpoint  the  British  Fimpirc  as  now  organ- 

ized falls  into  some  six  different  classes  of  pos- 
sessions, the  self-governing  colonies,  the  crown 

colonies,  the  chartered  companies,  the  protec- 
torates, a  few  residual  possessions,  of  which 

India  is  the  most  iniportant,  which  are  hard  to 

place  within  any  of^  the  preceding  categories, and  the  new  mandatories  handed  over  to  Great 

Britain  by  the  Peace  Conference.  The  self- 
governing  colonies  are  constituted  by  the  Do- 

minion of  Canada,  Newfoundland,  the  Aus- 
tralian Commonwealth,  the  Dominion  of  New 

Zealand  and  the  Union  of  South  Africa,  the 

colonies,  in  other  words,  which  are  chiefly  in- 
habited 'by  British  emigrants.  The  adnfinistra- 

tivc  and  constitutional  history  of  the  self-gov- 
erning colonies,  considered  in  their  relation  to 

the  British  Empire,  centres  about  three  progress- 
ive processes,  the  granting  of  self-govern- 

ment, the  progress  of  local  colonial  federation 
and  the  trend  toward  imperial  federation  and 
tariff  preference.  The  grants  of  self-govern- 

ment came  in  most  cases  in  the  middle  of  the 
19th  century,  as  a  result  of  the  agitation  of 
Wakefield  and  his  adherents.  Canada  received 

self -government  in  1847,  Newfoundland  in 
1855,  Australia  in  1852  and  New  Zealand  in 

IHS3.  The  principle  was  delayed  in  the  Union 
of  South  Africa  until  1909,  for  the  obvious  rea- 

son that  the  constituent  parts  of  that  colony,  on 
account  of  historical  and  other  causes,  were  not 
a<Iapted  for  self-government  before  this  date. 
The  federation  of  the  various  units  in  each 
self -governing  colony  soon  followed.  Canada 
was  united  by  the  British  North  American  Act 
of  18^)7,  Australia  bv  the  Commonwealth  Act  of 
1900,  New  Zealand  by  the  Act  of  1907  and  South 
Africa  by  the  imperial  Icpislation  of  1909. 
Tarallel  with  this  process  has  ̂ one  the  effort 
to  bring  a  closer  union  between  the  mother- 
country  and  the  self-governing  colonies.  led  in 
nK>st  cases  t>y  the  most  ardent  imperialists  in 
the  colonie**  and  at  ht)me.  The  earliest  move  in 
this  direction  was  the  series  of  imperial  con- 

ferences which  began  in  1S87  and  have  met 
periodicallv  for  a  discussion  of  problems  and 
policies  which  were  a  matter  of  common  con- 

cern to  the  empire  and  its  orifani/ation  and  ad- 
ministration. The  first  conference  was  held  in 

London  in  1887,  the  secoixl  in  Ottawa  in  1?W4. 
and  subsequent  one**  in  London  in  18*^7.  1*X)2, 
VK)7  and  1911.  cnlminatnig  in  the  iminrrial  war 

r«inl'erenie  oi  March  1917.  TIk*  conference  of 
VK)7  pn>vide(l  for  sultsetitient  quadrennial  con- 
1 1  rences  an<l  for  the  rcpresentaii<»n  of  the 

I'liiied  KinLrdcni  and  the  colonic*  through 
tluir  re-^jK-ciive  premiers.  The  >\ar  conference 
oi  l*>ir  ri  solved  upon  the  institution  of  an  im- 

perial I  al-init  to  meet  annually  t»r  nTi»re  fre- 

(|ueiuly  It'  iiectS'^iry;  the  callini;  (»t'  a  -pecial 
cctnUreiKc  i»ir  a  leadjnstnu-nt  of  the  cf>nsti- 
tiitit>nal  rilaiiiii's  "t  the  various  part**  o!  the 
enipiri*:  i\u-  n  {»rt>tnlation  ot  India  at  all  fu- 

ture cont\n  uir. ;  ni'tre  >vsii  ntaiii"  and  srientifi- 
tally  dixtribut*  «1  i'in\:-i«iii'.  fur  inifierial  dt-- 

t'ense;  and  ̂ ntli  iiii-'Miai:cment  ot"  iniprria! 
preference  a**  wt-uM  it  ml  t"  stnnnlai<-  ttn^M  rial 

production  and  make  the   empire   independent 
aiid  sclf-sufiicient  in  an  economic  and  commer- 

cial sense.     A  war  cabinet  of   imperial  dinxn- 
^ions  was,  accordingly,  created  and  the  other 
provisions  are  beinj{  worked  out     Parallduig 
the  movement  for  imperial  federation  was  tbc 
accompanying     economic     movement     toward 
greater    imperial    cohesion,    namely,    imperial 
tariff   preference.     The   leader   in    this   mure* 
ment  was  the  colonial  secretary.  Joseph  Cham- 
l)erlain,  who  was  also  an  ardent  federatioouL 
He   proposed   that  Great   Britain   return   to  a 
protective  basis  by  establishing  a  small  protec- 

tive tariff  on  imports  brought  from  other  dis- 
tricts than  the  British  colonies,  with  the  imdcr- 

standing  that  the  colonies  would  reciprocate  bf 
reducing  their  customs  rates  on  British  products 
This  project  was  put  forward  in  a  systemalx 
way  in  1903  and  was  an  important  plank  in  the 
platform  of  the  Conservative-Unionistparnr  ■ 
the  Parliamentary  elections  of  1905.    The  trrc^ 
trade   tradition   m   Britain,   together   with  the 
tendency  of  British  labor  to  favor  the  Libcrab, 
proved,  however,  too  strong  for  Mr.  Chamber- 

lain, and  his  party  and  program  went  down  to 
defeat  in  1905.    The  colonies.  howe\-er.  had  al- 

ready  begun   to  extend   preferential   duties  lo 
British  products  since  Canada  initiated  the  prac- 

tice in  1897.    The  World  War  finally  produced 
the   realization   of   Mr.   Chamberlain's   drcaas 
after  his  death.     Great  Britain  adopted  a  pro- 

tective tariff  during  the  war  and  the  impml 
war  conference  of  1917  declared  strongly  ior 
imperial  preference.    In  the  third  place,  imperial 
defense    has    occupied    the    attention    ot    the 
statesmen  of  modern  British  imperialism,  espe- 

cially since  the  beginning  of  the  20th  century. 
With   respect   to  naval  defense,   some  of  the 
colonies,   such   as   Canada,    South   Africa  and 
New  Zealand,  have  contributed  to  the  strength- 

ening of  the  British  imperial  fleet,  while  Aus- 
tralia has  chosen  to  build  and  maintain  its  cm 

na\->'.    All  of  the  self-governing  colonies  haic 
made  provision  for  militaiy  service  and  haic 
provided  efficient  local  armies.    The  Austrabaa 

licet  and  the  soldiers  of  all  the  self-gD\-eramr 
colonies  participated  in   force  and  with  pat 
distinction   in   the   late   World    War.   and  tfai 
war  conference  of  1917  came  out  for  the  ncccs* 
sity  of  a  more  scientific  determination  and  pro* 
vision  of  imperial  defense.     The  World  War 
has  had  most  significant  but  what  are  as  vet  in- 

calculable effects  upon  the  United  Kingd 
its   relations  with   the  self-governing  Omu- 
The   immediate  and  extensive   rallying  of 
colonics  to  the  support  of  the  mother^ 
iinlicated   the   strength   of   the   bond  oi 

ment  uniting  the  mother-country  and  the 
governing  colonies.     At  the  same  time,  di 
the  war  the  exploits  of  soldiers  from  the  w- 
tius  colonies  tended  to  inflate  the  pride  of  ikc 
colony  from  which  they  came  and  to  react  c«tf 
more  in  the  direction  of  nationalism  than  ii 
that  of  imperial  solidarity.     In  the  P«Ke  Cor 
fercnce.  also,  it  was  apparent  that 
>entativcs  of   the  colonies  would  noi 
any  diplomatic  action  by  the  Lhiited  n 
which  impaired  or  threatened  any  nf 
local  or  national  interests.     Fspcci.         mm* 
true  of  Australia.     While  it  is  diffKuil  to  iu«* 
I  a-t  just  wb.it  the  outcome  will  be  in  the  W 
:i<lj  list  ment    !>etwern    colonial    nationalism  tf" 

imperial  sentiment,  it  would  appear  safe  top'*' 
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diet  that  the  self-governing  colonies  will  never 
again  be  subordinated  to  any  important  con- 

trol through  Downing  Street  At  present, 
while  Great  Britain  has  a  formal  control  over 
those  colonies  through  the  royal  governor,  the 
veto  over  colonial  legislation,  the  control  of 
colonial  foreign  relations  and  the  right  of  ap- 

peal over  colonial  courts  to  the  Privy  Council 
of  the  United  Kingdom,  it  is  safe  to  hold  that, 
except  in  the  case  of  a  lesser  colony  like  New- 

foundland, Great  Britain  will  never  attempt  to 
dominate  colonial  policy  or  coerce  a  colony, 
except  in  those  matters  of  foreign  relations 
ivhich  might,  through  colonial  pugnacity,  in- 

volve the  whole  empire  in  a  costly  war. 
(see  extensive  articles  on  each  of  the 

self-governing  colonies). 
Next  in  order  of  importance  are  the  crown 

colonies.  These  represent  the  holdover  into  the 

present  era  of  what  was  a  typical  colonial  pol- 
icy in  the  orig^inal  period  of  colonial  adminis- 

tration. One  important  difference,  however,  ex- 
ists, namely,  that  the  modern  crown  colonies 

have  tended  to  lose  their  elective  legislatures. 
Of  the  older  variety  possessing  an  elective  leg- 

islative body  only  the  Bermudas,  Bahamas  and 
Barbados  remain.  Next  come  the  Leeward 
Islands,  British  Guiana,  Malta,  Mauritius  and 
the  Fiji  Islands,  where  the  elective  members  of 
the  colonial  legislature  are  less  in  number  than 
those  appointed  by  the  mother-country.  The 
most  numerous  of  all  the  grades  of  crown 
colonies  is  the  third,  in  which  all  the  members 
of  the  legislative  body  are  appointed  by  the 
mother-country.  Such  are  most  of  the  British 
West  Indies,  Ceylon,  the  colonics  in  tropical 
Africa  and  the  majority  of  those  in  Oceania. 
Finally,  there  are  small  and  lightly  populated 
military  posts  and  naval  bases,  such  as  Gibraltar 
and  Saint  Helena,  which  possess  no  legislature 
at  all.  Like  the  crown  colonies,  colonial  govern- 

ment through  chartered  companies  is  a  heritage 
of  the  old  colonial  movement.  In  the  present 
empire,  however,  there  are  only  two  such  col- 

onics, Rhodesia  in  southern  Africa  and  northern 
Borneo.  The  protectorates  in  the  British  Em- 

pire exist  primarily  where  a  penetration  of  new 
territory  is  in  process  and  is  preparatory  to  a 
more  firm  foothold,  where  the  native  customs 
and  political  organization  are  of  a  sort  that  is 
best  left  without  interference,  or  where  among 
a  more  highly  deyeldped  people  there  exists  a 
strong  nationalistic  sentiment  which  will  not 
permit  a  thorough-going  form  of  administrative 
union  with  the  mother-coimtry.  Examples  are 
the  Malay  Peninsula,  Zanzibar,  Bechuanaland 
and  Egypt.  Persia  seems  in  process  of  de- 

velopment into  a  protectorate.  The  ̂ 'Empire 
of  India^  is  difficult  to  classify  from  an  ad- 

ministrative standpoint.  It  began  as  a  govern- 
ment by  a  chartered  company,  was  transformed 

into  a  crown  colony  following  1857  and  now 
seems  well  on  the  road  toward  a  self-governing 
colony.  A^n,  not  only  historical,  but  also 
ethno^phic  and  cultural  factors  complicate  the 
situation  in  India,  for  certain  highly  civilized 
parts  are  administered  practically  as  a  self- 
goverhin^  colony  and  more  backward  portions 
as  differing  types  of  crown  colonies.  Finally, 
there  are  the  few  mandatories  which  have  been 
given  to  Great  Britain  as  a  result  of  the  con- 

quest of  the  German  colonial  possessions  during 
the  World  War.    They  are  alciii  to  a  protecto- 

rate administered  under  an  alleged  international 
supervision.  Some  are  controlled  directly  by 
Great  Britain,  as  in  the  case  of  German  East 
Africa,  while  others,  such  as  German  South- 

west Africa  or  the  German  islands  in  the 
Pacific  south  of  the  equator,  are  directlv  super- 

vised by  a  self-governing  colony.  Perhaps  the 
most  novel  and  interesting  thing  about  this  new 
type  of  administration  is  that  the  Union  of 
South  Africa,  Australia  and  New  Zealand  have 
themselves  begun  to  enter  upon  an  imperialistic 
expansion  of  their  own. 

Of  the  future  of  the  British  Empire  it  is 
difficult  to  speak  with  certainty.  There  is  no 
doubt  that  Great  Britain  has  reached  a  more 

complete  relative  supremacy  as  a  power  in  im- 
perial and  colonial  politics  than  has  been  the 

case  since  the  collapse  of  France  in  1763.  Both 
of  her  most  dangerous  rivals,  Germany  and 
Russia,  are  now  helpless,  one  conquered  and  the 
other  in  a  state  of  disintegration.  Her  naval 
domination  is  complete  and  her  merchant 
marine  is  still  far  in  the  lead  among  all  powers, 
in  spite  of  losses  during  the  war.  All  of  these 
circumstances  would  seem  to  make  it  apparent 
that  Great  Britain  might  not  need  to  retain  any 
dominating    political    grip    upon    her    imperial 
Possessions  in  order  to  enjoy  all  the  commercial 
enefits  which  have  come  to  her  as  a  great 

colonial  power.  On  the  other  hand,  such  policies 
as  imperial  preference  and  imperial  defense  are 
likely  to  lead  to  a  greater  degree  of  imperial 
cohesion.  Then  there  is  the  opposition  to  any 
thought  of  imperial  dissolution  which  would 
arise  from  the  vast  body  of  civil  servants  who 
are  engaged  in  colonial  service  at  home  and 
abroad  and  derive  their  income  from  this  activ- 

ity, and  from  the  still  more*  powerful  group  of large  investors  in  colonial  securities  and  re- 
sources who  would  regard  their  investments  as 

likely  to  be  jeopardized  by  a  loss  of  imperial 

control  of  the  territory.  Nor  are  there  •lacking 
political  reasons  why  the  empire  should  persist 
Japan  seems  destined  to  rival  Grgat  Britain  as 
a  colonial  power  of  the  future  and  this  will 
create  the  necessity  of  a  strong  British  policy  in 
the  Pacific  area  and  the  Far  East  generally. 
A  still  more;  ambitious  plan  than  a  retention 
and  strengthening  of  tlic  British  Empire  is  the 
program  of  a  considerable  group  of  Americans 
and  Englishmen,  namely,  the  union  or  firm 
political  alliance  of  the  "English-speaking 
peoples.'^  This  project  was  foreshadowed  as 
early  as  the  middle  of  the  18th  century  by 
Thomas  Pownall,  governor  first  of  Massachu- 

setts and  then  of  South  Carolina,  was  advocated 
by  Joseph  Chamberlain,  and  its  historical  back- 

ground and  practical  advantages  have  been  made 
the  subject  of  recent  scholarly  treatises  by  such 
American  writers  as  George  Louis  Beer  and 
Sinclair  Kennedy.  The  co-operation  of  the  two 
countries  in  the  World  War  has  brought  a 
closer  feeling  of  unity,  and  the  promise  of  a 
more  sympathetic  study  of  the  history  and  in- 

stitutions of  each  state  by  the  other.  See  British 
Empirk;  Great  Britain  —  Foreign  Policies, 
British  Commerce,  British  Shipping,  British Navy. 

7.  Modern  Imperialism  and  the  World  War. 
—  It  is  difficult  at  present  to  analyze  satis- 

factorily the  causes  of  the  late  World  War.  It 
would  seem,  however,  that  the  causes  may  be 
divided    into    two    main    classes,    those    which 
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arose   out   of    Kiiro|)cnn   conditions   and    those 
which  developed  primarily  as  a  result  of  ex- 

pansion overseas,  however  much  the  latter  may 

in  their  inception  have  l)ecn  produced  by  Euro- 
pean forces.    The  former  may  again  be  classified 

as  social  and  economic,  and  political  and  diplo- 
matic     Among    the    European    economic    and 

social  causes  might  be  listed  trade  rivalry,  and, 

in  the  case  of  Germany  in  particular,  the  "dan- 
gerous^ development  of  the  Social  Democratic 

party,  the  progress  of  which  it  was  hoped  the 
war  would  check.    The  most  important  of  the 
political  and  diplomatic  causes  in  European  con- 

ditions  was    the   hatred   between    France   and 

Germany  which  was  created  in  the  Napoleonic 
period,  mtcnsified  by  the  Franco-Prussian  War 
of  1870  and  kept  alive  as  the  dominating^  thread 
in  European  diplomacy  by  the  wiles  of  Bismarck 
and  Delcassc.    All  combined  to  create  the  war 
psychological  state  which  was  the  dominating 
factor  among  the  immediate  causes  of  the  con- 

flict.    It  has  been  shown  above  that  the  forces 
leading  to  expansion  overseas  were  of  the  most 
diverse  sort,  political,  social,  economic,  religious 
and  psychological,  and  it  will  not  be  necessary 
to  analyze  them  again  at  this  point.    The  rela- 

tion of  the  expansionist  movement  to  the  state 
of  mind  wliich  brought  on  the  war  will  be  ap- 

parent   from    a    bare    summar>'    of    the    inter- 
national   friction    which    it    created.      England 

and  Germany  clashed  in  Africa  over  W'alfisch 
hny  and  over  the  Cierman  attitude  toward  the 
British  policy  in   dealing  with   the   Boers;   in 
Oceania    concerning    the    Samoan    and    other 
islands ;  and  in  Asia  Minor  over  the  attempt  of 
Germany  to  secure  a  port  and  naval  base  on 
the  Persian  Gulf.    England  and  Russia  were  led 
by   jealousy  over  territory  in   the    Xear   Elast 
into  a  bloody  war  in  the  middle  of  the  century 
and  nearly  to  another  in  1878;  and  mutual  ag- 
^ressicii  in  Afghanistan  and  l^ersia  ended  with- 

out war  only  through  a  parceling  out  of  the  ter- 
ritory between  them.    England  and  France,  after 

earlier  friction  over  Xorthern  Egypt,  came  near 
to  war  over  the  Fashoda  incident  in  18f)8,  and 

hostility  was  here  averted  scilely  by  a  redistribu- 
tion   of    colonial    possessions    and    ambitions. 

Ciermany  and    France  threatened  'the  peace  of 
Europe   thrrc   times   over   Morocco  before   the 
matter  was  even  temi)orarily  adjusted.     The 
rivalry  of  (jcrmany  and  Russia  in  .\sia  Minor 

>\as   not    wholly   sv tiled   by   the   "Willy-Xicky* 
rorrrspondence  or  the  convention  of   1911,  and 
the    ronllirt    l»eiwein    \hv    Mittel-Europa    and 
l*an-Slavic  plan>.  and  tlu-  mutual   rivalry  over 
Turki-y  createtl  the  diplomatic  crisis  which  pre- 

cipitated   iho    war.      Germany    and    the    I'nitcd States  dashed  over  the  Samoan  Islands  and  in 

rrgard  t<»  the  .\merican  conquest  oi  the  Philip- 
pines      Italy    l»roke    her    long    friendship    with 

Kraiire    rpvi-r    the    lalter's   annexation   of   Tunis 
and   niaile   war   on    Turkey    to   secure   Tripoli- 
tan  ia  after  living  >harply  held  up  in  .\byssinia. 

Ru^*>ia  .md  japan    i(»nt;lit  over  ea».tern  Siberia 
and    Maiirhuria.      Finally,    the    **gl«)ry**    of    the 
war   with    Spain   scrvrd   the   better   to   prepare 
the  ruited  Stutes  in  enter  ujHm  the  World  War. 

It  niikiht  have  bn-n  supposed  that  the  states 
(►f  the  woric!  vsonld  bav«  pmtitrd  to  some  degree 
by   the   lessoiK  of   the   past   AD  years  as   to   the 
dangers    of    a^ji^ »«■*"» vr    ir,ltf>''liiik\   and    while 
ill  the  midst  ot   tlu    v:MMt   ronilirt    would  have 

hesitated    to    lay    \A:iu^    fi<r    a    continuance    of 

the  same  policies  that  bad  done  so  much  to 

bring  on  the  tragedy,  hut  there  are  no  tndka- 
tions  that  they  had  learned  anything  from  the 

histor>'  of  the  world  since  1870.  Gcnnany 
planned,  if  victorious,  to  seize  most  of  Africa 
and  western  Asia  and  to  extend  her  possessioiis 
in  Oceania  and  the  Far  East,  as  well  as  to  ex- 

pand her  spheres  of  interest  in  South  America. 
If  the  Allied  plans  for  annexation  were  some- 

what less  extensive  it  was  only  because  there 
was  less  German  than  Allied  territory'  overscai 
to  be  occupied.  The  Allied  powers  early  fil- 

tered into  secret  and  nefarious  agreements  as 
to  the  seizure  of  the  German  colonies,  the  ccn- 
quest  of  western  Asia,  the  Japanese  occupatioB 
of  Shantung  and  the  partition  of  Turkey.  Tbc 
United  States  made  no  claim  for  territorial  aa- 

nexation,  but  proceeded  to  appropriate  nearly  i 
billion  dollars  worth  of  German  property-  is 
this  countr>',  an  accession  of  much  greater  im- 

mediate value  than  the  whole  German  colonial 

empire.  The  extra-European  phases  of  the 
war  were  colored  and  determined  wholly  by  at- 

tempts to  execute  these  plans  for  annexatka 
Germany  tried  to  stir  up  rebellion  in  the  Brit- 

ish colonies  and  ordered  the  Turk«  to  ioTade 

Eg>T)t.  The  Western  powers  invaded  Tur- 
key and  sent  an  expedition  into  Mesopotamia. 

Japan  seized  the  German  possessions  north  of 
the  equator  in  the  Far  East,  while  .Australia 
and  New  Zealand  took  those  below  the  line. 
In  no  case  did  the  Peace  Conference  *enoiuly 
interfere  with  the  execution  of  the  secret  agrfc- 
ments  made  by  the  Allied  powers  as  to  the  dis- 

position of  the  spoil.  The  one  progressive  pol- 
icy which  has  emerged  from  the  war  in  resard 

to  imperialism  is  the  so-called  mandatory  prin- 
ciple for  an  international  control  of  the  colonial 

possessions  taken  from  Germany.  This  is  riD- 
Ix.died  in  Article  XXII  of  the  Co\'enant  of  thr 
League  of  Nations  and  pro\4des  for  the  admin- 

istration of  the  former. German  colonies  by  tbc 
various  Allied  powers  subject  to  the  supervisioo 

of  the  council  of  the  lea^e  and  a  special  coo- 
mission  created  to  examine  the  annual  report! 
upon  administration  which  are  to  be  submitted 

bv  the  states  possessing  the  mandator>'  povtr. 
Theoretically  this  marks  a  ver>*  important  ad- 

vance in  the  way  of  international  supenniion 
of  overseas  administration,  but  it  would  be  easy 

to  be  over  sanguine  as  to  ̂ e  probable  bencAciL* 
results  of  this  departure.  The  mandates  will  all 
be  in  the  hands  of  the  Allied  states,  and  it  n 
not  probable  that  there  will  be  any  alennesj  and 
enthusiasm  in  mutual  criticism  of  the  admini*- 
t ration.  States  that  could  acquiesce  in  tlie  an- 

nexation of  the  German  colonics  and  the  d^ 

spoiling  of  China  cannot  be  relied  upon  to  havt 
extremely  tender  consciences  in  the  intemaiiotti 

relations' of  the  future.  Finally,  the  succtsi  of the  wholr  scheme  rests  upon  the  adoption  and 
snrccssfnl  working  of  the  League  of  Natiottk 
stmiethini:  which  at  present  is  far  from  a*' 
Mired.  Sre  X.\tion*al  Ideals  and  the  Wu: 
and     \V  \R.     KfW)PKAN     articles:       ninn«*t* 
\Fr;ol!MTONS     Dl'RINr.    THE    WaI,    ThE    PEACI 
roM-KKKMK.    TlIK    PeACE    TiEATIES.    NeITIAII 
»\i»    I  HI     War.   The   Wai    and   the  SvaU 
N-MIMNS. 

S  Tlw  (icncral  Significance  of  Modem  /•" 
/'.•riif/i'viM  The  brfKider  significance  of  modrif 
imperialism,  as  Professor  Shepherd  has  ̂ iV* 
jested,  may  licst  be  comprehended  by  Ticwiif 
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/o  different  aspects,  namely  the  process 
»nding  European  civilization  to  lands 
s  and  the  reaction  of  this  expansion 
uropean  culture  itself.  There  can  be  no 
1  that  much  the  most  important  phase  of 
ension  of  European  culture  since  1870 
;n  the  carrying  of  the  material  culture, 
ly  the  machine  technology  of  Europe, 
lout  the  world.  In  some  cases  it  has  not 
idely  adopted  by  the  native  populations, 
ly  in  the  case  of  primitive  tribes,  but 
I  such  areas  it  has  been  transplanted 
the  white  settlers  and  has  been  the  means 

ining  that  supremacy  of  the  white  over 
ive  black  which  has  everywhere  accom- 
the  coming  of  modem  imperialism.  The 
onspicuous  effects  of  the  extension  of 
chine  technology  have  been  evident  in 
e  of  such  older  civilizations  as  those  of 
China  and  India,  where  even  a  partial 
ction  of  the  more  advanced  industrial 
s  has  wrought  a  complete  transforma- 
the  external  aspects  of  their  civilization. 

",  if  it  be  true  that  economic  processes 
timately  to  shape  the  other  phases  of 
:ion,  then  this  economic  transformation 
ing  a  general  cultural  revolution.  The 
ial  changes  in  Asia  which  are  now  taking 
ill  afford  the  most  extensive  social  lab- 
which  could  be  imagined  in  which  to 

:  validity  of  the  Marxian  theory  of  cul- 
evelopmcnt  Certainly  the  political  and 
3nal  changes  which  have  already  been  ob- 
e  in  Japan  and  China  would  indicate  the 
of  a  general  cultural  readjustment, 

with  the  machine  technology  has  gone 
ious  phases  of  modern  applied  science, 
y  that  which  is  directly  related  to  indus- 
t  also  the  sanitary  and  medical  sciences 
lave  done  so  much  to  save  lives  and  re- 
iffering.  One  of  the  earliest  and  always 
St  energetic  and  all-pervading  channels 
transmission  of  certain  phases  of  Euro- 

'vilization  has  been  the  activity  of  the aries.     The   importance   of   their   work 
differently  estimated  according  to  the 

ical  outlook  of  the  historian.  If  he  re- 
belief  in  orthodoxy  he  must  regard  the 
ion  of  millions  of  Africans  and  Orien- 
i  the  salvation  of  their  souls  from  etcr- 
ment  as  far  and  away  the  outstanding 
ment  of  overseas  expansion.  If,  on  the 
and,  he  rejects  the  Christian  dogmas  he 
lew  the  missionary  enterprise  as  an  au- 
and  arrogant  meddling  with  the  local 
and  institutions  of  other  peoples.  But 
hodox  and  the  sceptic  alike  must  pay 
to  the  non-religious  phases  of  mission- 
Ivity,  such  as  the  introduction  of  better 
,  sanitary  and  industrial  practices,  and 
:hing  of  the  elementary  facts  of  West- 
)wledge.  In  the  political  realm  the  ex- 
of  European  institutions  has  been  of  a 
character.  In  the  government  of  back- 
eoples  there  has  been  little  real  political 
)n  or  liberalism,  except  perhaps  in  such 
IS  the  government  of  the  Philippine 

In  most  instances  it  has  meant  a  su- 
)sition  of  an  autocratic  white  bureau- 

•hich  has  been  quite  as  oppressive,  even 
;  efficient  than  the  native  governments, 
other  hand,  there  can  be  no  doubt  that 
tation  of  Western  political  theories  and 
ions  by  such  states  as  China  and  Japan 

will  be  conducive  to  a  greater  degree  of  liberty 
and  political  efficiency  than  would  ever  have 
been  possible  under  the  old  regime.  In  the  mat- 

ter of  the  extension  of  social  customs  so  little 
has  been  accomplished  that  it  would  be  difficult 
to  generalize.  In  most  cases  the  European  gov- 

ernments have  found  it  best  to  interfere  as  lit- 
tle as  possible  with  native  social  customs,  ex- 

cept in  the  case  of  what  is  obviously  both  cruel 
and  useless.  The  abolition  of  infanticide,  the 
suttee  and  some  of  the  more  painful  and  repul- 

sive religious  rites  of  the  natives  are  definite 
examples  of  progress  due  to  the  contact  with 
European  customs.  Much  has  been  done  by 
missionaries  in  the  attempt  to  improve  the  sex 
mores  of  the  natives  ana  the  Orientals,  but  as 
to  how  much  positive  progress  is  involved  in 
the  introduction  of  the  Patristic  ^impurity 
complex*  among  overseas  populations  is  a  ques- 

tion upon  which  students  of  comparative  ethics 
and  modern  medical  psychology  have  differed 

with  the  missionaries.  Lest  one  might" be  in- clined to  regard  the  European  expansion  as  a 
wholly  beneficent  process  it  is  necessary  to  call 
attention  to  certain  detrimental  effects  of  the 
contact  of  European  peoples  with  those  over- 

seas. In  economic  matters  Western  industry 
and  commerce,  when  introduced,  mean  the  de- 

velopment of  modern  capitalism  with  all  of  the 
misery  which  it  has  entailed  in  Western  states. 
Further,  there  has  been  a  general  tendency  to 
exploit  native  labor,  not  only  in  factories  and 
mines,  but  also  on  rubber  plantations  and  in  ag- 
riciiltural  activity,  and  to  oust  the  natives  from 
their  lands  when  these  possess  valuable  mineral 
deposits  or  other  important  products  of  com- 

mercial significance.  Then,  over  against  the 
saving  of  native  lives  by  the  introduction  of 
modem  medical  and  sanitary  science,  must  be 
set  the  introduction  or  development  of  the  use 
of  alcoholic  liquors  and  opium  products  which 
has  brought  about  not  only  a  great  loss  of  life 
among  natives,  but  also  unspeakable  misery  and 
serious  physical  deterioration.  In  the  field  of 
religious  endeavor  one  should  not  forget  the 
frequent  persecution  of  those  natives  who  per- 

severe in  their  older  beliefs,  the  protection  by 
missionaries  of  criminals  guilty  of  atrocious 
crimes,  as  was  the  case  in  China  previous  to  the 
Boxer  rebellion,  and  the  frequent  oppressive 
economic  exploitation  of  natives,  as  was  well 
exemplified  in  the  conduct  of  agrarian  opera- 

tions by  the  Spanish  friars  of  the  Philippines. 
The  undoubtedly  superior  efficiency  of  Euro- 

pean political  control  over  colonies  and  the 
greater  liberalism  -brought  in  through  the  Orien- 

tal limitation  of  Western  constitutions  have  been 
paralleled  by  extreme  autocracy  and  cruelty  in 
colonial  administration,  especially  in  dealing 
with  native  revolts  or  crimes.  Cases  in  point 
are  the  administration  of  Leopold  in  Belgian 
Kongo,  the  German  suppression  of  the  Herero 
revolt  in  southwest  Africa  and  the  general  ad- 

ministration of  Karl  Peters  in  German  East 
Africa,  the  attempted  extermination  of  the  na- 

tives by  the  English  settlers  in  Australia  and 
New  Zealand  and  the  conduct  of  the  American 
military  forces  in  coercing  some  of  the  more 
warlike  tribes  in  the  Philippines.  Nor  has  the 
social  side  of  the  contact  between  Europeans 
and  natives  been  without  unfortunate  results. 

European  vices  have  been  introduced  for  na- 
tive imitation,  especially  the  use  of  alcoholics, 

a'd,  at  the  same  time  that  missionaries  were 
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trying  to  inculcate  the  sexual  mores  of  West- 

cm  mono^^am:^-.  the  white  traders  and  others were  systematically  debauching  the  morals  of 
the  native  women.  While  one^  cannot  question 
the  fact  that  the  expansion  of  European  civiliza- 

tion has  brought  a  vast  amount  of  material 
progress  to  the  world  at  large,  it  seems  equally 
true  that  the  natives  have  lost  more  than  they 
have  gained  by  the  process.  If  this  be  true,  then 
the  progress  of  modern  imperialism  can  only  be 
jusufied  as  Mr.  Roosevelt  upheld  the  conqiicst 
and  expropriation  of  the  American  Indian, 
namely,  on  the  ground  that  the  lower  civiliza- 

tion must  give  way  before  the  advance  of  the 
higher. 

It  has  generally'  l>een  held  that  all  the  out- 
standing results  of  overseas  expansion  have 

been  limited  to  the  extension  of  Western  cul- 
ture to  the  peoples  overseas,  but  there  have 

been  equally  notable  reactions  produced  upon 
Kuropean  culture  and  institutions  bv  this  proc- 

ess of  expansion.  In  the  matter  of  the  economic 
reaction  of  expansion  upon  Europe  one  of  the 
most  significant  results  has  been  the  introduc- 

tion of  new  commodities,  extremely  important 
articles  of  industry  like  rubber,  petroleum  and 
nitrate  of  soda;  food  products  and  l>everages, 
such  as  tropical  fruits,  rice,  cocoa  and  tea;  and 
articles  of  ornament,  as  in  the  case  of  Chinese 
and  Japanese  ware  and  Indian  ornamentation. 
The  disco ver>-  of  these  new  commodities  and 
the  stimulation  of  diversifud  industry  overseas 

has  promoted  the  development  of  a  greatly  cx- 
tende<l  international  division  of  labor.  Com- 

mercial mechanisms  and  financial  institutions 

have  1>een  greatly  altered  as  a  result  of  the  dis- 
coveries and  the  increased  trade  which  accom- 

panied the  more  recent  phases  of  imperialism. 
While  one  should  not  neglect  the  significant  be- 

ginnings of  credit  institutions  and  other  de- 
vices to  aid  commerce  in  the  old  colonial  move- 

ment, the  mechanism  of  commerce  in  1800  was 
extremely  crude  as  compared  with  that  which 
has  developed  in  the  last  50  years  to  expedite 
world  trade.  Again,  the  volume  of  money  in 
circulation  has  been  greatly  increased,  not  only 
|iy  the  growth  of  business,  but  also  by  the  dis- 

coveries of  the  precious  metals  in  Australia, 
South  Africa  and  other  over^icas  territories. 
Finally,  the-  growth  of  the  world  trade  has 
stimulatecl  the  increase  of  capitalism  qiiitc  as 
much  a>  ̂ hi^  has  l)een  promoted  by  it.  The  po- 

litical reaction  of  imperiali^m  upon  Western 
Miciety  has  l>een  a1mo>t  whollv  unfortunate. 
The  autocratic  government  of  natives  has 
tin<led  to  react  to  the  weakening  of  democratic 
institutions  at  home.  Then,  the  burden  of  im- 
[Hrrial  admini>tratinn  has  proved  to  be  a  severe 
drain  upon  national  re^^ources  and  has  lessened 
the  fun<!s  availa1>le  for  advanced  social  legisla- 

tion. To  this  must  be  added  the  important  pari 
v.bicb  modrni  iniperiahsm  has  played  in  the  re- 
tent  development  of  armaments  on  Ijoth  sea 
;ii.il  land  and  in  producinv:  the  most  expensive 
and  deadly  trak^edy  of  history  in  the  lale 
V.  nrlil  War.  The  unly  valua1»le  contribution  of 
iiiipt  riali>ni  in  ii^  ixilitica!  reactinn  upon  Ku- 
ropc  has  Ut-Ti  tlir  traininv:  it  has  afforded  in 
colonial  .i'!niii.:'^!ra:iiMi.  In  addition  to  the 
earliir  puI-  ii>  ■  i  ̂ ^;^jel■lil»n  and  partial  auton- 

omy, wliith  Win  !_\;iial  of  the  rnli-nial  .iclniin- 
i^tratii'ii  ii:  tIj-  •  1«1  iltnial  movi-nn  iit.  tbtre 
have  been  tlirvi  "tber  p'-liiii-*  i'i.iniri1>utt-d  in 
the  more  reient  era.  lonipk-te  autniiomy.  as  in 

the  case  of  the  British  sclf-guvcming  colonirt; 
assimilation,  or  adaptation  to  Western  cuhurc, 
practised,  for  example,  by  France  in  northern 
Africa;  and  association,  in   which  native  cuy- 
toms  are  respected  and  the  native  culture  aJ> 
lowed  to  develop  along  natural  lines,  though  af- 

fected  by   the   mtroduction   of    new    industria! 
methods  and  subject  to  a  general  overhigh:  c! 
Furopeans.  cases  in  point   iK-ing   India,   Eg>7t 
and  Zanzibar.     In  the  field  of  natural  scirncc 

(A'erscas   expansion   has    l>een    most    poicn:  ir. 
leading  to  revolutionary  progress.     It   \&  con- 
^entional]y    supposed    that    scientific    advance* 
have  come  almost  entirely  from  isolated  »<rk 
in  European  and  American  laf>ora lories,  bu:  it 
would   be  easy  to  demonstrate   that   much  o: 
modern  scientific  progress  has  come   from  re- 

search in  the  realm  of  the  greater  laboratory  • : 
the   scientific   data  of  nature   which   has  i<cn 

opened  to  many  by  explorations  oversea <^    In 
the  field  of  geography  there  have  been  contrih-u- 
ted,  not  only  the  great  mass  of  new  data  and  the 
perfection  of  cartography,  but  also  the  dcvrk>p- 
ment   of   physical   geography   in   all    its   pba^e) 
since  Alextincler  von  HumtioKIt.  and  the  anab- 
sis  of  the  influence  of  the  various  physical  en- 

vironments of  the  earth  upon  man  and  u<i^ 
institutions  in  the  writings  of  Rittcr.  PescbcL 
Rat7cl  and  Rectus.     Astronomy  has  betn  per- 

fected through  the  possrbi!it>-  of  a  wider  and 
more  accurate  obser^'ation  of  the  heavens  after 
modern  explorations  had  Inrgnn.    In  bioIoK>'  anJ 
7oolog>',  not  only  has  a  vast  amount  of  ncm 
data    been   brought    together   which    has   o\-er' 
thrown  much  of  the  systems  of  classification  uf 
Linnaeus,  Buff  on  and  Cuvier.  but  also  the  o^*- 
servation  of  the  diverse  species  uf  plants  and 
.animals  throU{[:hout  different  parts  tii  the  wttrld 
enabled  Darwni,  Huxley  and  Wallace  to  f'.'rmu- 
late  the  greatest  discovery-  of  the  lOth  cmturj 
in  biological  science,  namelv,  the  law  of  evolu- 

tion.   Hoth  chemistry  and  the  "materia  medica' 
have    been    infinitely    enriched    by    discoveries 
made  dtiring  overseas  expansi<in.     Not  less  sig- 

nificant has  1>een  the  reaction  of  overseas  cfiv- 
cC'Veries  on  .social   science.     Without   the  dau 
supplied  by  the  observation  of  a  great  numhcf 
of  different   cultures   and  peoples    there  could 
have   been    no   sucJi    sciences   as   anthropolop. 
ethnology,    comparative   philo1og>'.    comparative 
religion,  comparative  jurisprudence,  dcscriptiie 
sociology,    evolutionary    pcjlitics    and    htstonol 
economics.     Xor   has    the    overseas    cxpanuoB 
been   withcmt   its  significance   in  pr(»viding  tbc 
knowledge  and   motif  for   important   cnntribo- 
lions   to  philosophy,   literature,    the  drama  aad 
music,  as  will  be  evident  from  noting  the  ii^ 
fluence   of   the    *Shakuntala'    of   Kalidas  npos 
Hrrder.  (ioethe  and  the  Romantic  movcmciit  in 

European  literature,  of  the  '(leeta*  upon  mod- 
ern ICuropean  philosophy,  and  of  the  teachino 

of  Mann  upon  the  doctrines  of  Nietzsche.    I* 
is  these  little-recognized  fmt  all  important  col- 
tural  contributions  which  have  accompanied, (t- 
cent   (overseas   expansion   that    must  \>c  vt  o^ 
a^ain^^t  its  detrimental  effects  when  one  attcofpu 
to  assess  the  total  significance  of  modem  in- 
lierialivni  for  European  civilization.  Whik  tbcft 

iiave  fieen  certain  sporadic  attempts  to  inuH*'' 
<)i:tii'al   s>icial   customs,   it  must  be  admittid 
tba;  ibr  social  reaction  of  expansion  on  Wcstcni 
1 1\  ili/ati«>n    has    been    effective    chidHy    in  tf 
indirect  manner  due  to  the  effects  upon  social 
customs  of  the  broader  cultural  changes  wbiA 
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een  briefly  summarized.  If,  in  conclusion, 
ere  to  raise  the  question  of  the  probable 
of  imperialism  httle  can  be  saicf  further 

lat  it  seems  to  be  a  function  of  capitalism 

'achtpolitik  and  is  not  likely  to  decline  as as  these  forces  and  principles  remain 
ive,  and  their  abatement  does  not  appear 
ent.  It  would  seem,  however,  that,  ex- 
i  the  event  of  another  world  war,  the  im- 
sm  of  the  future  will  have  to  be  carried 
marily  by  economic  rather  than  poUtical 
,  as  most  of  the  formerly  unoccupied 
of  the  earth  have  now  been  appropriated 
;   stronger  powers. 
iliography. —  While  there  are  many  vo- 
»us  special  bibliographies  dealing  with  im- 
sm  and  colonization  in  specific  areas,  such 
;  great  bibliography  of  the  Philippine 
5  prepared  by  Blair  and  Robertson,  tnere 
ip-to-date  and  comprehensive  bibliography 
;  expansion  of  Europe.  The  best  cle- 
rv  guide  is  the  ̂ Syllabus  of  Imperialism 
/orld  Politics >  by  Dr.  Parker  T.  Moon 
,  the  general  order  of  which  has  been 
t  roughly  followed  in  this  article.  It  also 
IS  a  brief,  but  well-chosen  and  classified 
uctory  bibliography.  Probably  the  most 
ctory    bibliography    of    an    introductory 
that  which  follows  chapters  ii,  ix  and  x 

>lume  I  and  Part  V  of  Volume  II  of 

,  C.  J.  H.,  ̂ PoHtical  and  Social  History 
dern  Europe.^  A  more  exhaustive  bibli- 
ly  may  be  obtained  by  consulting  the  bibli- 
lies  following  the  special  articles  on 
ts  relating  to  world  politics  in  this 
iopedia. 
sre  are  a  number  of  fairly  complete  gcn- 
immaries  of  the  whole  movement  of  col- 

on and  imperialism.  While  Prof.  W.  R. 

;rd's  comprehensive  survey  of  the  expan- f  Europe  has  been  limited  thus  far  to 
lished  lectures,  he  has  summarized  the 
::ance  of  this  process  for  world  history  in 
es  of  articles  on  "The  Expansion  of 
z*^  in  the  Political  Science  Quarterly 
.  The  best  introductory  survey  of  the 
»ion  of  Europe  in  English  is  to  be  found 
;  above-mentioned  work  of  Professor 
,  Volume  I,  chaps,  ii,  ix  and  x  and  Vol- 
[,  chaps,  xxvii-xxx.  Another  good  intro- 
n  is  to  be  found  in  Robinson  and  Beard's 
lopment    of    Modem    Europe^     (Vol.    I, 
vi,  vii  and  Vol.  II,  chaps,  xxvii,  xxx). 

ly  Muir's  ̂ Expansion  of  Europe,'  while 
iing  in  title,  is  so  preoccupied  with  British 
sation  as  to  be  scarcely  more  than  a  good 
action  to  the  growth  of  the  British  Em- 
The  standard  manuals  on  the  subject  are 
s,  H.  C,  ̂ History  of  Colonization^; 
,  A.  G.,  ̂ Colonization^ ;  Leroy-Beaulieu, 
a  colonisation  chez  les  peuples  modemes^ 
^immcrmann.  A.,  ̂ Die  europaischen 
ien.^ 
e  background  of  the  old  colonial  move- 
s  best  described  in  Chcj-ncy,  E.  P.,  ̂ The 
ean   Background   of   American   History.^ 
A.  H.  Lybycr's  important  investiga- 

tiodifying  the  older  notions  of  the  relation 
coming  of  the  Turks  to  exploration  and 

sation  arc  summarized  in  the  ̂ Report  of 
merican  Historical  Association^  (Vol.  1, 
7-133,  1914).  The  nature  of  the  ex- 
ions  is  described  in  Jacobs,  J.,   ̂ Story 

of  Gcon'aphical  Discovery^  and  Beazley, 
C.  R^  ̂ The  Dawn  of  Modern  Geography.^ 
The  most  convenient  elementary  presentations 
of  the  old  colonial  movement  are  to  be  found 
in  Hayes,  Volume  I,  chaps,  ii,  ix  and  x;  and 
Muir,  chaps,  i-iv.  More  thorough  treatments 
are  to  be  found  in  Cunningham,  W.,  ̂ Western 
Civilization  in  Its  Economic  Aspects, >  (Book  V, 
chaps.  Jif  iii)  ;  Day,  Clive,  ̂ History  of  Com- 

merce,^ Part  III;  Abbott,  W.  C,  ̂ Expansion 
of  Europe^  (VoL  I,  chaps,  ii,  iii,  ix,  x,  xvi,  and 

Vol.  II,  chap,  xxiv) ;  Lannoy  and  Linden's 
^Histoire  de  Texpansion  coloniale  des  peuples 
europ6ens'  (Vols.  I  and  II)  ;  and  in  the  detailed 
manuals  mentioned  above.  The  standard  treat- 

ment of  mercantilism  is  to  be  found  in  Schmol- 
ler,  G.,  ̂ The  Mercantile  System.^  Its  relation 
to  the  American  colonies  is  summarized  by 
Beer,  G.  L.,  in  ̂ Thc  Commercial  Policy  of 
England  toward  the  American  Colonies.^  The 
backgrotmd  of  the  American  Revolution  is  ad- 
miraibly  set  forth  in  Schlesinger,  A.  M.,  ̂ The 
Colonial  Merchants  and  the  American  Revolu- 

tion^; and  Alvord,  C.  W.,  <The  Mississippi 
Valley  in  British  Politics.^  The  American 
Revolution  is  best  described  in  Van  Tyne, 
C.  H.,  *The  American  Revolution^;  Fisher, 
S.  G.,  < Struggle  for  American  Independence^ : 
and  Channing,  £.,  ̂ History  of  the  United 
States>  (Vol.  III). 

The  reaction  against  the  movement  of  co- 
lonial expansion  and  the  mercantilist  system, 

which  followed  the  American  Revolution  and 
the  work  of  the  classical  economists,  is  well 
analyzed  in  Ogg,  F.  A.,-  ̂ Economic  Develop- 

ment of  Modern  Europe^  (chaps,  xii-xiv) ; 
Muir,  chaps,  v-vi;  Egerton,  H.  E.,  ̂   Short 
History  of  British  Colonial  Policy,^  Book  IV; 
and  Hobson,  J.  A-,  ̂ Richard  Cbbden,  the  Inter- 

national Man.'  The  European  and  American 
backgrotmd  of  the  new  national  imperialism  is 
discussed  in  Ogg,  chaps,  vii,  x,  xi  and  xvi; 
Hayes,  Volume  II,  chaps,  xviii  and  xxvii: 
Bogart,  E.  L.,  < Economic  History  of  the  United 
States  ̂   (chaps,  xi,  xiii,  xxviii  and  xxxii) : 
Farrand,  Max,  *The  Development  of  the  United 
States'  (chaps,  xii,  xiii  and  xvi)  ;  and  Harris, 
N.  D.,  ̂ Intervention  and  Colonization  in  Africa^ 
(chap.  i). 

For  modem  colonization  in  Africa  the  best 
introductk)n  is  Johnston,  H.  H.,  ̂ The  Opening 
Up  of  Africa.'  The  most  authoritative  survey 
is  his  ̂ History  of  the  Colonization  of  Africa 
by  Alien  Races.'  Other  standard  treatments 
of  this  area  are  Keltic.  J.  S.,  ̂ The  Parti- 

tion of  Africa' ;  Harris,  N.  D.,  *  Intervention 
and  Colonization  in  Africa' ;  and  Gibbons, 
H.  A.,  /The  New  Map  of  Africa.'  Harris and  Gibbons  are  particularly  valuable  for 
developments  since  1870.  In  addition  to 
these  and  the  general  manuals  on  imperial- 

ism, there  might  be  mentioned  Rose,  J.  H., 
^Development  of  the  Modern  European  Na- 

tions' (Vol.  II),  for  the  Kongo  Free  State 
and  Egypt;  Morel,  E.  D.,  < Morocco  in  Diplo- 

macy'; Lewin,  P.  E.,  ̂ The  Germans  in 
Africa' ;  Piquet,  V.,  <La  colonisation  frangaise 
dans  TAfriquc  du  nord' ;  Hobson,  J.  A.,  <The 
War  in  South  Africa' ;  and  Macdonald,  A., 
^ Trade,  Politics  and  Christianity.' 

On  modern  imperialism  in  the  whole  con- 
tinent oC  Asia  there  is  a  very  recent  breezy 

survey    from    the    Hber^J    ooint    of    view    in 
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(iibt>rms.  II.  A..  *New  Map  of  Asia.*  The 
HiTlin-Baf^dad  Railway  scluinc  is  analvzed  in 
Schmiit.  B.,  M''njrland  and  Gcrmanv  since  1740* 
(chap,  x)  :  J  a  St  row,  M.,  *Thc  War  and  the 
Baf^dad  Railroad ';  and  Rohrbach,  P.,  *Uic 
Hagdadbahn.^  Anglo-Russian  imperialism  in 
western  Asia  is  dealt  with  in  Skrine,  F.  H., 

^Kxpansion  of  Russia*;  Sykes,  P.  M.,  *A 
Histor>'  of  Persia*:  Rrowne,  E.  G.,  *Thc 
Persian  Revolution  of  1905-1909* ;  and  Schus- 

ter, W.  M.,  ̂ The  Stranplinp  of  Persia.^ 
British  imperialism  in  India  is  well  discussed 
in  Holderness,  T.  W.,  *The  Peoples  and  Prob- 

lems of  India*;  Fuller,  J.  B..  Mhe  Kmpirc  of 
India^ ;  Ilbcrt,  C.,  *The  Government  of  India* ; 
Smith,  y.  A.,  <The  Oxford  History  of  India* ; 
and  Rai,  Lajpat,  ̂ Younj;  India.*  The  his- 

torical back^n'ound  of  recent  world  politics  in 
the  Far  East  is  most  effectively  set  forth  in 

Douglas,  R.  K.,  'Europe  and  the  Far  East, 
1506-1912*;  and  Rcinsch,  P.  S.,  <  World  Poli- 

tics at  the  End  of  the  Nineteenth  Century.* 
The  best  general  treatments  in  English  of 
this  area  in  modern  imiwrrialism  are  Latourette, 
K.  S.,  *Tlie  Development  of  China*  and 
<Thc  Development  of  Japan*;  Clements, 
P.  H.,  *The  Boxer  Rebellion*;  Hornbeck, 
S.  K.,  *  Contemporary  Politics  in  the  Far 
East*;  and  Wheeler,  W.  R-,  *  China  and 
the  World  War.'  Special  works  of  importance 
arc  Tyau,  M.  T.  Z.,  *  Treaty  Obligations  be- 

tween China  and  other  States' ;  Overlach,  F.  W., 
^Foreign  Financial  Control  in  China* ;  and 
Blakeslee.  G.  H.,  *Japan  and  Japanese-Ameri- 

can Relations*  and  'Recent  Developments  in 
China.*  On  the  Philippine  Islands  there  is  the 
remarkably  authoritative  and  comprehensive 
work  of  Worcester,  D.  C,  *The  Philippines, 
Past  and  Present';  Miller  and  Storms,  *  Eco- 

nomic Conditions  in  the  Philippine  Islands*; 
and  Kalaw,  M.,  *The  Case  for  the  Filipinos.* 
On  Oceania  the  three  most  useful  books  arc 

Colquhuun,  A.  R.,  'The  Mastery  of  the  Pacific' ; 
Callahan,  J.  M.,  *  American  Relaticms  in  the 
Pacific  and  the  Far  East*;  and  Fletcher, 
C.  B..  *The  Pnyblem  of  the  Pacific'  Other 
important  works  are  C<idrington,  R.  H., 
*Thf  Melane«<ians* ;  .Alexander,  J.  M.,  'The 
Islands  of  the  Pacific';  and  Bancroft.  H. 
H.,  'The  New  Pacific*  For  Australasia 
the  mo<t  serviceable  books  are  Jenks,  E.. 
'Short  History  of  the  Australasian  Colonies'; 
Scott,  E.,  'Sbt^rt  History  of  Australia*;  Rus- 
den.  G.  W.,  'History  of  New  Zealand*  and 
'History  of  ;\n<itralia* ;  Wise,  B.  R.,  'Making 
of  the  Australian  Common  wealth' ;  Clark, 
V.  S..  ̂ I.abor  M<)vement  in  Australasia';  and 
Reeves.  W.  P..  'Stale  Experiments  in  Austra- 

lia and  New  Zealand.*  A  very  valuable  socio- 
logical stu<ly  has  just  appeared  by  Northcott, 

C  H  ,  '.\usiralian  Social  Development.*  There 
is  an  inip<irtant  descriptive  article  on  Australia 
hy  (iregory.  H.  F..  in  the  .\atiinial  Geographic 
^V/<j;/aji;i(-   (December  1916). 

The  historical  background  of  T-atin  Amer- 
ica in  mo<bTn  imperialism  is  best  presented 

in  Shepherd,  W.  R..  'Latin  .America,*  and  'The 
Hispanic  Nations  of  the  New  World* ;  Bourne, 
E.  G..  'Spain  in  .Ameriea';  Paxson.  F.  L..  'The 
Independeiu  I"  nf  !bi'  I. at  in  .American  Repub- 

lics': Robertym.  W.  S..  'The  Rise  of  the 
SiKinisli  .Anierii.in  Ri-ptiMii"^'  ;  and  Hart.  .A.  B., 
*Thc  Monroe  iHxtriiie.'     The  diplomatic  and 

economic  factors  relating  to  Latin  Amrriea 

are  well  summarized  in  Moore,  J,  B..  'Princi- 
ples of  American  Diplomacy* ;  Fish,  C.  R- 

^American  Diplomacy*;  Latane,  J.  H.,  •Amer- 
ica as  a  World  Power* ;  Foncs,  C.  L.,  *The 

Caril^an  Interests  of  the  United  States* ;  and 
Weyl,  W.,  < American  World  Policies.*  The 
subject  is  surveyed  from  the  Latin- American 
point  of  view  in  Calderon.  F.  G.,  *  Latin  Amer- 

ica*;  and  is  presented  from  both  that  of  I^tin 
America  and  the  United  States  in  Blakeslee. 

G.  H.,  *  Latin  America.*  There  is  an  impon- 
ant  article  on  'The  Psychologj'  of  the  Latin 
American**  in  the  Journal  of  Race  Develop- 

ment (January  1919),  by  W,  K.  Shepherd.  .An 
indispensable  compendium  of  facts  is  pro\'ided 
in  the  *  Encyclopedia  of  Latin  America,*  edited 
by  G.  E.  Rines  et  al. 

A  concise  introduction  to  the  relation  of  the 
British  Empire  to  the  overseas  movement  is 

Muir,  Ramsa>r,  < Expansion  of  Europe*;  a 
more  critical  introductory'  treatment  is  to  be 
found  in  chaps,  ix,  x,  xxviii  and  xxix  of  Ha>Ts. 
The  standard  treatments  are  Woodward,  W.H., 

^ Short  History  of  the  Expansion  of  the  Briti«>h 
Empire*;  and  Egerton.  H.  E^  *A  Shon  His- 

tory of  British  Colonial  Polic>'.*  The  most satisfactory  analysis  of  the  grovemmcnt  of  r^ 
empire  is  to  be  found  in  Lowell,  A.  L.,  *The 
Government  of  Enf^land*  (Vol.  II,  chaps,  liv- 
Iviii).  Jebb,  R.,  *The  Imperial  Conference'  is 
an  important  special  study.  The  most  detailed 
description  of  the  British  Empire  is  Herbert- 
.son  and  Howarth,  *The  Oxford  Survej-  of  the 
British  Empire.*  A  closer  union  of  the  Britidi 
Empire  and  the  United  States  is  proposed  m 
Kennedy,  Sinclair,  *The  Pan-Angles*;  and 
Beer,  (George  Louis,  <The  English  Speaking 
Peoples.*  The  Round  Table  is  a  schohrty 
periodical  dealing  with  British  imperial  rela- 

tions. It  has  published  some  "Studies.*  of 
which  Volume  1  (1912)  is  a  very  important 
analysis  of  the  empire. 

The  time  has  not  yet  come  for  the  appear- 
ance of  complete  and  authoritative  histories  of 

the  World  War.  A  clear  introduction  tn  the 
conflict  and  its  progress  is  provided  in  Hayes, 
C  1.  H.,  <A  Brief  Histor>-  of  the  Great  War*: 
and  Usher,  R.  G.,  ̂ The  Stor>'  of  the  Great 
War.*  A  large  amount  of  useful  informatioQ 
concerning  the  part  of  the  United  States  in  the 
World  War  is  to  be  foimd  in  Mc Master.  J.  B^ 
'The  ITnited  States  in  the  World  War*  The 
narrative  is  much  clearer  in  Bassett.  J.  S.,  •Onr 
War  with  Germany*  An  elaborate  econonic 
and  social  history  of  the  war  is  being  prepared 
1>v  the  Carnegie  Endowment  under  the  color- 
ship  of  James  T.  Shotwcll. 

The  authoritative  discussion  of  the  refaticfl 

of  the  Peace  Conference  to  imperialistic  prob- 
lems has  not  >Tt  been  produced,  thou^  there 

are  pertinent  observations  in  Gibbon?  'New 
Map  of  .Asia,*  and  many  of  the  facts  as  to  its 
v.ork  in  redistriliuttng  territory  can  he  found  is 

the  A*«'tt'  York  Times  Current  History  IfM- 
.:i»:i*.  The  remarkable  4)ook  by  Keynes.  J.  M. 
'The  Econ(»mic  Consequences  of  tibc  Peace* 
scarcely  touches  the  problem  off  imperialiaB. 
The  League  of  Nations  and  impenaKflB  ii 

best  analyzed  in  I>u^:gan,  S.  P^  *T1ie  Lognc 
of  \aitons.  the  Prinnple  and  the  Practice*  tcs- 
pec i ally  chaps,  iii.  viii,  xi,  xii,  xtv  and  zvi) 

Works   calculated    to   provoke    icrioas  i^ 
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flection  on  the  relation  of  overseas  expansion 
to  modern  civilization  are  Hobson,  J.  A.,  ̂ Im- 

perialism^ ;  Angell,  Norman,  ̂ The  Great  Illu- 
sion^;  Reinsch»  P.  S.,  Colonial  Government,  > 

and  *  Colonial  Administration* ;  Macdonald,  A., 
<Trade,  Politics  and  Christianity^ ;  Johnston, 
H.  H.,  <  Common  Sense  in  Foreign  Policy* ; 
Sumner,  W.  G.,  ̂   Earth  Hunger  and  Other 
Essays,*  and  ̂ War  and  Other  Essays* ;  Gid- 
dings,  F.  H.,  < Democracy  and  Empire*  (par- 

ticularly chap,  xvii) ;  Hobhouse,  L.  T.,  ̂ De- 
mocracy and  Reaction* ;  Dennis,  J.  S.,  *  Chris- 

tian Missions  and  Social  Progress* ;  and  Car- 
penter, J.  E.,  ̂ Comparative  Religion.^ 

There  are  periodicals  dealing  especially  with 
imperialistic  problems,  such  as  Asia;  The  Asi- 

atic Review;  the  Far  Eastern  Political  Science 
Review;  The  Near  East;  The  International  Re- 

view; Eastern  Europe;  Millard's  Review  of  the Far  East;  and,  most  useful  of  all,  the  Journal 
of  International  Relations  (formerly  the  Jour- 

nal of  Race  Development).  Information  of 
great  interest  and  value  is  often  presented  in 
the  National  Geographic  Magazine. 

Harry  Elmer  Barnes, 
Professor  of  History,  New  School  for  Social 

Research,  New  York  City. 
WORLD  POWER,  United  States  as  a. 

See  United  States  —  Diplomacy  ;  United 
States  —  Foreign  Policy. 
WORLD  SPEED  RECORDS.  See  Sports. 

WORLD'S  COLUMBIAN  EXPOSI- 
TION, an  international  exposition  held  in 

Chicago,  111.,  in  1893,  to  celebrate  the  400th 
anniversary  of  the  discovery  of  America  by 
Columbus. 

History. —  The  fitness  of  some  special  cele- 
bration of  the  discovery  of  America  had  been 

recognized  and  the  question  agitated  several 
years  before  the  bill  providing  for  a  Columbian 
Exposition  was  introduced  in  Congress  in  1889. 
Several  cities  urged  their  claims  for  the  site  of 
the  exposition;  chief  among  them  were  New 
York,  Chicago,  Washington  and  Saint  Louis; 
Chicago  was  finally  chosen  as  the  site  and  the 
bill  passed  and  approved  25  April  1890.  The 
organization  of  the  fair  was  placed  under  the 
charge  of  an  Illinois  corporation  previously  or- 

ganized, and  the  World's  Columbian  Commis- 
sion, a  national  commission  consisting  of  dele- 
gates appointed  two  from  each  State  and  Terri- 
tory, two  from  the  District  of  Columbia  and 

eight  at  large.  The  work  of  construction  was 
placed  under  the  charge  of  a  Bureau  of  Con- 

struction, of  which  Daniel  H.  Burnham  was 
chief;  work  was  begun  on  the  first  building  in 
July  1891.  On  23  Oct.  1892  the  buildings  were 
formally  dedicated  by  the  Vice-President  of 
the  United  States;  the  dedication  ceremony, 
which  was  attended  by  130,000  people,  was  held 
in  the  Manufactures  and  Liberal  Arts  Building. 
The  exposition  was  formally  opened  1  May 
1893  by  President  Cleveland;  at  the  moment 
when  he  declared  the  fair  open  the  flags  of  the 
various  nations  were  unfurled,  the  electric  foun- 

tains turned  on,  and  the  statue  of  **The  Repub- 
lic" unveiled.  The  attendance  at  the  fair  was 

27,539,041,  of  which  21,479,661  were  paid  ad- 
missions; the  days  showing  the  largest  attend- 

ance were  9  October,  Chicago  Day,  and  4  Julv, 
American  Independence  Day;  the  average  daily 
attendance  was  172,712.  The  exposition  was 
formally  closed  30  October. 

Financial. —  The  bill  providing  for  the  exi)o- 
sition  required  the  city  of  Chicago  to  raise 
$10,000,000  toward  the  expenses ;  later  Congress 
provided  for  the  gift  of  a  special  mintage  of 
$2,500,000  in  souvenir  half-dollars^the  exposi- 

tion authorities  also  issued  $5,000,000  worm  of 
debenture  bonds;  about  $3,000,000  additional 
were  received  from  other  miscellaneous  sources, 
so  that  about  $20,000,000  was  available  before 
the  opening;  the  total  expenditures  for  the  fair 
were  over  $31,000,000,  and  the  profits  about 

$1,850,000.  The  United  States  government  ap- 
propriated $2,250,000  to  its  exhibits,  the  States 

$6,060,350,  the  foreign  governments  $5,830,000, 
and  over  $350,000  was  invested  in  the  Midway 
Plaisanoc. 

Buildings  and  Principal  Exhibits.— The  site 
chosen  for  the  exposition  was  Jackson  Park,  a 
portion  of  the  South  Park  system  of  Chicago; 
It  covered  666  acres  and  extended  about  two 
miles  along  the  shore  of  Lake  Michigan.  There 
were  about  150  buildings  erected :  the  more  im- 

portant were  built  of  the  material  called  **staff,* 
a  composition  of  plaster  of  Paris  and  jute  fibre, 
which  produced  the  general  effect  of  white  mar- 

ble, hence  the  exposition  grounds  became 

fenerally  known  as  the  W^ite  City.  The  Manu- actures  and  Liberal  Arts  Building  faced  the 
lake  near  the  eastern  end  of  the  basin;  this 
was  the  largest  building  ever  constructed  for 
an  exposition;  it  covered  nearly  31  acres;  the 
main  roof  was  of  iron  and  glass.  At  the  head 
of  the  basin  was  the  Administration  Building, 
with  its  gilded  dome;  near  this  were  the  Agn- 
cultural  Building,  Machinery  Hall,  and  the  Elec- 

trical and  Mining  Building.  On  the  west  of  the 
lagoon  were  the  Transportation  Building  and 
Horticultural  Hall,  and  on  the  east  the  Govern- 

ment Building,  with  a  large  dome  150  feet  high; 
at  the  northwestern  end  of  the  lagoon  was  the 

Woman's  Building^,  and  at  the  northeastern  end the  Fisheries  Building.  Still  further  to  the 
north  were  the  State  buildings,  many  of  the 

foreign  nations'  exhibits,  and  the  Fine  Arts 
Building.  The  Fine  Arts  Building  was  an  ex- 

ample of  purely  classical  architecture;  it  was 
entered  by  four  richly  ornamented  portals.  The 
State  and  foreign  nations  buildings  were  in 
many  cases  copies  of  some  characteristic 
historic  building  or  type;  as,  for  example, 
Virginia's  building  was  modeled  on  Washing- 
ion's  Mount  Vernon  home,  Massachusetts' 
was  a  copy  of  lohn  Hancock's  house;  Eng- 

land's represented  a  manor  house  of  the  time  of 
Henry  VIII,  and  Spain's  the  Convent  of  La Rabida.  In  the  southern  part  of  the  grounds 
was  the  Forestry  Building,  built  in  the  rustic 
style;  the  columns  supporting  the  roof  being 
made  of  tree  trunks  furnished  by  the  different 
nations  and  the  States  and  Territories  of  the 
United  States.  Near  the  Forestry  Building  were 
a  number  of  the  small  exhibits,  the  Knipp 
exhibit,  dairy,  etc.  The  Manufactures  and  Lib- 

eral Arts  Building  included  in  its  exhibits 
everything  related  to  engineering,  architecture, 
ptiblishing,  technical  and  domestic  arts,  together 
with  education,  the  professions,  music  and  the 
drama.  The  Fine  Arts  exhibit  included  many 
masterpieces  of  painting  and  sculpture,  the 
Woman's  Building  containing  a  collection  repre- 

senting woman's  work  in  all  lines  of  activity; 
the  Transportation  Building's  collection  repre- sented all  modes  of  transportation  from  the 
most  primitive   to   the  most  complete  modem 
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inventions  of  ocean  steamers  and  locomotives; 
and  the  cxhiluts  of  the  other  special  departments 
of  human  industry  showed  most  excellently  the 
progress  of  the  race  in  each  special  industry. 

Special  Features.— Am  one  the  special  fea- 
tures of  the  exposition  the  Midway  Plaisancc 

was  perhans  most  interesting;;  on  this  were 
representeu  the  villages  of  different  nations  and 
peoples,  including  the  Irish  village,  the  Javanese 
village,  the  Japanese  bazaar,  the  Samoan  and 
Dahomey  villages,  etc.;  here  also  were  the 
■Street  oi  Cairo,"  and  the  various  amusement 
features ;  and  the  Ferris  wheel,  250  feet  in  diani- 

eter,  carp'ing  36  coaches.  Other  special  exhibi- tions of  interest  outside  the  main  buildings  were 

the  reproduction  of  the  clifT  dwellers*  "buildings at  Battle  Rock  Mountain,  Colo. ;  the  models  of 

Columbus*  three  caravels,  of  the  Viking  ship, 
and  of  a  modern  United  States  battleship.  An- 

other interesting  feature  of  the  exposition  was 

the  numerous  world's  congresses  held  on  the 
grounds  under  the  aus|)ices  of  the  World's 
Congress  Auxiliar>'.  These  congresses  dis- 

cussed the  leading  phases  of  professional, 
scientific,  economic,  educational  and  religious 

thought;  the  World's  Parliament  of  Religions 
prol>ably  attracted  the  most  general  attention. 
Consult  Johnson,  Rossi  ter  (ed),  *  History  of 
the  World's  Columbian  Exposition  Held  in 
Chicago  in  1893>  (4  vols..  New  York  1897- <>8). 

WORLD'S  PARLIAMENT  OF  RE- 
LIGIONS.   See  Congress  of  Religions. 

WORM,  or  SCREW  GEARING  are  gears 
connecting  shafts  that  are  not  parallel  and  do 
not  meet,  and  the  elements  of  whose  teeth  are 
helical  or  screw-like.  The  worm  is  a  screw, 
sometimes  termed  an  endless  screw,  made  to 
mesh  with  the  teeth  of  a  wheel  called  the 
worm-wheel.  The  axis  of  the  worm  is  usually 
at  right  angles  to  the  axis  of  the  worm-wheel. 
Worms  are  usually  made  for  single  curve  gear- 
teeth,  because  the  sides  of  involute  rack  teeth 
being  straight,  the  tool  for  cutting  worm-teeth 
is  easily  made.  Special  gear-cutting  machines 
are  used  to  cut  worm-gears.     See  Gears. 

WORM-EATING  WARBLER,  a  small, 
ground-keeping  warbler  (q.v.)  of  the  United 
States  {Uelmintheros  vfrtnivorus),  breeding 
commonly  in  the  woods  of  the  eastern  pan. 
and  migrating  in  winter  to  Central  America. 
It  i"*  five  and  one-half  inches  long,  ohve-green 
al-i've.  yellowish-white  below,  the  distinguishing 
•ipecific  mark  lieing  three  black  stripes  on  the 
bnfTy  crown.  Its  song  is  a  faint  trill,  heard 
most  often  in  hilly  woodlands,  where  the  bird 
hunts  ffir  caterpillars  antl  similar  food  among 
the  lower  branches  of  the  bushes  or  upon  the 
i^rniind.  h<  nest  is  coM'^tructed  with  great  skill 
in  ̂ nnic  little  natural  cavity  of  a  hiU<;ide.  and  is 
<  It  verly  hidden  under  an  arch  of  twigs  and  old 
b  :tvi  1.  NO  disponed  a**  to  well  conceal  the  white. 
rrd-<perkltM!  egg>  The  mother  U'^es  the  trick 
fuminnii  tn  NO  many  ground-building  birds,  of 
fti^;TiiTiLT  lamrneNS.  tlutterini!  ahead  of  the  in- 
tnnltr  in  a  frantic  attrmpt  (o  draw  him  away 
trt»m  the  nt  ̂ ling-place  in  vain  pursuit  of 
hriMlf 

WORM  FEVER,  popular  name  for  the 
(li'^t.iNt  tMTni: rl\  «li.*rn!»t<l  .i^  itifanti!**  r,mittct\t 
/itrr  lut  tiiiw  known  to  be  typhoid  fever  in 
vuunk!  children 

WORM-SEED,  the  flower-heads  of  certain 
species  of  Artemisia  ((|.v.)  used  as  a  vermifuge. 
See  also  Erysimum;  CiOOsefoot. 

WORM-SHELL,  one  of  the  curiously  un- 
coiled and  distorted  gastropod  mollusks  ot  die 

marine  family  Vcrmetidce,  whose  shells  might 
easily  be  mistaken  for  the  tubes  of  annelids, 
such  as  Serpula.  They  are  free  and  spiral  in 
early  life,  and  crawl  about  like  ordinary  gas- 

tropods, but  thc>'  afterward  settle  down  and 
become  attached  to  stones,  etc.,  for  the  re- 

mainder of  their  lives.  The  animals  are  worn- 

like,  with  a  short  prot>oscis,  homy  jaws  and  ra- 
dula  and  two  short  tentacles.  When  they  he- 
come  stationary  the  foot,  being  of  no  funhcr 
use  as  a  locomotive  organ,  becomes  modified 
into  an  organ  of  attachment,  and  the  »heU 
stretches  out  irregularly.  The  species  are  no: 
numerous  and  occur  mainly  within  the  tropics 
of  Eastern  seas. 

WORMBLBY,  wermll,  Katharine  Pr» 
cott,  American  author  and  traniilatur :  b.  Ip»- 
v.ich,  England,  14  Jan.  1830;  d.  4  Aug.  19Q8 
She  was  the  daughter  of  an  Engli>h  rear-admiral 
;ind  a  niece  of  Com.  Edward  Preble  of  the 
American  navy,  and  came  t(»  the  United  Staie^ 
in  f^irlhood.  5he  was  engaged  in  the  rcHef  of 
l.'nion  soldiers  during  the  Civil  War  and  ua« 
connected  with  the  United  States  Sani!ar>-  Com- 

mission. She  was  widely  known  as  a  translator 
of  Honore  de  Balzac's  novels  in  4()  vulnme^ 
(1883-97)  ;  of  Moli^rc  in  6  vols.  (1892) ;  and  ot 
the  Due  dc  Saint-Simon*s  *  Memoirs'  (20  vob^ 
18^1901);  and  wrote  *Letters  from  Head- 

quarters during  the  Peninsular  Campaign' 
(1862);  ̂ The  Other  Side  of  War*  <1»V: 
'Life  of  Balzac >  (1892);  *The  United  Slates 
Sanitao'  Commission*   (1863). 
WORMS,  v(>rms.  Hesse-Darmstadt,  town  on 

the  Rhine,  nine  miles  northwest  of  Mannheim 
The  town  is  irregularly  built  and  has  remains 
of  its  medizval  walls  and  ramparts,    its  pnnd- 
pal  liuilding  is  the  cathedral,  completed  and  con- 

secrated in  1 101,  a  ndble  Romanesque  structure 
with  four  elegant  towers,  two  domes,  a  doobk 
choir    and   a    flamboyant    1 5th   century    Gotluc 
portal.     The  interior  is  357  feet  long.  87  feet 
wide,  across  the  transepts  117  feet  and  is  very 
imposing   from   its  grand   simplicity.     On  the 
north  side  of  the  cathedral  is  the  site  of  tfar 
Hischofshof  or  episcopal  palace,  the  seat  of  the 
cetelirated   Diet  of  Worms  in  April   1521.     I: 
was  destroyed  by  the  French  in  I6i39,  and  again 
in    1794.     On   its  massive    red   sandstone  sab- 
structure  the  HeiFsche  Haus  has  been  erected 
in   the   rich    Renaissance   style.     The  resiorvd 
church   of    Saint    Martin,   and   the    church  ot 
Saint  Paul  secularized  as  a  museum,  are  al«o 
of  notable  ecclesiastical  architecture.     Ontsidr 
the  town  stands  the  Liefifraucnkirche   (dating 
from  the  l5th  century),  which  gives  it<  nanr 
to  the  l.iebfrauenmilch,  a  much-esteemed  winr 
Krown  in  the  vicinity.    The  finest  monument  n 
\\orm<     is     that     to     Luther,     erected     froai 
KietM-bers  designs  in  1868  at  a  cost  of  )SSjDOD 
Worms  is  a  considerable  river  port  with  a  ftood 
bar!  nr  and  an  active  shipping  trade.    Tllc  pna- 
iipal  industries  of  Worms  are  the  mannfactvrr 
of  patent  leather,  machinery,  worsteds,  rhicftry. 
Nbitr.    tobacco,    beer,    soap    and    amber   warc^ 
W'orni^  is  one  of  the  most  historical  towns  ot 
(iermaiiy      It   wa^  known   to  the   Ronans  V 
Horbctomagus,  and  later  as  Angmtta 
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the  capital  of  the  Vangiones.  It  was  destroyed 
by  Attila  and  rebuilt  by  Chlodwig  in  486.  After 
the  partition  of  the  empire  among  the  sons  of 
Ludwig  the  Pious,  Worms  became  a  German 
free  town  under  the  protection  of  the  Elector 
of  the  Palatinate.  Already  in  1255  it  belonged 
to  the  Confederation  of  Rhenish  towns,  and  it 
contained  in  the  time  of  Frederick  Barbarossa 
70,000  inhabitants.  It  was  the  seat  of  many 
Imperial  Diets,  most  famous  that  under  Karl  V, 
at  which  Luther  made  his  defense.  In  1632  the 
suburbs  of  the  town  were  leveled  by  the  Swed- 

ish Colonel  Haubold,  and  in  1689  the  town  itself 
was  ruthlessly  destroyed  by  Melac  and  the 
young  Due  de  Cr^ui  under  the  orders  of  Louis 
XIV.  In  September  1792  part  of  it  was  leveled 
by  the  French  under  Custine;  at  the  peace  of 
Luncville  in  1801  it  was  given  to  France.  The 
peace  of  Paris  in  1814  gave  it  back  to  Germany, 
and  the  Vienna  Congress  in  1815  to  Hesse- 
Darmstadt.  Pop.  46,891.  Consult  Fuchs, 
^Geschichtc  der  Stadt  Worms>  (Worms  1868) ; 
^BeitrSge  zur  Geschichte  der  Stadt  Worms* 
(Worms  1896) ;  Nover,  <Das  alte  und  neuc 
Worms>  (Worms  1895). 

WORMS,  vorms,  island  in  the  Baltic,  east 
of  Dago,  belonging  to  Esthonia,  about  36 
square  miles  in  area.  It  is  flat  and  generally 
well  wooded  in  the  interior  and  throws  out 
numerous  steep  promontories,  round  which 
strong  currents  run,  so  that,  often  for  months 
together,  it  is  cut  off  from  all  intercourse  with 
the  neighboring  islands  of  Oescl.  Dago,  Kuno, 
etc.,  as  well  as  with  the  mainlana,  and  thus  the 
inhabitants  who  are  of  Swedish  origin  have  re- 

mained unmixed  with  foreign  elements.  A 
stranger  is  a  surprising  rarity  on  this  island, 
and  he,  in  turn,  is  not  less  surprised  at  the  pe- 

culiar old  Swedish  dialect,  the  architecture  and 
the  manners  and  customs  of  Uiis  small,  poor, 
but  happy  insular  people. 
WORMS,  any  of  many  elongated  jointed 

animals ;  the  term  has  no  more  definite  significa- 
tion or  limits  than  has  Vermes  (q.v.).  Exam- 
ples of  what  may  most  properly  be  called  worms 

are  earthworms,  leeches,  marine  annelids  and 
the  parasitic  flatworms,  roundworms,  etc.,  espe- 

cially such  as  infest  the  intestinal  tract  These 
are  described  elsewhere,  under  their  names. 
See  also  Parasites. 

WORM>yOOD,  a  perennial  herb  {Arte- 
misia absinthium)  of  the  composite  family.  It 

is  a  native  of  Europe  and  northern  Asia,  whence 
it  has  been  introduced  into  other  countries  by 
way  of  gardens  in  which  it  was  formerly  culti- 

vated for  domestic  medicine.  The  plant  grows 
about  three  feet  tall,  is  spreading,  bears  silky, 
pinnatifid  leaves  and  yellow  flowers  in  heads 
arranged  in  racemes.  All  parts  of  the  plant  are 
intensely  bitter  on  which  account  they,  the 
leaves  especially,  have  been  used  for  flavoring 
drinks.  Wormwood  is  cultivated  to  some  ex- 

tent for  the  manufacture  of  absinthe  (q.v.),  of 
which  it  forms  one  of  the  most  important  in- 

gredients and  which  is  named  from  it.  See 
Artemisia. 

WORSHIP,  the  act  of  paying  divine  honors 
to  the  Supreme  Being;  or  the  reverence  or 
homage  paid  to  Him  in  religious  exercises,  con- 

sisting in  adoration,  confession,  prayer,  thanks- 
giving and  the  like.  The  Christian  Church  dis- 

tinguishes  between    the    worship    due    to    God 

alone  (dairia),  the  respect  paid  to  the  saints 
(duiia)  and  the  worship  due  to  the  Virgin 
Mother  of  Christ  (Hypirdulia).  The  homage 
paid  to  idols  or  false  gods  by  pagans  is  idola- 

try. ^Worship*  is  also  a  title  used  in  Great 
Britain  and  some  British  colonies  in  addressing 
certain  magistrates.  See  Lituigt;  Prayers; 
Religion;  Rituau 

WORSHIP,  Freedom  of.  (The  word  wor- 
ship  is  derived  from  A.  S.  weorthscipe^ 
weorth,  worthy,  -|-  scife,  ship ;  it  meant  wprthi" 
ness  in  O.  E.,  and  is  now  used  to  designate 
reverence  for  a  person  or  a  thing).  Reverence 
is  the  honor  due  to  another  because  of  some 
excellence  which  he  has  and  we  have  not.  That 
excellence  is  either  natural  or  supernatural. 
If  we  reverence  another  because  of  some 
natural  excellence,  which  we  have  not,  our 
worship  is  natural.  By  such  natural  reverence 
we  honor  our  parents,  because  of  a  su]^rior 
excellence  in  them.  They  gave  us  life  itself. 
For  that  gift  we  can  never  sufficiently  pay  them 
back.  By  the  excellence  of  parentheod  they 
will  ever  be  superior  to  us,  and  an  object  of 
natural  reverence.  Of  natural  worship  and 
reverence   this   article   does   not   treat 

1.  Supemataral  and  External  Worshipw— 
If  we  reverence  another  because  of  some 
supernatural  excellence,  which  we  have  not,  our 
worship  is  supernatural.  Now  this  super- 

natural excellence  may  be  finite  or  infinite, 
created  or  uncreated.  Supernatural  reverence 
of  another,  because  of  infinite  and  uncreated 
excellence,  is  called  adoration.  Supernatural 
reverence  of  another,  because  of  finite  and 
created  excellence,  has  among  Catholics  the 
technical,  figurative  name  of  dulia — ^from 
doultUi,  *<slavery.*  Just  as  the  sifbscription 
*Your  obedient  servant*  means  servitude  only 
in  a  figurative  sense^  so  the  supernatural  rev- 

erence of  the  saints  is  slavery  only  by  a  figure 
of  speech.  Moreover,  among  Catholics  the 
reverence  for  the  Blessed  Virgin  Mary  is 
called  hyperdulia,  *more  than  dulia,*  to  indi- 

cate that  the  homage  paid  to  her  is  in  a  class 
by  itself.  .  It  is  not  adoration,  because  the 
motive,  objectively  considered,  is  not  infinite 
and  uncreated.  It  is  dulia;  because  the  motive 
is  finite  and  created.  It  is  *more  than  dulii^; 
because  divine  motherhood,  the  motive  of  our 
reverence  for  Mary,  though  a  finite  and  created 
excellence,  is  unique  and!  in  a  class  by  itself. 
There  is  only  one  mother  of  the  divine  Per- 

son, Jesus  Christ.  Supernatural  reverence  —  be 
it  adoration,  hyperdulia,  or  dulia  —  is  either  ini- 
ternal  or  external  worship.  Quite  naturally 
one  is  free  from  State  interference  with  one's 
internal  worship;  the  State  is  not  concerned 
with  the  acts  of  reverence,  which  one  in  no 
wise  expresses  ty  outward  signs.  The  subject 
of  this  article  is  freedom,  not  of  internal,  bnt 
of  external,  supernatural  worship. 

2.  Obligatory  Worship.— This  freedom  of 
worship  does  not  preclude  man's  obligation  to 
religion,  which  flows  from  natural  law.  Ex- 

ternal, supernatural  worship  is  not  a  matter  of 
choice  to  man.  Apart  from  the  duty  of  reli- 

gion, consequent  upon  his  knowledge  of  God's 
supernatural  revelation  of  Himself  to  the  hu- 

man race,  man  is  by  the  very  law  of  nature 
obliged  to  l)oth  internal  and  external  super- 

natural worship.  For  man  was  created  to 
praise,  reverence  and  serve  God.     But  man  is 
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made  up  of  lioth  body  and  soUl.  Hence  the 
faculties  of  his  animated  body,  as  well  as  the 
powers  of  his  spiritual  soul,  should  join  in 
this  praise,  reverence  and  service  of  the  Crea- 

tor. That  is  to  say,  there  should  t>e  an  ex- 
ternal manifestation  of  the  reverence,  which 

the  mind  conceives  and  the  will  elicits.  *£ver 
since  the  creation  of  the  world,  the  unseen 
truths  about  God, —  that  is,  His  everlasting 
power  and  divinity, —  are  to  be  seen  by  being 
reasoned  out  by  means  of  His  works.  So  that 

men  have  no  excuse.*  (Romans  i,  20).  The 
religious  freedom,  whereof  our  article  treats, 

is  man's  right  to  follow  the  dictate  of  his  rea- son and  the  mandate  of  his  will  as  to  the 
manner  of  external  worship.  This  right  should 
be  respected  and  protected  by  the  State  as  it 
now  is  constituted.  It  is  fundamental  to  our 
government.  For  the  First  Amendment  to  the 

Constitution  ordains  that  ''Congress  shall  make 
no  law  respecting  an  esta1)lishment  of  religion, 

or  prohibiting  the  free  exercise  thereof.* 
Freedom  of  external  worship,  guaranteed  to 

the  individual  by  the  Constitution  of  the  United 
States,  does  not  preclude  the  duty  of  civil  so- 

ciety as  such  to  give  reverence  to  God.  For 
God  is  the  author  and  stay  of  civil  society. 
Without  Him  and  His  ̂ ifts  there  would  1>e 
no  social  organism.  Hence  is  society  bound  to 
acknowledge  His  dominion  and  beneficence. 
The  State  recognizes  its  indebtedness  to  par- 

ticular persons  and  to  other  States.  America 
is  not  unmindful  of  the  services  of  Lafayette 
and  Rochamlieau,  nor  of  France  that  sent  them 
to  our  aid.  Much  less  should  our  State  lie 
oblivious  of  the  infinite  Being,  on  whom  we 
depend  for  our  existence  and  well-being.  Nor 
are  the  United  States  forgetful  of  God.  Wit- 

ness the  appeal  of  the  signers  of  the  Declara- 
tion of  Independence  to  ̂ the  laws  of  nature  and 

of  nature's  God,^  to  the  rights  wherewith  men 
*arc  endowed  by  their  Creator,*  and  *to  the 
Supreme  Judge  of  the  world,  for  the  rectitude 
of  their  intentions,*  when  they  pledged  them- 

selves to  the  support  of  the  independence  of 
the  United  States  "with  a  firm  reliance  on  the 
protection  of  divine  Providence.**  Witness 
likewise  the  annual  proclamation  of  Thanks- 

giving Day  by  the  President  of  the  United 
States. 

The  Church,  as  established  by  Christ,  is  a 
true  and  perfect  society;  it  has  its  own  in- 

alienable rights,  which  the  State  should  pro- 
tect. Such  protection  is  quite  feasible,  when 

society  is  entirely  Catholic;  but  in  a  State  such 
as  ours,  would  l>e  fraught  with  many  and 
varied  difliculties.  Hence  Catholics  of  the 
United  States  have  always  stood  for  justice  to 

the  consciences  of  each  and  alj.  Their  prin- 
ciple of  action  in  matters  religious  has  1-een; 

Live  and  let  live.  Whereas  at  times  Protest- 
ant >  «ieem  to  have  called  upon  civil  authority  to 

impose  on  others  their  own  relit^ious  tenets. 
In  colonial  days,  the  only  real  freedom  of 
wor*«hip  to  be  found  was  that  of  Maryland 
during  the  brief  control  of  the  colony  by  Calho- 
livN,  lf>J4-^.  As  Bancroft  says,  in  his  'History 
of  the  United  States.'  the  Maryland  Act  of 
Tnleraiifin,  W>V\  wa^i  "the  fir>t  in  the  ainials 
ttf  mankintl  tu  make  religions  freedom  the 
ba>is  of   the   .St;iu-  " 

3.  Free  Worship.-  In  rivil  Micieiy  r^nsti- 
tuted  as   i;t   our^,   tlu-   only    tCisible   aitiliide   nf 

the  State  toward  external  worship  is  flat  of 
the  First  Amendment  to  the  Constitniioo. 
Thereby  is  safeguarded  by  the  United  Stata 
the  inalienable  right,  which  her  every  dbm 
has  to  liberty  of  conscience.  That  right  shooid 
be  respected  by  civil  authority.  For  anthority, 
the  unitive  principle  of  the  State,  is  fraai 

God.  Therefore  it  ma^'  not  validly  impose  an 
obligation  to  violate  God's  law.  But  to  fo 
against  one's  conscience  is  to  violate  Gooi law.  For  it  is  the  function  of  consdcnce  lo 

dictate  to  us  what  is  God's  law  in  each  partic- 
ular case.  Were  the  State  so  to  legislate  as 

to  atrophy  this  function  of  conscience,  it  would 

seriously  interfere  with  the  observance  of  God's law.  For  it  is  the  certain  dictate  of  coosdcnoe 
that  testifies  just  what  particular  form  of 
worship  is  willed  by  God, 

From  this  inalienable  right,  which  each  one 
has  to  worship  God  according  to  the  certain 
dictate  of  conscience,  we  may  conclude  that 
in  a  State  such  as  ours,  it  would  be  ethically 
wrong  to  force  one  to  practice  even  the  true 
revealed  religion.  And  this  conclusion  we  draw, 
despite  the  fact  that  Christianity  was  estab- 

lished as  a  world-religion,  which  Jesus  wished 
all  to  embrace.  Just  before  the  Ascension,  He 
appeared  to  the  eleven  apostles  in  Galilee  and 
said  to  them:  *A11  power  hath  been  given  ne 
in  heaven  and  upon  earth.  Therefore  go  yc; 
make  disciples  of  all  nations;  baptize  t£em  is 
the  name  of  the  Father  and  of  the  Son  and  of 

the  Holy  Ghost;  teach  them  to  offiser\'e  aB 
things  whatsoever  I  have  commanded  jauL 
And,  lo,  I  am  with  you  all  days,  even  to  the 
end  of  the  world.*  (Matthew  xxviii.  18-20). 
And  on  the  very  point  of  ascending  into 
heaven  from  Mount  Olivet,  Jesus  once  agaia 
gave  this  solemn  message^  to  the  same  body  of 

teachers:  *Go  ye  to  all  the  world;  preach  the Gospel  to  all  creation.  He  that  lielieveth  and 
is  baptized,  shall  be  saved.  He  that  believeth 
not,  shall  be  damned.*  (Mark  xvi.  lS-16). 
The  will  of  Jesus  Clirist,  the  divine  Ambassi* 
dor,  is  clear.  He  wishes  all  to  belong  to  His 
Church.  And  yet  no  one  is  subject  to  the  an- 

thority of  the  Church,  unless  he  has  entered  it 
And  he  enters  the  Church  by  faith;  since 
faith  is  the  root  and  foundation  of  justifio- 
tion.  But  true  faith  may  not  be  forced,  h 
must  flow  from  the  reason  at  the  mandate  of 
the  unhampered,  unshackled,  free  wilL 

Likewise,  as  our  Constitution  decrees,  the 
State  may  not  "prohibit  the  free  exerc^c*  of 
religion  according  to  one's  conscience ;  nor  ■► 
pose  any  obligation  which  runs  ooantcr  li 
one's  relifisious  duty.  It  goes  without  sayilf 
that  the  rights  of  others  must  be  pfoCccttd 

And  the  State  may  prevent  such  religioot  prac* 
tices  as  interfere  with  these  rights,  and  hinder 
the  well-being  of  the  community.  This  jaridh 
cal  status  of  the  modern,  constitutioaal  Sial^ 
as  the  protector  of  the  religious  rights  of  A 
is  the  logical  consequence  of  two  f 
facts  in  the  science  of  sociology. 

First,  the  State  is  not  a  divinely 

depo>itory  uf  (lod's  revelation  to 
it  has  neither  the  dut>'  nor  the  right  to 
what  ita  niemlters  shall  lielieye,  nor  how  tho 
>}iall  externally  manifest  their  belief.  Chmi 
established  a  spiritual,  and  not  a  ■uteral  f^ 
ciety.  He  }:;tve  His  doctrines  to  the 
and  not  tu  the  State,  to  hand  down  lo 
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asked  Him,  «Art  thou  a  king?*    Jesus 
reply:      ̂ 'My    kingdom    is    not   of    this 
*     (John  xviii,  33-36). ondfy,   the   social  organism  or   State   is 
Sod.    Because  man  is  by  nature  a  social 

It   is  by  the   law  of   nature   that  men 
themselves   into  an  organic   social   unit. 
hatsoever   is   by   the   law   of   nature,   is 
jod  the  Author  of  nature.    Therefore  the 
organism   is   from  God.     Therefore  the 
ig  and  vitalizing  principle  of  that  social 
on  is   from  God.     But  authority  is  the 
•le    which    unifies    and    vitahzes    society. 
the  authority  of  the  State  is  from  God. 

'ore  civil  authority  is  bound  to  protect rights    in    society.     And   one   of    those 
rights  is  to  the  reasonable  manifestation, 
members  of   society,  of  their  relations 
Supreme  Author  of  the  social  organism. 
State  has  the  right  to  be  so  godless  and 
ic  as  utterly  to  rule  God  out     To  rule 
ut  of  society  were  to  do  away  with  the 
Author  of  society;   to  substitute  the  au- 
'  of  might   for  the  might  of  authority; 
troy  the  vitalizing  principle  of  the  State, 
►  devitalize,  disintegrate  and  destroy  the 
organism. 
Freedom  of  Worship,  Guaranteed  by 
cs. —  Since  the  State,  as  to-day  consti- 
has  the  right  and  the  duty  to  g[uarantee 
subjects  that  freedom  of  worship  which 
ated  by  the  certain  conscience  of  each 
lual  and  docs  not  clash  with  the  rights 
ers,  this  same  freedom  may  be  the  legiti- 
content  of  international  treaties.  The 
cies  of  diplomatic,  business  or  other  re- 
may  render  it  necessary  that  the  sub- 

Df  one  State  reside  in  another.  They 
ave  the  natural  right  to  worship  God 
ing  to  the  dictate  of  a  certain  conscience, 
heir  own  State  may  protect  that  right. 
reaty,  whereby  a  State  protects  the  re- 
freedom  of  its  subjects  abroad,  is  an 

lent  between  two  sovereign  States;  and 
ally  differs  from  a  concordat.  A  con- 
is  a  treaty  between  the  Apostolic  See 

me  and  a  State  in  diplomatic  relations 
'ith;  it  has  to  do  with  the  relations  of 
itholic  ('hurch  to  the  State.  Before  the -tant  reformation  there  was  only  one 
astica!  authority  in  Christendom;  and 
iligious  rights  of  subjects  were  amply 
ted  by  the  canonical  relations  between 
jpreme  papal  power  and  Christian  states. 
;uch  protection  can  no  longer  be  guaran- 
Hence  the  necessity  of  treaties  between 
ign  states,  which  have  as  their  object  the 
itee  of  a  freedom  of  divine  worship, 
istance  some  such  treaties  between  the 
I  States  and  other  countries,  which  were 
Uy  made  for  the  protection  of  Protestant 
naries.  By  a  treaty  of  1805,  with  the 
of  Tripoli,  the  American  consul,  his 
and  household,  were  guaranteed  free- 

Df  worship  in  the  consulate.  By  the 
'  of  Guadalupe,  1848,  Mexico  permitted 
cans  to  practise  and  spread  their  reli- 
'ithin  that  republic.  In  1856,  Siam  signed 
y  with  the  United  States,  whereby  Ameri- 
/ere  allowed  to  build  churches  and  prac- 
eir  faith  in  that  kingdom.  China,  by  the 
s  of  1858  and  1868,  yielded  to  Americans 
ght    to    build    churches,    maintain   ceme- 
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teries  and  practise  their  religion  in  those  parts 
where  foreigners  were  permitted  to  reside.  In 
1858,  Japan  ceded  to  Americans  freedom  of 
worship  and  the  right  to  build  churches;  and 
the  United  States  in  turn  assured  Japan  against 
molestation  of  her  subjects  in  their  worship. 
The  year  following.  1859,  our  government 
secured  by  treaty  the  religious  freedom  of 
Americans,  residing  in  Paraguay.  In  Turkey, 
American  missionaries  have  been  active  since 
1818.  At  first  they  shared  in  the  religious 
freedom,  which  the  Edict  of  Toleration  has  al- 

lowed to  all  Christians  in  the  Ottoman  empire 
since  the  l5th  century.  The  treaties  of  1850 
and  1874  guaranteed  to  Americans  the  right  to 
build  churches,  conduct  mission  schools  and 
spread  their  religion  throughout  the  Turkish 
empire. 
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WORSTEDS,  wust'^d  or  wur'stW,  are 
varieties  of  woolen  yarn  or  thread,  spun  from 
long  staple  wool  which  has  been  combed,  and 
which  in  the  spinning  is  twisted  harder  than 
ordinary.  It  is  knit  or  woven  into  stockings, 
carpets,  etc.  The  name  is  derived  from  Wor- 

sted, a  village  in  Norfolk,  where  it  is  supposed 
to  have  been  first  manufactured. 

WORT,  the  saccharine  liquid  obtained  by 
the  action  of  malt  on  a  mixture  of  water  and 
crushed  barley,  corn  or  other  grain,  the  whole 
being  known  as  "mash.*     The  water  extracts 
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the  maltose  ctnd  dextrine  from  the  malt  and 
allows  the  diastase  to  act  on  the  starch  of 
the  Kraiii'  chan^inK  it  also  to  maltose  and  dex- 

trine. The  pectase  of  the  malt  at  the  same 
time  changes  the  ̂ rain  proteids  to  soluble  pep- 

tones. Care  must  l>e  taken  of  the  temperature 
and  the  dilution  of  the  mash  in  order  to  obtain 
the  liest  results.  Worts  are  of  various  kinds, 
depending;  on  the  Krain  usird  and  the  tempera- 

ture Kiven  it.  Some  are  fermented  to  beer,  ale, 
porter  and  like  l»everaKes,  while  other  forms 
are  fermented  to  a  mash  that  is  distilled  for 
alcohol  or  whisky. 

WORTH.  William  Jenkins,  American  gen- 
eral: 1).  Hudson,  Columbia  County,  N.  Y..  1 

March  1794;  d.  San  Antonio.  Tex.,  7  May 
1H49.  Tie  ri-ceived  an  ordinary  education,  and 
when  the  War  of  1S12  broke  out  enlisted  as  a 

private  soldier,  risin^^  to  the  rank  of  captain 
in  1815.  He  was  instructor  of  infantry  tactics 
and  commander  of  cadets  at  West  Point  1820- 
28  and  in  1838  })ecamc  colonel  of  the  8th  infan- 

try. In  1840  he  was  sent  to  serve  in  the  war 
against  the  Florida  Indians,  and  in  1841  took 
the  chief  command.  He  was  successful  in  re- 

peated and  severe  conflicts  with  the  aborigines, 
whereby  the  war  was  brought  to  a  close,  and 
in  Au^st  1842  was  ]>rcvetted  a  bripradicr- gen- 

eral for  (rallantry  and  distinguished  services. 
In  the  war  with  Mexico,  at  the  battle  of  Mon- 

terey, 23  Sept.  1846,  be  bore  a  very  important 
part.  As  it  w;is  impossi!)le  to  commtniicate 
with  the  commander-in-chief,  Worth  was 
obliged  to  act  independently  thron^'hout  the 
battle.  He  carried  the  forts  commandint^  his 

line  of  approach,  stormed  the  bishop's  palace, 
and  had  fought  his  way  through  the  streets 
nearly  to  the  great  pla/a,  when  the  town  capitu- 

lated to  Taylor,  approaching  from  the  other 
side.  For  these  achievements  Worth  was 
brevetted  a  major-general,  and  received  a  sword 
from  Congress.  He  was  also  distiuKuished  at 
Cerro  Gordo,  Puebla.  Cherubusco,  Molino  del 
key.  and  at  the  storming  of  the  City  of  Mexico. 
A  monument  was  erected  to  his  memory  l»y  the 
city  of  New  York,  at  Broadway  and  25th 
street  in  1838. 

WORTH.  William  Scott,  American  gen- 
eral: h.  Albany.  N.  Y.,  6  Jan.  184<);  d.  CHfton, 

S.  I..  16  Oct.  19(14.  Kntering  the  I'nion  army as  2d  lieutenant  in  18fil,  he  became  captain  in 
1866;  lieutenant-colonel  of  thr  13th  infantr\-  in 
IS'.M.  and  colonel  in  Si-ptem!ier  18<>S.  He  ac- 

companied the  army  to  Cuba,  and  durint;  the 
a<(sault  I  in  San  Juan  Hill,  1  July  IS'W.  was 
severely  wounded.  He  wa»i  promoted  I  rigadirr- 

gi'iiLTal.  I'niird  Si:itrs  army,  in  the  following 
Novi-nil-er,  and  was  rftinil  a  week  lalrr. 
WORTH,  vert.  .'\Narc.  villagi'  at  the  conflu- 

ciuT  ot"  till'  SaniTbarb  .ind  Snl/l-aoh  timt'*.  10 
niib'^  .^oulhw^'^t  ot  Wei>seiil»urg.  It  is  celi- 
!  Tat  id  a>  thr  place  where  the  French  under 
Marshal  MiicMahon  on  h  Awj:.  1870  met  iheir 
JiiNt  i^rrat  di  frat  in  thr  Franco-i  iernian  War 
«|v.». 

WORTHEN.     wer'fhen.     William     Ezra, American  rr.  il  engineer:  h.  .Anusburv.  Nfj^*., 

14  Maivb  ].<!'':  d  New  York.  2  \]'m-1  IS*)/. .\iri'i  v:J.i»lii.i'.ii.:.  tH'Mi  Maiv.ini  in  1S,W.  he  '-f- 
i;an  the  {ii.u'r.'t  nf  luil  ■  nk-inri'iinL:.  a\h\  wntil 
18kS  w.i-.  tinpliiMtl  ibiriK  with  ̂ himv-.  cun- 
nected    with    tht     Iit^tm:    water    supply,   and    in 

(it her  hvdraulic  works  He  designed  and  con- 
>tructei(  se\eral  mills  in  I^iwell,  in  1849  bct^n 
architectural  work  in  New  York,  was  made 

engineer  of  the  New  York  and  New  Ha-.rr 
Railway,  an<l  in  1 854  its  vice-president,  .^iicr 
18S4  he  was  busily  employed  as  a  practising  and 
consulting  engineer,  being  frequently  retained 
as  an  expert  in  matters  relating  to  the  planning, 
construction  or  improvement  of  sewage  and 
water  systems.  He  was  chief  ent^ineer  of  ibc 
first  rapid  transit  commission  of  New  York,  and 
in  I89()-9l  chief  engineer  of  the  Chicago  main 
drainage  canal.  In  18S7  he  was  president  of 
the  American  Society  of  Ci\il  Engineerv  Be- 

sides official  reports,  he  published  *C>xlopaedia 
of  DrawiuK^  (1857) ;  *  First  Less<ms  in  Mechac* 
ics^  (1862);  and  ̂ Rudimentary  Drawing  for 
Schools^   (1863). 

WORTHING,  wer^hTng.  England,  a  water- 
ing  place  in  Sussex,  12  miles  west  of  Brighi^^^a 
with  good  street'^,  handsome  terraces,  cres- 

cents, and  villas,  splendid  hotels,  l)ath>.  smooifa 
sands,  a  l»eautiful  esplanade,  libniries,  a  litrrarr 
institution.  reading-room>  and  assemMy-roomi 
Fniit-growing  under  glass  is  an  important  -.n- 
dustry  of  the  town.    Pop.  30.305. 

WORTHINGTON,  Henry  Rosaiter, 
American  inventor:  b.  Xew  York.  17  Dec.  1817; 
d.  Tarrytown.  X.  Y..  17  IVc.  18W.  In  IWO  he 
began  a  series  of  experiments  with  ste.im  for 
the  propulsion  of  canal  l)oats,  «oon  afterward 
devised  a  small  steam  pump  to  he  used  in  the 
maintenance  of  the  water  supply  in  the  ensine 
boiler,  and  in  I84I  patented  an  independea! 
feed  pump  which  developed  into  the  dinct-acr- 
ing  steam  pump  which  he  patented  in  1W9. 
Sul)se(iuently  be  built  in  Savannah.  Ga.,  the  firs! 
direct-acting  compound-engine  ever  used  in 
waterworks ;  invented  the  duplex  pump,  and  de- 

vised varii'us  improvements  in  steam  and  hr- 

drauhc  machiner>*. 
WORTHINGTON.  Minn.,  villakge.  countr* 

scat  of  Nobles  County,  on  the  Cliicahso.  Rock 
I>laMd  and  Pacific,  and  the  Chicago,  Milwaukee 
and  Saint  Paul  railroads  nearly  lUt^  milcv  nor:h- 
east  of  Sioux  City.  la.  It  is  in  an  aizricuUnra! 
secti'iu  and  has  Hour  mills,  a  grain  elevator. 
stockyards  nnd  machine  shops.  The  three  tanki 
have  a  combined  capital  of  over  $125,000.  The 
village  h:is  a  high  school  estalilished  in  18^ 

and  a  public  Iibrar>'.     Pop.  about  2,385. 
WOTHERSPOON,     William      WaOM; 

American   military   oflicer:   b.   Washington,  16 
Nov.  \S?0.    He  entered  upon  a  military  career 
and   was   appointed  an  otricer  in   the  army  ib 
1873.     Me  hrst  saw  service  in  the  Indian  wan 
of   that  period,  and   later  took  an  active  pari 
in  both  Mexican  and  Philippine  wars,  and  dur 
inir  the  latter  campaign  was  rollecior  uf  msioai 
at   the   port   of    Iloilo   in   the   Philippines    Ob 

his  return  to  the  I'nitcd  States  in  1<J03.  Wudb- erspoon  was  appointed  assistant  cnmmandanf  of 
the  army  service  schools  at  Fort  Leavenwortk 
Kansas.     Promoted  to  the  »:encral  staff  of  the 
army  ( 1*H»«^10)  he  .soon  rose  to  the  presUkacy 

of  tilt-  .Xrniy  War  (.'ollegc  (1910-12) ;  and  iroo 
.April  :m  Noxiin-lnT  \^\4  was  chief  of  staff  o? 
thr   In. Ted  .Stales  army.     He  retired  with  the 
r.mk    i)t    niiijor-ueiiLTal.    16  Nov.    1914.     In  At 
ft>lliiw'ri;:     year     he    wa^    appointed    suprrw- 
tcndiiit  nf  puMic  works  of  the  State  of  Ncv York. 
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>TTON,  wot'on,  Sir  Henry,  English 
It  and  poet :  b.  Boughton  Malherhc,  Kent, 
ch  1568;  d.  Eton,  Dcceml)er  1639.  He 
ucated  at  Oxford,  and  having  studied 
w  under  an   eminent   Italian   professor, 
proficient  in  the  Italian  language.  He 
all  the  principal  countries  of  the  Con- 
1589-97,  and  on  his  return  was  secretary 
Earl  of  Essex.  On  the  fall  of  that 

an  he  went  to  Florence,  where  he  com- 
a  treatise,  printed  after  his  death,  en- 
The  State  of  Christendom.*  The  Grand 
>f  Tuscany  having  intercepted  some  let- 
jclosinp  a  plot  to  take  away  the  life  of 
king  of  Scotland,  enpjaged  Wotton  to 
iecret  intelligence  of  it  to  that  prince, 
rvice  he  ably  performed  in  the  character 
Italian,  and  when  James  came  to  the 
I  crown  he  sent  for  Wotton,  knighted 
d  in  \(M  employed  him  as  an  Ambassa- 
the  Republic  of  Venice.  As  Wotton 

through  Augsburg,  being  desired  to  write 
ilbum,  he  wrote  in  Latin  that  "an  am- 
)r  is  a  good  man,  sent  to  lie  abroad  for 
)d  of  his  country."  This  innocent  sally 
)resented  as  a  state  maxim  sanctioned  by 
igion  of  the  king  of  England.  James, 
lought  nothing  relative  either  to  king- 
r  state-craft  a  subject  for  wit,  was  highly 
»ed;  and  on  his  return  Wotton  had  to 
umble  apology.  At  length  he  recovered 
al  favor,  and  was  restored  to  his  former 
Venice  (1616-19).  Other  missions  fol- 
and  in  1624  he  was  made  provost  of 
College.  The  first-fruits  of  his  leisure 
is  *  Elements  of  Architecture.^  A  col- 
of  miscellanies  was  published  after  his 
entitled  ̂ Reliquiae  Wottonianae.*  This 

Dti  includes  several  poems  by  W'otton^  of 
two,  ̂ The  Character  of  a  Happy  Life* 
n  His  Mistress,  the  Queen  of  Bohemia,' 
ong  the  finest  lyrics  in  the  English  Ian- 

Consult     ̂ Lives'     by    Izaak     Walton 
and  A.  W.  Ward  (1899)  and  More, 
^Shelburnc  Essays*  (Fifth  Series,  New 
908). 

>TTON,   William,   English   scholar:   b. 
lam,   Suffolk,   13  Aug.  1666;  d.  Buxted, 
13   Feb.    1726.     He  had  acquired  a  re- 

de knowledge  of  Latin,  Greek  and  He- 
t  the  age  of  10,  was  graduated  at  Saint 
College,   Cambridge,   in    1679,   and   was 
a  Fellow  there.    He  was  later  ordained, 
arious    livings,    and   was   a   prebend    of 
ry  Cathedral   from   1705  until  his  death. 
s  prominent  in  the  controversy  concern- 
respective  merits  of  ancient  and  modern 

jes,  taking  the  side  of  the  moderns.    He 
;f ended  his  views  in    ̂ Reflections  Upon 
t   and   Modern   Learninj?^    (1694^   1697), was  subjected  to  an  attack  l)y  Swift  in 
Jattle  of  the  Books.  ̂      He  was  also  aii- 
^History  of  Rorne^  (1701)  ;  ̂Traditions 

sages    of    the    Scribes    and    Pharisees* 
and  he  left  an  unpublished  translation 

he   Celtic   of    the    laws   of   Hywel   Dda 

lUND,  in  surgery,  a  solution  of  contin- 
any  tissue   or   soft    part   of   the  body. 

s  are  divided  ]>y  writers  on  surgery  into 
kinds,    the    distinctions    being    founded 

ipon  the  sort  of  weapon  with  which  the 

injury  has  been  inflicted;  upon  the  circumstance 
of  a  venomous  matter  having  been  introduced 
into  the  part;  or  upon  the  nature  of  the 
wounded  parts  themselves,  and  the  particular 
situation  of  the  wound.  Hence  we  have  cuts, 
incisions,  or  incised  wounds,  which  are  pro- 

duced by  sharp-edged  instruments,  and  are  gen- 
erally free  from  all  contusion  and  laceration. 

The  fibres  and  texture  of  the  wounded  pan 
have  suffered  no  other  injury  but  their  mere 
division;  and  there  is,  consequently,  less  tend- 

ency to  inflammation,  suppuration,  gangrene 
and  other  bad  consequences  than  in  the  gener- 

ality of  other  species  of  wounds.  Another  class 
of  wounds  are  stabs  or  punctured  wounds,  made 
by  the  thrusts  of  pointed  weapons,  as  bayonets, 
lances,  swords,  daggers,  etc.,  and  also  by  the 
accidental  and  forcible  introduction  of  con- 

siderable thorns,  nails,  etc.,  into  the  flesh.  These 
wounds  frequently  penetrate  to  a  great  depth 
so  as  to  injure  large  blood-vessels,  viscera  and 
other  organs  of  importance;  and  as  they  are 
generally  inflicted  with  much  violence  the  parts 
suffer  more  injury  than  would  result  from  their 
simple  division.  Many  instruments  by  which 
punctured  wounds  are  made  increase  in  diam- 

eter from  the  point,  and  when  they  penetrate 
far  they  force  the  fibres  asunder  like  a  wedge, 
and  cause  serious  stretching  and  contusion. 
Bayonet  wounds  of  the  very  soft  parts  arc 
ordinarily  followed  by  violent  inflammation, 
tumefaction,  large  abscesses,  fever,  dehrium, 
etc.  A  third  description  of  wounds  are  the 
contused  and  lacerated,  which  strictly  compre- 

hend, together  with  a  variety  of  cases  produced 
by  the  violent  application  of  hard,  blunt,  obtuse 
bodies  to  the  soft  parts,  all  those  common  in- 

juries cailled  gunshot  wounds  (q.v.).  Many 
bites  rank  also  as  contused  and  lacerated 
wounds.  In  short,  every  solution  of  continuity 
which  is  suddenly  produced  in  the  soft  parts 
by  a  blunt  instrument  or  weapon  which  had 
neither  a  sharp  point  nor  edge  must  be  a 
contused,  lacerated  wound. 

Poison  wounds  are  those  which  are  compli- 
cated with  the  introduction  of  a  venomous  mat- 

ter or  fluid  into  the  part.  Such  are  the  stings 
and  bites  of  a  variety  of  insects,  and  the  sur- 

geon, in  the  dissection  of  putrid  bodies,  or  in 
handling  instruments  infected  with  any  venom- 

ous matter,  is  exposed  to  the  danger  of  poisoned 
wounds  from  cuts.  The  most  dangerous,  how- 

ever, of  this  class  of  wounds  occur  from  the 
bites  of  the  viper,  the  rattlesnake,  etc,  or  from 
those  of  rabid  animals.  (See  Hydrophobia). 
Wounds  may  likewise  be  universally  referred  to 
two  other  general  classes,  the  simple  and  com- 

plicated. A  wound  is  called  simple  when  it 
occurs  in  a  healthy  subject,  has  been  produced 
by  a  clean,  sharp-edged  instrument,  and  is  un- 

attended with  any  serious  symptoms.  A  wound, 
on  the  contrary,  is  said  to  be  complicated  when 
the  state  of  the  system  of  the  wounded  part, 
or  the  wound  itself,  indicates  the  necessity  for 
more  complex  treatment  than  the  simple  reunion 
of  the  cut  surfaces.  The  differences  of  compli- 

cated wounds  must,  therefore,  be  very  numer- 
ous, as  they  depend  upon  many  incidental  cir- 

cumstances, the  principal  of  which,  however, 
are  hemorrhage,  nervous  symptoms,  contusion, 
the  unfavorable  shape  of  the  injury,  the  dis- 

charge or  extravasation  of  certain  fluids,  indi- 

cating the  injury  of  particular  bowels  or* vessels, 
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oic.  All  lar^c  <»r  <kti»  wounds  arc  aitonded 
with  ninrt-  i»r  k-ss  >\nipt()inatic  fever,  which 
iisnally  conns  on  at  a  period  xarviiiK  trom  10 
to  My  houFN  after  the  intliciion  of  the  injury,  and 
is  Kenerally  of  ihe  inflammatiirv.  hut  sometimes 
o!  an  asthenic  character.  The  liahility  to  Ran- 
^rene  is  al>o  a  formidaMe  danger  to  he  guarded 
against  in  the  treatment  of  complex  wounds. 

In  incised  wounds  the  first  thing  to  be  at- 
tended to  is  to  stop  the  hemorrhage.  This  is 

Usually  accomplished  hy  simply  liriuKinK  the 
ed^es  of  the  wound  together;  hut  if  any  of  the 
bryjer  hlood-ve>sels  have  I  teen  injured,  pressing 
the  trunk  hy  means  of  a  l>andaKe  or  tourniquet 
will  he  necessary;  and  shcmld  this  not  succeed, 
ihe  \esscls  must  he  Mvured  with  ligatures. 
\e\i,  care  should  le  taken  that  all  extraneous 
>iil-tances  are  remo\ei1  from  the  wound.  Then 
the  edjies  of  the  wi»nnd  are  to  l»e  brought  to- 

gether, and  retained  either  by  straps  of  ad- 
iusivc  plaster,  or  in  some  situations  by  one  or 
two  stitches.  (lenerally  such  wounds  heal  very 
(|uickly,  without  any  suppuration,  "iiy  tirst  in- 

tention.** When,  however,  this  is  not  the  case, 
and  sn]>puratiiin  conu-s  'MI.  all  attempts  to  pro- 

cure uni(m  by  first  intention  should  f)e  al>an- 
iloned,  the  plasters  and  i)andages  removed,  poul- 

tices and  warm  dre-^sinus  used  to  remove  in- 
tliiuimation,  and  afterward  healing  ointment 
applied.  Lacerated  and  contused  wounds  re- 
(piire  to  l>c  similarly  tnated;  but  they  heal  less 
kindly,  and  suppuration  almost  always  takes 
place.  The  swelling  and  intlammatory  symp- 

toms which  commotdy  attend  contused  wounds 
are  to  be  diminished  by  cooling  lotions  or  emol- 

lient jKiultices.  Punctured  woumls  are  danger- 
ous from  their  depth ;  and  the  internal  etlusion 

of  serum  and  blood  which  usually  attends  them. 
They  are  f rc<niently  al>o  followed  by  severe 
ir.tlammation  and  suppuration.  The  same  gen- 

eral principles  apply  in  this  case.  too.  Some- 
tin  ks  it  may  be  necrssarv  to  en  la  r  ere  the  wound 
a  little,  so  as  to  remove  the  stretching  of  the 
parts,  and  to  lessen  the  inflammation;  leeches 
and  fomentations  are  often  ri'tiuired.  In  poi- 

soned wound>  free  incisions,  and  even  ampu- 
tation mav  often  1>e  neces-arv.  See  Cii'XSHi/r 

Worxns  and  consult  IJrewer,  C.  K..  *A  Text- 
!i«)ok  of  Surgery'  (New  York  lf>l5)  ;  Groves, 
K.  \V.  H..  'Ciunshoi  Injuries  of  liones'  (Lon- 

don 1915);  IVidiollow,  I),  r.,  ̂ Military  Sur- 
gerv*  (ib.  19U))  ;  Stevenson,  \V.  R,  *  Wounds 
in   War*    ( N'ew  York    ISQS). 

WOUNDS.  War.     See  War  Wounds. 

WOUWERMAN.  wow'ver-man.  PhUips,  a Dutch  painter:  li.  Haarlem.  May  Ki20;  d.  there, 
10  May  K/xS.  He  was  instructed  !»y  his  father, 
an  inditTerent  artist  and  by  Wynants  of  Haar- 

lem, in  which  city  his  life  was  passed.  .Accord- 
ing m  the  commonly  received  acc(Uint,  his  repu- 

tation a'H  a  painter  during  his  life  was  small. 
.Vftcr  his  death  his  pictures  rose  immensely  in 
value,  and  he  is  now  one  of  the  most  esteemed 
painters  of  the  I)nich  school.  In  consequence, 
it  is  >aid.  "f  the  disgust  with  which  this  neglect 
iusjiired  him.  he  destroyed  lefore  his  death  all 
the  studies  he  had  made  during  his  life,  from 
fear  that  hi^  -on  mi^'hi  be  induced  l»y  the  pos- 

ses-it »n  oi  ibeni  to  bei'ome  a  painter.  His  sul>- 

jeci*  cmi-i-t  I'l-r  the  most  part  of  roaiUide 
scene-  aiid  hnniMiL'  or  battle  pieces,  and  it  is 
commonly    liclivved    that    he    never    painted    a 

picture  without  a  white  or  fcray  horse  as  a 
conspicuous  object.  His  technical  qualities  arc 
of  a  high  order  and  his  skies,  foregrounds  and 
foliage  are  executed  in  the  fiest  style  of  his 
sch(H>l.  He  left  upward  of  800  carefully  fin- 

ished pictures.  Those  offered  fur  sale  always 
ttring  high  prices,  and  in  1892  his  *Hali  of  a 
S{H)rtitig  Party*  was  sold  for  $18J75.  The 
liest  collection  of  his  works  is  in  the  Ro>^ 
Cirallery  <)f  Dresden.  There  are  also  fine  ex- 

amples in  the  Louvre,  and  in  Munich.  Vienna, 
Fetrograd,  Amsterdam,  The  Hague.  Rotter- 

dam, etc.  Consult  De  Groot.  C.  Hofstede. 
*  Catalogue  Raisonne  of  the  Works  of  the  Mo»i 
Eminent  Dutch  and  Flemish  Painters  of  the  17th 

Century*   (new  ed.,  1909). 
WOVEN    FURNITURE.      See    Wickd 

WtWIXG  AND  PROULrrS. 

WOVOKA  (English  name.  Jack  Wa- 
son),  Piute  Indian  prophet:  b.  Mason  VaUe>, 
Xev.,  about  1856.  He  was  left  an  orphan  at 
the  age  gf  14,  and  liecame  a  member  of  the 
family  of  David  Wilson,  a  white  man.  from 
whom  he  received  his  English  name.  In  1888 
or  \SSf),  while  in  delirium  from  an  illness  he 
had  what  he  described  as  a  revelation  to  the 
Indians  from  the  Great  Spirit.  He  established 
himself  as  a  prophet,  foretelling  the  time 
when  the  old  Indian  life  would  be  restored 
as  it  had  l>een  before  the  coming  of  the  whitei 
Amon^  the  principles  he  put  forth  in  his 

preachmg  were  the  equality*  of  women  in ceremonial  affairs,  the  abolition  of  trilial  war- 
fare and  the  war  dance,  property  distribution, 

and  undue  gnef  at  funerals.  He  became  most 

widely'  known  among  the  \'arious  tribes  hv 
the  mstitution  of  the  Ghost  Dance  (<iv* 
which  the  Indians  generally  adopted.  The 
dance  reached  its  greatest  popularity  in  aboot 

a  year's  time  after  which,  largely  because  of 
the  Sioux  outbreak  (1890-91)  and  the  actioB 
of  the  United  States  government,  the  exatr- 

ment  quickly  subsided.  Wovoka's  inflncficr waned  to  negligil)ility  upon  the  failure  of  hit 
prophecies.  Consult  Mooney.  J.,  *The  GboA 
Dance  Religion'   (1900). 

WRANGBL,  vrang'«.  or  WRANOKLL 
Ferdinand  Petrovitch,  Baion.  Russian  navil 
officer  and  explorer:  K  Livonia.  9  Jan.  \K: 
d.  Dorpat,  6  June  1870.  He  studied  at  iIk 
Naval  Academy,  Saint  Peter^mrg  and  in  183^ 
24  directed  a  Polar  expedition  to  explore  the 
coast  of  eastern  Siberia  and  the  region  nonk 
of  .\siatic  Russia.  By  sledge- joumevs  nBdr^ 
taken  in  1822  and  1823  he  reached  bL  TT 

2*  N..  but  he  found  no  trace  of  the  icpoittd 
land  for  which  he  was  searching.  Tliis  «« 
discovered  by  G.  W.  De  Ijong  in  1867.  and  ff 
now  known  as  W range!  Land,  thoogh  tab* 
possession  for  the  United  States  ai  *Nc« 
(*olumlMa»  by  Hooper  in  1881.  In  189^ 
Wrangel  was  governor-general  of  Rmiiir 
.Xmerica,  and  in  1840-^  director  off  the  Rv- 
sian-.'\merican  Company.  He  attained  vke-ai* 
miral's  rank  in  the  navx  In  1855-56  he  w 
acting  Minister  of  Marine,  and  snhscqaaHtr' 

Councillor  of  State.  He  opposed  the  nk  o' 
I<u>sian  America  to  the  United  States.  Ifisi^' 
count  OI  his  Polar  expedition  appeared  in  Rv* 
si  an  in  1H44.  An  account  in  German  was  fR* 
pared  from  Wrangcl's  journals  (18J9).  aado! 
this  an  English  translation  wais  oumIc  by 
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ell's  Expedition  to  the  Polar  Sea* 
Consult  Von  Engelhardt,  <  Ferdinand 

angel  und  seine  Reise^  (1885)  and  Sa- 
L)  *  Narrative  of  an  Expedition  to  the 
ea  in  1820-23 >   (London  1840). 

NGEL,  Karl  Gustaf  von,  (3ount,  Swed- 
ral :  b.  Skokloster,  on  Lake  Maelar,  13 
3;  d.  Isle  of  Rugen,  24  June  1676.  He 
nied  Gustavus  Adolphus  in  his  expe- 
>  Germany,  and  at  the  battle  of  Liitzen, 
rendered  great  services  after  the  fall 

ing.     In  1641  he  was  one  of  the  major- 
who  commanded  the  Swedish  forces 

)  arrival  of  Torstenson,  and  under  him 
ted  in  the  campaign  in  Germany,  and 
>us  march  of  Holstein.  After  the  death 
ming  in  1644  he  received  the  supreme 
d  of  the  Swedish  fleet,  and  obtained 
:  Danish  fleet  a  great  naval  victory  on 
)er,  between  the  islands  of  Femern  and 

In  1646  he  succeeded  Torstenson  as 
der-in-chief  of  the  Swedish  army,  ef- 
junction  at  Geissen  with  the  French 

mder  Turenne,  with  whom  he  crossed 
n  and  besieged  Augsburg,  which,  how- 
is  relieved   by  the  Austrian  army.     In 
Swedes  and  French  defeated  the  Aus- 

id  Bavarians  near  Zusmarshen,  but  re- 

'ore  the  army  of  Piccolomini.  Wrangel ded  under  (Charles  X  in  the  campaigns 
id  (1655)  and  Denmark  (1657-59),  and 
ed  an  army  of  16,000  men  into  the  elec- 
f  Brandenburg.  Ill  health  obliged  him 
luish  this  command  before  the  conclu- 
the  campaign. 

VNGEL  (rang'gel)  LAND,  or  NEW 
4BIA,  an  island  in  lat.  7V  32"  N.,  and 
3**  W. ;  in  the  Arctic  Ocean,  about  1(X) 
1  the  coast  of  Siberia  and  300  miles 
e  coast  of  Alaska.  It  is  about  75  miles 
i  20  miles  wide.  It  consists  chiefly  of 
ks  which  rise  to  a  height  of  2,000  feet. 
base  and  in  places  near  the  shore  line 
some  vegetation.  The  first  mention  of 
1  in  this  locality  was  made  about  1810, 
?21  Ferdinand  Baron  Wrangel,  the  Rus- 
plorer,  commanded  an  expedition  in 
)f  this  land.  Long,  the  American  ex- 
ightcd  the  island  in  1867,  and  Hooper, 
American,  visited  it  in  1881,  and  took 
>n  of  it  for  the  United  States.  He 
the  island  New  Columbia.  Consult 

Rosse,  Muir  and  Nelson,  *  Cruise  of  the 
(Washington  1893). 

VNGELL,  Alaska,  village,  on  Wrangell 
near  the  mouth  of  the  Stikine  River, 
^0  miles  southeast  of  Juneau,  and  120 
t  of  Sitka.  A  settlement  was  made  here 
ians  in  1833.  It  is  a  trading  post  for 
furs.  It  has  a  hatchery,  salmon  can- 

id  storehouses.  It  was  long  important 
tributing  centre  for  mining  camps  and 
trading  posts.  There  is  steamship  com- 
on  with  Seattle  and  the  town  has  a 
ent  school  for  natives.  It  contains 
/ireless  station.     Pop.  about  800. 

LNGLER,  Senior,  a  term  applied 
to  1909  in  the  University  of  Cam- 

England,  to  the  undergraduate  who 
he  best  public  mathematical  examina- 

the  bachelor's  degree.    The  candidates 

for  honors  were  arranged  in  order  of  merit  in 
three  lists  or  classes,  of  which  the  highest  was 
called  that  of  wranglers,  the  next  that  of  senior 
optimes,  and  the  lowest  that  of  junior  optimes 
—  the  whole  constituting  what  was  known  as 
the  mathematical  tripos.  Hence  the  senior 
wrangler  or  the  highest  in  the  list  of  wranelers 
was  tne  most  distinguished  mathematician  of  the 
year.  Since  1909  the  results  of  the  examination 
have  been  published  with  the  names  in  alpha- 

betical order. 

WRASSE,  a  fish  of  the  family  LabridtB 
(q.v.),  of  which  the  best  known  representatives 
in  America  are  cunners,  donccllas,  ladyfishes, 
tautogs,  etc. 

WRATTISLAW,  rat'is-la.  Arthur  Henry, 
English  scholar:  b.  England,  of  Bohemian  par- 

entage, about  1822;  d.  1892.  He  was  grad- 
uated from  Cambridge  in  1844,  was  headmaster 

of  Felstead  Grammar  School  1849-57,  and  of 
that  at  Bury  Saint  Edmonds  1857-79,  and  was 
vicar  of  Manorbier,  Pembrokeshire,  Wales, 
1879-87.  He  was  the  leading  Slavonic  scholar 
of  his  day  in  England,  and  among  his  impor- 

tant! publications  are  *Lvro  Czecho^Slavon- 
ska>  (1849)  ;  <The  Queen's  Court  MSS.  with 
Other  Ancient  Bohemian  Poems  >  (1852) ;  ̂Life, 
Legend  and  Canonization  of  Saint  John  Nepo- 
muk'  (1873);  ̂ Native  Literature  of  Bohemia 
in  the  14th  Century >  (1878) ;  <  Sixty  Folk  Tales 
from  Exclusively  Slavonic  Sources^   (1889). 

WRAXALL,  rak's^l.  Sir  Nathaniel  WU- 
liam,  English  historian:  b.  Bristol.  8  April 
1751;  d.  Dover,  Kent,  7  Nov.  1831.  He  was  in 
the  East  Indian  Civil  Service,  1769-72,  and  dur- 

ing the  course  of  some  seven  years  of  foreign 
travel  was  a  confidential  agent  of  Queen  Caro- 

line Matilda  of  Denmark  to  her  brother,  Greorge 
HI  (1774-75).  He  published  < Cursory  Re- 

marks Made  in  a  Tour*  (1775)  ;  ̂ Memoirs  of 
the  Valois  Kings*  (1777);  ̂ History  of  France 
from  Henry  HI  to  Louis  XIV>  (1795);  <Me- 
moirs  of  the  Courts  of  Berlin,  Dresden,  War- 

saw, and  Vienna*  (1799),  and  the  famous 
^Historical  Memoirs  of  My  Own  Time,  from 
1772  to  1784>  (1815).  For  a  Hbel  in  the  last 
on  Count  Woronzov,  Russian  envoy  to  England, 
Wraxall  was  fined  $2,500  and  sentenced  to  six 

months*  imprisonment.  He  is  an  amusing 
writer,  but  his  veracity  has  been  many  times 
questioned.  He  sat  in  ParUament  for  14  years 
from  1780  and  was  knighted  in  1813.  Consult 
his  ̂ Posthumous  Memoirs,*  continued  from 
1784  to  1790  (1836). 

WRAY,  John.    See  Ray,  John. 

WRECK,  that  which  is  cast  or  driven 
ashore  by  the  waves,  the  goods,  broken  timbers, 
plates,  etc.,  cast  ashore  from  a  ship  that  has 
been  broken  up,  destroyed  or  rendered  helpless 
at  sea,  as  by  collision,  tempest,  etc.  In  mari- 

time law  the  term  means  the  goods  cast  ashore 
by  the  waves  after  shipwreck,  and  left  there 
within  the  jurisdiction  of  some  country,  and 
subject  to  common  law.  A  ship  also  is  a  wreck 
when  she  is  rendered  unable  to  pursue  her 
voyages  without  repairs  exceeding  half  her 
value.  A  stmken  vessel  is  not  a  wreck,  but  a 
derelict.  In  the  United  States  laws  have  been 
enacted  by  the  several  States  bordering  on  the 
sea  and  on  the  Great  Lakes  for  the  safe-keep* 
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iiiK  and  proper  disposition  of  wreck.  Goods 
found  at  low-water  mark,  or  between  hi^h-  and 
low- water  mark,  whether  resting  or  partly  rest- 

ing t)n  the  jironnd.  arc  wrecks,  and,  if  not  re- 
claimed, belong  to  the  owner  of  the  shore.  Sec 

Salvack;  Makink  Insukanciv. 

WRECKAGE,  in  navigation,  is  usiially 
understood  to  mean  any  ship  or  goods  driven 
ashore  or  found  floating  at  sea  in  a  deserted 
or  unmanageable  condition.  In  law,  wreckage 
is  defined  as  such  articles  of  value  as  are  cast 
upon  land  by  the  sea,  and  includes  jetsam, 
flotsam,  ligan  and  derelict.  In  most  countries 
any  person  found  stealing  or  destroying  any 
wreck  is  chargeable  with  felony ;  and  a  person 
proved  to  be  in  possession  of  shipwrecked 
goods,  or  who  offers  .such  goods  for  sale,  may 
be  fined  or  imprisoned.    See  Wreck. 

WREN,  rcn,  Sir  Christopher,  English 
architect:  b.  East  Knoyle,  Wiltshire,  20  Oct. 
\Ci32\  d.  Hampton  Court,  Berkshire.  25  Feb. 
1723.  He  entered  as  a  student  at  Wadham  Col- 

lege, Oxford,  in  1646,  having  previously  given 
proofs  of  genius  l»y  the  invention  of  astro- 

nomical and  pneumatic  instruments.  In  1647  he 
wrote  a  treatise  on  spherical  trigonometry  upon 
a  new  plan,  and  the  following  year  composed  an 
algebraical  tract  on  the  lulian  period.  He  was 
one  of  the  earliest  members  of  the  Philosophi- 

cal Society  at  Oxford,  which  was  the  origin  of 

the  Ko^-al  Society,  after  the  institution  of which,  in  16()3.  he  was  elected  a  Fellow  and 
distinguished  himself  !)y  his  activity  in  pro- 

moting the  objects  of  that  institution.  In  1657 
he  was  appointed  professor  of  astronomy  at 
(ircsham  Ctillcge.  but,  being  nominated  to  the 
Savilian  professorship  of  astronomy  at  Oxford, 
resigned  the  former  ofilce,  and  in  1661  returned 
to  the  university.  He  received  a  commission  In 
\(ib^  to  prepare  designs  for  the  restoration  of 

Saint  Paul's  Cathedral,  then  the  largest  (lOthic edifice  in  the  kingdom.  While  his  designs  were 
under  consideration  the  cathedral  was  destroyed 
!)y  the  fire  of  1666,  and  Wren  ha<l  iu»w  an 
opportunity  for  sii^nalizing  his  talents  by  the 
erection  of  an  entirely  new  structure.  In  1668 
he  succeeded  to  the  otVice  of  surveyor  of  works, 
resigned  his  Savilian  professorship  in  1673.  in 
1674  received  the  honor  of  knighthood;  and  in 
the  follow  ing  year  the  foundation  of  the  new 
cathedral  was  laid.  In  16S()  he  was  chosen 
president  oi  the  Royal  Society.  In  1()H3  he  was 
appointed  architect  and  one  of  the  commission- 

ers of  Chelsea  (  nlUge;  and  the  fnllowiiiK  year 
controller  of  iht-  works  at  Windsor  Castle.  He 
was  elect e<i  membrr  ul  Parliament  for  Plymp- 
lon  in  1(»S.^.  and  !«>  bi^  public  trusts  were  added 
in  16*>8  that  of  romniissiontr  for  the  repair  of 
Westminster  .\1>Ikv,  and  in  \W>  that  of^  archi- 
ttct  oi  Cireenwich  Hospital.  In  170()  he  repre- 

sented in  Parliament  the  boroughs  of  Weymouth 
and  Melcombe  Kegis.  In  17()S  he  was  made  one 
iif  thr  o»mmissinners  for  ihe  erection  of  50  new 
churches  in  and  near  the  city  of  London.  After 
having'  bmk!  It  en  the  highest  ornament  of  his 
prptes>ion  hr  was.  in  1714.  deprived  of  the  sur- 
veytTship  of  the  royal  works  from  political  mo- 

tives. Hi  was  ihrn  in  the  K^th  vcar  of  his  life, 
the  r email hUt  i.f  which  vva>  devoted  to  scien- 
titic  pnrsnii*  ;iM«i  :hr  s'udy  ot  ihr  Scripiures. 
His  remains  win  interrcil  nn<K  r  the  chnir  of 

Saint  Paul's  i  aihedral.  and  over  the  choir  en- 

trance   was    placed    the    following    inscripiion 
(since  removed  to  another  part  of  th«  church): 

SubCiLs  oonditur 
HujiiB  Ecclesic  rt  Urbis  Gonditor. Christ.   Wren: 
Qui  vixit  AniKM  altra  natiMfintA. 

Noo  ftilM  nd  Bono  pubiioo. 
Lector,  si  Monunientum  qoarii* 

Qrcumipicc. 

(Beneath  a  laid  the  builder  of  the  ctmr^h  mxri  "itr. 
who  livrd  abow  ninrty  yrars,  not  for  himself  bat  lot 
the  public  aood.  Readtf.  if  thou  M^kcftt  hu  monumcsL 
look  around). 

The  edifices  constructed  by  Wren  were  prin- 
cipally public,  including  a  royal  hunting  seat  at 

Winchester  and  the  modem  part  of  the  palace 
at  Hampton  Court.  Some  of  the  m*»5t  remark- 

able of  his  buildings,  besides  Saint  Paul's,  arc the  monument  on  Fish  Street  Hill,  the  theatre 
at  Oxford,  the  library  at  Trinity  College.  Cam- 

bridge; the  hospitals  of  Chelsea  and  Green- 
wich; the  church  of  Saint  Stephen's,  Walhrook; 

those  of  Saint  Mar>'-lc-Bow.  Saint  Michael 
Cornhill  and  Saint  Bridge.  Fleet  street ;  and  the 
great  campanile  of  Christ  Church,  Oxford.  The 
Royal  Kxchange  and  Custom-house,  since  de^ 
stroyed  by  fire  and  re-erected,  were  amonff  his 
works.  As  an  architect  he  possessed  an  inex- 

haustible fertility  of  invention  combined  with 
good  natural  taste  and  profound  knowledge  of 
the  principles  of  his  art.  His  talents  were  par- 

ticularly adapted  to  ecclesiastical  architecture, 
but  in  nis  palaces  and  private  houses  he  sume* 
times  achieved  monotonous  results,  as  at  Hamp- 

ton Court.  The  interior  of  the  church  of  Saint 

Stephen's,  Walhrook,  which  has  been  considered 
as  his  chcfd'ccuvre,  exhibits  a  deviation  iron 
common  forms  equally  ingenious  and  licatititul, 

and  Saint  Paul's  CathedraJ  may  be  fairly  reck- 
oned among  the  mo^t  magnificent  prodiKtioos 

of  architectural  genius.  Yet  the  works  of  Wren 
have  not  passed  without  censure.  Even  in  Saint 

Paul's,  while  the  grandeur  of  the  whole  work 
is  admitted,  many  faults,  and  especially  waste 
of  interior  space,  are  charged  against  hisL 
Consult  *Parentalia,  or  Memoirs  of  the  Famil/ 
of  the  Wrens'  (1750) ;  Elmcs,  'Sir  Christopher 
Wren  and  His  Times'  (London  1823);  Gay- 

ton,  H'hurches  of  Sir  Christopher  Wren* 
(London  1848);  Milman,  'Annals  of  Saint 
Paul's  CathedraP  (1868);  'Life,'  by  Phillinoit 
(1883);  Loftie,  <lnigo  Jones  and  Wren*  (New 
York  1893);  Marshall,  'Under  the  Dome  of 
Saint  Paul's*  (1899);  Dimock,  *  Handbook  of 
Saint  Paul's  CathedraP    (19U0). 

WREN,  a  family  (Troalodyiid^)  of  pas- 
serine birds,  having  a  slender,  slightly  cuni-cd 

and  pointed  bill,  with  the  exposed  nostriU 

partly  concealed  by  a  scale,  the  wings  ver>'  short 
and  rounded,  with  nine  well  developed  and  ikc 
first  ̂ ht)rt  primaries,  the  tail  short  and  often 
carried  erect ;  the  legs  are  robust  and  ratbtr 

long.  They  arc  abundant  in  the  neotropical  re- 
gion, less  common  in  the  nearctic,  and  only  a 

few  occur  in  the  Old  V\'orld  in  Europe.  Asia and  Sumatra,  those  of  the  latter  region  being 
more  or  less  al)errant.  The  known  specks  cs- 
ceed  10()  and  are  arranged  in  about  15  genera 
several  of  which  are  confined  to  tropical  Amcf' 
ica.  North  America  has  six  genera  and  M 
species  (losely  related  to  the  wrens  art  the 
mock  ink'  thrushes,  which  some  omilholofeiso 
placi-  in  the  same  family,  and  the  cree^cn 
iCt^rlhiida).    The  wrens  are  pfaiin  Ihtlc  birfc 
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!y  clothed  in  modest  browns  and  seldom 
itiiig  bright  colors  of  very  conspicuous 
nps.  They  are  insectivorous  and  mostly 
tory,    though    particular    species    may   in- 
either  warm  or  cold  regions.  Their 

s   arc  mostly   })rush   piles,    tangled    roots, 
walls  and  similar  places,  where  they  pry 
jvery  nook  and  cranny;  they  enter  holes 
eappear  in  another  place  in  very  mouse- 
ashion ;  and  are  altogether  very  sprightly 
creatures.  Their  songs  are  wonderfully 
and  vehement    for  such   small   birds,   but 
characteristically  for  each  species.  Al- 

h  the  nests  vary  greatly  in  their  location, 
,  is  most  often  a  hole  of  some  sort,  they 
Iways  more  or  less  spherical  in  construc- 
Few  passerine  birds  arc  more  prolific, 

^s  numbering  from  five  to  10,  and  many 
2  species  producing  several  'broods. 
w  birds  are  more  familiar  in  the  United 

;  than  tlie  house-wren  {Trt>(;l<i(lytt*s  a'edon). ibout  fivr  inches  long.  The  C(lor  is  very 
rm,  reddish  ])rown  above,  barred  with 
,  and  pale  fulvous  white  below.     It  often 
its  nest   near  houses  and  in  boxes  pre- 
for  it  or  in  any  convenient  hole.  The 

are  made  to  fill  the  boxes ;  and  to  effect 
large  mass  of  heterogeneous  materials  is 

imes  collected.  From  six  to  e'ght  eggs 
tutc  a  bro(id  and  two  or  three  broods  arc 
ced  in  a  summer.  The  eggs  are  so  thickly 
d  with  brown  that  they  appear  to  be  al- 
LUiiformly  colored.    The  song  is  extremely 
and  vivacious  as  though  the  performer 
overflowing  with  good  spirits.  The  mide 
ery  bold,  pugnaciou>  bird,  readily  attack- 
rds  far  larger  than  itself,  as  the  bluebird 
;wallows,    and    taking    possession    of    the 
which   they   have   appropriated   for   their 
It  even  attacks  cats  when  they  approach 

sts  and  vigort  ubly  scolds  all  intnidcrs. 

e  winter  wren  (7'.  Jiirmalis)  is  our  small- 2cics  of  wren,  only  about  four  inches  long, 
he  ridiculous  little  tail  is  ustially  cocked 
ht  up  into  the  air.  Above,  the  color  is  a 
ark  brown ;  below  it  is  much  lighter,  both 
IS  prettily  barred.  The  typical  form  in- 

most of  eastern  Xorth  America,  the 
las,  and  ncjrthcrnmost  United  Slates  dur- 
e  summer  and  the  rest  during  the  winter, 
tt   in   the   higher   mountains,   it   is  known 
New  Kngland  and  Middle  Stales  only  in 

Iter  seas<Mi.  It  is  a  silent,  secretive  bird 
e    winter    brush-htap    and    roadside,    but 
bold  and  saucy  and  prone  to  stale  its 

n  of  intruders.  The  summer  song  is  said 
powerful  and  musical,  and  the  nest  to  be 
in  a  hole  in  a  log  or  root  near  the 

d.  The  eggs  are  white,  spotted  with  red- 
rown. 

the  genus  dsti^th.^ru.^',  or  marsh-wrens, 
ve  three  specie-.  oT  which  one  (C.  man- 

is  a  Florida  t'orm.  See  Mausii-wrkn. 
ryoihorus  comprises  the  mocking  wrens, 
lich  r.  Iiidm-icuiiius,  ihc  great  Carolina 
is  the  best  known  Fa  stern  species  and  the 
t  of   the  wnns  <  f   this   region.     It  is  six 
long,  of  whirl]  ibe  tail  is  two  and  one- 

inches,   about    e(|nnling   the   wings.      It    is 
imiforni  briglii  rccMish  brown  above  with 
ish  wtnte  nndcr  ])art<,  a  conspicuous 
superciliary  sir(  ak  and  ihe  win^s  and  tail 
xirred   with   black,     li    lives   east   of   the 

plains,  hut  is  more  abundant  South  and 
scarcely  gets  northward  beyond  Pennsylvania, 
in  which  region,  however,  it  is  becoming  more 
plentiful  of  late  years.  It  inhabits  deserted 
buildings,  old  mills  and  shrubbery  in  secluded 
spots,  and  builds  its  nest  in  crannies  in  such 
places,  laying  six  or  more  white  eggs  speckled 
with  various  shades  of  brown.  The  loud  clear 
whistled  song  is  very  characteristic,  and  as  this 
bird  is  scarcely  migratory  is  heard  in  winter 
as  well  as  summer  in  the  neighborhood  of 
Philadelphia.  This  bird  also  mimics  the  notes 

of  others,  Bewick's  wren  {T.  bewickii)  is  a 
lelated  species  very  abundant  in  the  interior 
southward,  while  a  number  of  other  species  and 
sul)specics  of  the  same  genus  arc  found  in  the 
West  and  Southwest.  In  the  latter  region  also, 
as  well  as  in  Mexico  and  southward,  occur 
several  large  wrens  which  have  broad  spread- 

ing tails  composed  of  somewhat  cuneatc  feath- 
ers. Among  these  arc  the  cactus  wrens  (q.v.), 

which  build  purse-shaped  nests  in  bushes  in  the 
desert  regions  of  Texas,  California,  etc.,  and 
the  rock-wrens  and  canon-wrens  (qq.v.),  which 
live  and  nest  in  rocky  places.  They  have  loud 
ringing  songs.  In  Europe  are  several  species 
of  Troglodytes,  of  which  the  beloved  common 
or  jenny  wren  (T.  pannilns)  is  foimd  in  all 
parts  of  Europe,  and  in  Morocco  and  Algeria, 
and  in  Asia  Minor  and  northern  Persia.  In 
central  Asia  it  is  represented  by  T.  pailidtis, 
in  Iceland  and  the  Faroes  by  T.  horealis  and 
ill  Norway  by  T.  bcryensis.  In  England  the 

vernacular  name  "wren^*  is  also  applied  to 
various  si)ecies  of  warblers  and  elsewhere  to 
other  small  birds. 

Consult  Baird,  Brewer  and  Ridgway,  ̂ Land 
Birds  of  North  America'  (Boston  1874); 
Sharpe,  'Catalogue  Birds  of  the  British  Mu- 

seum* (Vol.  VI,  London  1881);  Coucs,  Elliott, 
*  Birds  of  the  Colorado  Valley*  (Washington 
1878) ;  Forbush,  E.  H.,  'IVfuf  Birds  and  their 
Protection*  (Boston  1913) ;  and  ̂ Bulletin  30, 
United  States  Biological  Survey.* 

WRESTLING,  the  most  ancient  form  of 
athletic  exercise,  and  at  one  time  the  favorite 
I)asiime  of  the  Greeks.  The  OUmpic  Games 
(c|.v.),  the  great  festival  of  the  Greeks,  which 
were  instituted  for  the  exhibition  of  various 
trials  of  strength  and  skill,  included  races  on 
foot  and  with  horses  and  cliariots,  contests  in 
leaping,  throwing,  boxing  and  wrestling.  One 
of  the  great  objects  of  the  old  classical  wrest- 

lers was  to  make  every  attack  with  elegance 
and  grace  under  certain  laws  of  a  most  intricate 
nature,  and  the  game  is  described  by  Plutarch 
as  the  hardest  workiiig  form  of  athletics.  In 
Devon  and  Cornwall,  England,  wrestling  on  the 
catch-hold  principle  still  finds  favor.  In  Lan- 

cashire they  adopt  a  catch-as-catch-can  style; 
while  in  Cumberland  and  Westmoreland  the  an- 

cient back-hold  system  continues  to  hold  its 
own.  In  the  United  States  and  Australia,  in 
Germany,  France  ai\d  Japan,  ground  wrestling, 
which  is  the  most  objectionable  of  all  known 
methods,  is  the  most  popular.  This  system  has 
been  dignified  by  the  title  of  Graeco-Roman 
wrestling.  The  Grxco-Roman  style  is  practi- 

cally the  same  as  the  French  method,  and  con- 
sists of  a  struggle  on  the  ̂ ound  till  one  or  the 

other  of  the  competitors  is  compelled  through 
sheer  exhaustion  to  give  in ;  indeed,  such  a  con- 

test is  simply  an  exhibition  of  brute  strength. 
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Oil  lieK:innJiiv;.  the  wrr*itlers  take  hold  from 
the  head  and  not  Imver  than  tiu-  waisi.  when 
I'oih  roll  un  the  Kroimd.  and  then  the  actual 
struft^le  l>efjins.  Tripping,  which  is  the  very 
essence  of  the  K^ime.  is  not  allowed;  therefore 
weight  and  strength  are  the  only  factors  in  the 
contest,  which  terminates  when  one  of  the  com- 
hatants  has  been  placed  on  both  shoulders. 

VN'restliuK  has  recently  become  popular  in  Japan and  India.  The  Japanese  have  adopted  the 
Cira*co-Koman  style  and  receive  handsome  re- 

wards at  the  conclusion  of  their  contests.  The 
Jap  wrestlers,  who  are  a  most  formidable  class 
of  men,  before  entering  the  arena  adorn  them- 

selves with  a  certain  kind  of  paint,  with  a 
huKC  belt  round  the  waist  and  their  enormous 
calves  encased  in  stout  le^KinKs.  The  Indians, 
on  the  other  hand,  wrestle  in  bathing  costume, 
and  in  a  match  only  contest  one  t)out.  and  one 
shoulder  on  the  ground  is  deemed  a  fall.  Con- 

sult Cann.  W.  H.,  *  Manual  of  Wrestling* 
(Battle  Creek.  Mich..  1912). 

WREXHAM,  reks'^m,  North  Wales,  a 
market-town  in  the  count v  of  Denbigh,  12  miles 
south  of  Chester,  in  a  district  containing  coal, 
lead  and  iron.  It  is  a  station  on  the  Great 
Western  and  Great  Central  railways.  201  miles 
from  London,  and  has  several  churches  and 

other  places  of  worship,  schools,  a  guildhall,  in- 
firmar>',  barracks,  market-halls,  public  Jiaths, 
electrical  works,  a  free  librarv,  etc.  The  re- 

stored parish  church,  dedicated  to  Saint  Giles, 
was  erected  in  the  reign  of  Henry  VIII.  There 
are  in  the  town  large  breweries,  tanneries,  paper 
mills,  etc.  It  is  the  seat  of  a  Roman  Catholic 

bishopric.  In  Saint  (iilts*  churchyard  is  the tomb  of  Elihu  Yale,  founder  of  Yale  College, 
New   Haven,  Conn.,  U.  S.  A.     Pop.   18,377. 

WRIGHT,  Adam  Henry,  Canadian  physi- 
cian :  b.  Brampton,  Ontario,  1846.  He  was 

graduated  at  Toronto  l^niversity  in  1866.  took 
the  degree  of  M.D.  there  in  1873,  and  later 
studied  in  Europe.  He  taught  in  the  Toronto 
School  of  Medicine  in  1879-^7;  was  associated 
with  the  .staflFs  of  the  Toronto  General  Hospital 

and  the  Women's  Medical  College;  was  pro- 
fessor of  obstetrics  at  Toronto  University  in 

1887-1012,  and  has  since  l»cen  professor  emeri- 
tus. Since  1011  he  has  been  chairman  of  the 

provincial  <»oard  of  health  of  Ontario.  He 
wrote  *A  Te.xt  Book  of  Obstetrics*   (1905). 

WRIGHT,  Arthur  Williams,  American 
physicist:  b.  Lebanon.  C(»nn..  8  Sept.  1836;  d. 

19'Dec.  101.=^.  He  was  graduated  from  Yale  in 1859,  studied  law  and  was  admitted  to  the  bar, 
but  did  not  practise,  and  was  a  tutor  in  Latin 
at  Yale  1863-66.  and  in  physics  1866-68.  He 
afterward  studied  at  HeideH>erp  and  Berlin,  was 
professor  of  physio  and  chemistry  at  Williams 
College  1869-72;  of  molecular  physics  and 
chemistry  at  Yale  1875-87.  and  of  experimental 
physic**  there  from  1S87-1*X)6.  From  1885  he 
ha>  been  in  charge  of  the  Sloane  physical  kil>ora- 
lory  at  YaK-,  He  has  published  numerous  pro- 
fes*iional  papers,  i*;  a  Fellow  of  the  Royal 
Astronomical  Socit-ty  of  (ireat  Britain,  and  a 
memltiT  of  v;*rious  other  learned  societies.  He 

has  aNo  piibli>hei!  a  *Hi>torv  of  the  Class  of 
185<>  (»f  Yale  ColUiie'   (1<)14). 
WRIGHT.  Carroll  Davidson,  American 

stati-^tician  and  si>ri<»logist :  b.  I)unl)arton,  N.  H.. 
2S  July  1S4<);  d   Worcester.  Mass.,  20  Feb.  1909. 

After  sindxiiig  law.  he  enlisted  in  ihe  I4lh  New 
Hampshire  voluntrers  at  the  outbreak  cf  li:c 
Civil  War.  and  ui  18(4  became  its  culunel  I;i 
18^)5  he  was  admitted  to  the  liar  at  Kccnc. 
N.  ir.  in  18^)7  l»egan  practice  at  Bostfm.  in 
1872-73  was  a  mem}>er  of  the  Massachu^its 
.senate,  and  in  1873-^  chief  of  the  Massa- 

chusetts Bureau  of  LatK>r  Statistic^  He  vkas 
appointed  national  commissioner  ot  labor  in 
1885.  and  he  continued  in  this  otVice  for  mihk 
time  after  his  election  as  president  of  the  col- 

legiate department  of  Clark  University  (NVoi- 
cester.  Mass.)  in  1902.  In  1895  he  U'came  hon- 

orary professor  of  social  economics  in  the  Co- 
lumbian University  (now  Cii-orge  Washington), 

and  delivered  lectures  in  numerous  institutions. 

He  was  chosen  president  of  the  American 
Statistical  Association, 'in  1902  chairman  of  the 
section  on  social  and  economic  science  in  ihc 
American  Association  for  the  Advancemeri 

of  Science  and  vice-president  of  the  assoaa- 
tion,  and  in  VX)3  president.  He  was  re- 

corder of  the  commission  appointed  !>>'  the r  resident  to  arbitrate  in  connection  with 
the  anthracite  coal  strike  in  the  fall  of  1902. 
In  1906  the  order  of  Saints  Maurizio  e  Lai- 
zaro  was  conferred  upon  him  by  the  king 
of  Italy  in  recognition  of  his  services  as 
political  economist.  Be>ides  numerous  con- 

tributions to  periodicals,  he  has  published 
*The  Industrial  Evolution  of  the  United  States' 
(1895);  ̂ Outlines  of  Practical  Sociolug}** 
(1899);  <Some  Ethical  Phase«  of  the  I^liur 
Question'  (1902);  ̂ Battles  of  La}K>r>  (19U6); 
*The  Apprenticeship  System  in  its  Relation  to 
Industrial  Education  *  (1908).  Consult  Wadiiti. 

H.  (i.,  H'arroU  Davidson  Wright:  a  Memorial' 
(Hoston  1911). 

WRIGHT,  Charles  Heniy  Huiulton,  Iri^ 
Anglican  clerg>-man:  b.  I>ublin.  9  March  I8J6; 
d.  190).  He  was  graduated  from  Trinity  Col- 

lege. Dublin,  in  1857.  was  Bampton  lecturer  at 
Oxford  in  1878.  I^nnellan  lecturer  at  Dulitin 
1880.  (irinfield  lecturer  on  the  Septuagint  at 

Oxford  18*^3-97.  and  vicar  of  Saint  Jtihn's,  LiTrr* 
IK>ol.  1891-98.  examiner  in  Hebrew  at  the  Uni- 
versitv  of  London  1897-99,  at  the  Uni\-er«ity  of 
Wales  1897-1901.  and  clerical  superintendent  of 
the  Protestant  Reform  Society  in  1898-1907. 

Among  his  numerous  publications  are  *Gram* 
mar  of  Modem  Irish'  (iaS5:  ed.  IttO); 
'Rook  of  Genesis  in  Hebrew'  (1839);  •Bun- 
van's  Works  with  Notes'  (1866);  < FragmcnB 
and  Specimens  of  Early  I-atin»  (1874);  *The 
One  Religion'  (1881);  'Biblical  Essays* 
(1885);  Wioman  Catholicism  in  the  Light  of 
Scripture*  (2d  ed.,  1897);  <The  Intennedialc 
State  and  Prayers  for  the  Dead*  (1^00); 
'Cicnuine  Writings  of  Saint  Patrick  with  Life* 
(VK)2)  ;  Daniel  and  his  Prophecies*  (1906). 
WRIGHT.  Blizur,  American 

b.  South  Canaan.  Conn..  12  Feb.  1801:  d.  lled- 
t'ord.  Mass..  21  Nov.  1885.  He  was  gradnatti 
at  Yale  in  1886.  was  professor  of  mathcBUiks 
in  W  estern  Reser\e  College  in  1829-15.  and  he- 
came  identified  with  the  ant i -slavery  oiovCBMtf 
in  the  la^t-named  year.  He  then  roBOvcd  li 
New  York,  where  he  edited  Hwmam  Ri^kU 
(18.M-.^5).  and  the  Quarterly  AnH-Slmfn 
Matjacinc  (1837-38).  and  was  at  the  sane  umi 
secretary  of  the  Anti-Slavery  Sodctf.  ̂  
moving  to  Boston  in  1838  he  tlicre  edited  ihi 
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chusetts  Abolitionist,  the  Daily  Chrono- 
1845),  and  The  Commonwealth,  its  suc- 
(1850).  He  published  <  Savings  Banks 

Insurance*  (1872);  ̂ The  Politics  and 
ries  of  Life  Insurance'  (1873),  etc.,  and 
(1858-66)  insurance  commi.ssioner  of 
chusetts.  He  wrote  an  introduction  to 

ier's  poems  (1844),  and  published  a  trans- 
in    verse    of     ̂ La    Fontaine's    Fables' 

RIGHT,     Fanny.       See     D'Arusmont, 

RIGHT,  George  Frederick,  American 
or  and  geologist:  b.  Whitehall,  N.  Y.,  22 
538.  He  was  educated  at  Oberlin  College 
Theological  Seminary,  and  held  Con- 
ional  pastorates  at  Bakersfield,  Vt.,  1861- 
d  Andovcn  Mass.,  1872-81.  He  was  pro- 

of New  Testament  literature  in  Oberlin 
e  1881-92.  and  of  the  harmony  of  science 
eligion  1892-1907,  when  he  became  pro- 
emeritus  retired  on  Carnegie  pension. 

ras  connected  with  the  United  States 
Ifical  Survey  1884-92.  His  works  include 
Logic  of  Christian  Evidence*  (1880)  ; 
cs  in  Science  and  Religion*  (1882)  ; 
Relation  of  Death  to  Probation*  (1882)  ; 
Glacial  Boundary  in  Ohio,  Indiana  and 
:ky>  (1884);  <The  Divine  Authority  of 
ible>  (1884);  <The  Ice  Age  in  North 
ca>  (1889;  5th  ed.,  1911)  ;  <Man  and  the 
I  Period^  (1892);  ̂ Aspects  of  Christian 
ices*  (1898)  ;  ̂Asiatic  Russia*  (2  vols., 
;  ̂ Scientific  Confirmations  of  Old 
lent  History*  (1906)  ;  < Origin  and  Anti- 
of  Man*  (1912);  <See  Ohio  First* 
;  <Story  of  My  Life  and  Work*  (1916). 
s  edited  the  Bibliothcca  Sacra  since  1884. 

RIGHT,  Harold  Bell,  American  novel- 
.  Rome,  N.  Y.,  4  May  1872.  He  was 
;d  in  the  painting  and  decorating  fbusi- 
n  1887-92;  was  a  landscape  painter  in 
7,  and  in  1897-1908  he  was  a  pastor  in 
iristian  (Disciples)  Church.  He  later  de- 
himself  wholly  to  the  writing  of  fiction, 
:ing  novels  of  great  popular  appeal  and 
reached  a  unusually  wide  circulation, 

include  <That  Printer  of  Udells*  (1903)  ; 
Shepherd  of  the  Hills*  (1907);  <The 
I  of  Dan  Matthews*  (1909)  ;  <The  Win- 
f  Barbara  Worth*  (1911)  ;  <Their  Yesier- 
(1912);  <Eyes  of  the  World*  (1914); 
I  a  Man's  a  Man*  (1916);  <The  Re- 
yt\  of  Brian  Kent*    (1919),  etc. 
JIGHT,  Horatio  Gouvemeur,  American 
y  officer :  b.  Clinton,  Conn.,  6  March 
d.  Washington,  1).  C,  2  July  1899.  He 
raduated  at  West  Point  in  1841,  was 
itending  engineer  of  the  building  of 
ackson  at  Tortugas  Fla.  ( 1846-56)  ;  light- 
engineer  in  Florida  (1852-53);  and  as- 
to  the  chief  of  engineers  in  Washington 
61).  He  was  active  throughout  the  Civil 
)ecame  brigadier-general  of  volunteers  in 
iber  1861,  and  took  command  of  the  De- 

nt of  Ohio  in  August  1862.  He  com- 
d  a  division  at  the  battle  of  the  Wilder- 
corps  at  Spottsylvania  Court  House  and 

larbor,  3  June ;  served  as  major-general 
battle  of  Opequaon  Creek,  19  Sept.  1864, 
ntributed  to  the  decisive  victory  at  Cedar 
19  Oct.  1864.     He  was  brevetted  major- 

general  in  the  United  States  army  for  his  serv- 
ices at  the  capture  of  Petersburg,  13  March 

1865,  and  was  mustered  out  of  the  volunteer 
service  1  Sept.  1866.  He  then  returned  to 
regular  army  duly  as  lieutenant-colonel  of  en- 

gineers, becoming  brigadier-general  and  chief 
of  engineers  30  June  1879,  retiring  6  March 
1884. 

WRIGHT,  John  Henry,  American  classical 
scholar:  b.  Urumyah,  Persia,  4  Feb.  1852;  d. 
25  Nov.  1908.  He  was  graduated  from  Dart- 

mouth in  1873,  and  studied  at  Leipzig  1876-78. 
He  was  associate  professor  of  Greek  at  Dan- 
mouth  1878-86,  professor  of  classical  philology 
at  Johns  Hopkins  1886-87,  and  after  1887  pro- 

fessor of  Greek  at  Harvard  and  dean  of  the 
graduate  school  from  1895.  He  was  editor-in- 
chief  of  the  American  Journal  of  Arch<gology 
from  1897,  and  edited  several  important  works, 

including  CoUingnon's  ^Manual  of  Greek  Ar- 
chaeology* (1886),  and  ̂ History  of  All  Na- 

tions*   (24  vols.,  1902). 

WRIGHT,  Joseph,  American  artist :  b.  Bor- 
dentown,  N.  J.,  16  July  1756;  d.  New  York, 
1793.  He  obtained  his  art  education  in  England 
and  Paris,  in  1783  returned  to  America,  and  in 
that  year  painted  a  portrait  of  Washington.  Sub- 

sequently he  executed  another  for  the  Comte  de 
Solms,  and  still  later  a  miniature  profile.  Among 
his  other  portraits  were  those  of  Jay  and  Madi- 

son. In  1792  he  was  made  first  draughtsman 
and  die-sinker  in  the  mint  newly  estabH^ed  at 
Philadelphia.  He  was  the  designer  of  the  first 
coins  and  medals  struck  by  the  national  govern- ment. 

WRIGHT,  Joseph,  English  philologist:  b. 
31  Oct.  1855.  From  1891  to  1901  he  was  deputy- 
professor  of  comparative  philology  in  the  Uni- 

versity of  Oxford,  and  in  1901  was  made  pro- 
fessor. Among  his  publications  are  a  render- 

ing of  Brugmann's  ^Grundriss  der  verleichen- 
den  Grammatik  der  Indogermanischen  Spra- 
chen*  (Vol.  I);  textbooks  of  Middle  Old 
High  German,  and  a  grammar  of  the  dialect  of 
Windhill  in  the  West  Riding  of  Yorkshire. 
But  he  is  known  for  his  ̂ English  Dialect  Dic- 

tionary* (6  vols.,  1896-1905).  In  1899  he  was 
given  a  dvil-list  pension  of  $1,(XX)  per  annum. 

WRIGHT,  Luke  E.,  statesman,  diplomat: 
b.  Tennessee,  1847.  He  has  taken  a  prominent 
and  active  part  in  the  affairs  of  his  State,  es- 

pecially in  Memphis,  where  he  has  practised 
law.  For  eight  years  he  was  attorney-general 
of  Tennessee,  and  during  the  epidemic  of  yel- 

low fever  in  1878  he  did  much  to  relieve  the 
suffering.  From  19(X)  to  1904  he  served  on  the 
United  States  Philippine  Commission,  of  which 
he  was  president  in  1903-04.  In  the  latter  year 
he  became  Civil  Governor  of  the  Philippine  Is- 

lands, and  was  appointed  Ciovernor-General 
soon  after.  This  position  he  held  until  1906, 
when  he  became  Ambassador  to  Japan,  but  re- 

signed soon  after  to  become  Secretary  of  War 

(1908-09). 
WRIGHT,  Mabel  Osgood,  American 

writer  on  nature,  daughter  of  Samuel  Osgood 
(181^-80)  (q.v.):  h.  New  York,  26  Jan.  1859. 
She  was  married  in  1884  to  J.  O.  Wright,  and 
has  made  her  home  in  Fairfield,  Conn.  She 
is  contributing  editor  to  Bird  Lore,  and  has 
published  <Tne  Friendship  of  Nature^  (a 
series  of  outdoor  studies,  1894) ;   ̂Birdcraft' 
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(a     !K>ok     nil     New     Enprland     birds,     1895); 

*  Tom  my -A  line:  A  Natural  History  Story* 
(liV^f))  ;  •Citizen  Bird*  (with  Dr.  C'ovcs,  a  liook 
for  hcffinners,  1897) ;  *Thc  Dream  Fox  Story 
Book*  (1900);  *Thc  Flowers  and  Ferns  in 
Their  Haunts*  (1901);  *I)offtown'  (l<;02); 
<The  Garden.  You  and  V  (1906) ;  <Gray  Lady 
and  the  Birds'  (IW7) ;  ̂ Princess  Flower  Hat' 
(1910):  *The  Stranger  at  the  Gate*  (191J); 
*Thc  H\-nm  of  the  Flag'  (soMicr  marching 
song.  1917)  ;  <Captain  of  the  \Vaich»  (1918). 
WRIGHT,  Marcus  Joseph,  American 

soldier,  lirother  of  J.  V.  WriKht  (q.v.) :  h. 
Purdy,  Tenn.,  5  June  l&JI.  He  studied  law, 
was  admitted  to  the  bar  and  practised  his  pro- 

fession in  Memphis  till  the  outbreak  of  the  Civil 
War,  when  hv  entered  the  Confederate  army  as 
licufenant-coloncl  of  the  154th  Trnncsscc  regi- 

ment. He  was  promoted  brigadier-general  in 
1862.  and  was  wounded  at  Shiloh.  He  has  writ- 

ten *Life  of  Gen.  Winfiold  Scoit*  in  *Great 
Commander*  scries  (1894);  *Life  of  (Governor 
William  Blount' ;  *  History  of  McNairy  County, 
Tenn.*;  *  Sketch  of  the  Life  of  the  Duke  of 
Kent*;  *Thc  SiK'ial  Evolution  of  Woman*; 
Sketchrs  of  Confederate  generals  in  Ap- 

pleion's  'Cyclopedia  of  American  Biography.' 
In  addition  he  was  al.so  co-editor  of  'Memoirs 
of  Robert  E.  Lee*  (with  Gen.  A.  L.  Long, 
1886);  'Lil»rary  of  American  Hisiory>  (1900); 
*  General  Oflicers  of  the  Confederate  Army' ; 
H'olonel  David  Crockett  of  Tennessee';  *Lifc 
of  Gen.  John  Peter  Muhlenberg* ;  *  Tennessee  in 
the  War  of  1861-(o.*  In  1878  he  was  selected  by 
ibe  Deparimcni  (if  War  as  agent  for  the  col- 

lection of  Cunfc<leraie  records  for  the  United 
Stales  government. 

WRIGHT,  Mary  Tappan,  American  novel- 
ist: b.  Steubeiiville,  Ohio.  Decenil)er  1851;  d. 

1^>17.  She  was  a  (Luighter  of  Kli  Tappan,  a 
president  of  Kenyon  ColU^ie,  and  in  1879  was 
married  to  John  Henry  Wright  (q.v.).  Her 
work  in  fiction  which  displays  much  keen 
characterization  and  charm  of  style,  includes 

*.-\  Truce  and  Other  Stories*  (18*>5);  *  Aliens' 
(I'lrii);  «The  Test*  (1*AM)  ;  *The  Tower' 
(l'A)0>;  'Charioteers*   {l^nZ). 
WRIGHT,  Orville,  American  aviator  and 

inventor:  b.  Uayton,  Ohio,  19  Aug.  1871.  He 
was  educated  in  public  and  hi}{h  schools  until 
IKSS.  He  iKTcanii-  interested  in  kites  and  gliding 
machines  and  did  much  experimental  work,  to- 

gether with  his  brother  Wilbur  (q.v.).  From 
VM  he  devoted  his  attention  mainly  to  de- 

veloping a  I  iplane.  The  first  test  was  made  at 
Kitiyhawk.  N.  (.,  in  VX)^,  and  the  first  success- 

ful iotm  distance  test  look  place  near  Dayton, 
Ohio,  in  1^M)5.  He  afterward  made  numerous 
tliL'ht^  in  the  l^iitefl  States  and  abroad.  He 
\\:i^  awarded  a  ̂ old  medal  by  the  French  Acad- 

emy of  Sciences  in  1*/U^>.  He  received  the  hon- 
orary fle^ree  ui  li.S.  from  Karlham  College 

in  T'^)'*.  and  LL.D.  from  01>erlin  College  in 
Vno.  In  1>>15  be  sold  his  holdings  in  the 

W  ̂ i^'h^  .Xeroplane  ("ompany  of  Daxtun. 
WRIGHT.  Robert  Ramsay.  Canadian  bi- 

oloins!  and  rdticatnr:  b.  All«i;i.  SfotlaTid,  2J 
Si  pi  1N?»*  111  \\:iN  trradn:tted  at  Kdinbiirch 
I  i;.  rsit\  :v  1S7.^.  renidxtd  i«»  Canada  in  liS74, 
.o»*l  in  ibat  >«:ir  wa-*  a])poiiiled  proftssor  of 
natural  bi>»!<»r\-  at  Iniver-^ity  Ct»llege,  T<"»ronto. 
He  was  pnifts-sor  of  binlopy  at  the  Cni\er<it> 

of  Toronto  in  18R7-I912.  and  in  1001-12  he  ma. 
also  vice-president  of  the  universiiy  and  dear 
of  the  faculty  oj  arts.  Since  1912  he  has  been 
professor  emeritus  of  biology.  He  was  as- 

sistant director  of  the  biological  station  of 
Canada  after  VX)\.  He  scr\'cd  ai  differrn: 
times  as  president  of  the  Canadian  In^titnic 
the  American  .Association  of  .'Anatomists  and 
of  the  Koyal  Society  of  Canada. 

WRIGHT.  Silas.   American   statesman*  !■ 
Amherst,  Mass..  24  May  1795;  d   Canton.  N  Y. 
27  Aug.   1847.      He   was   graduated   at   Mtddlf- 
bury   College.   Vermont,   in    1815,   studied  law. 
was  admitted  to  the  bar  in  1819.  and  esuMiihrd 
himself  as  an  attorney  at  Canton.   N.  Y.     In 
1823    he    entered    the    State    senate,    where  br 
steadily  opposed  the  political   advancement  of 
De  Wilt   Clinton,  which  he   regarded  at  dan- 

gerous   to    the    Democratic    party,    of    whidi 
throughout   his   life   he   was   a   firm   adherent 
He    sat    in    Congress    1827-29,    and    there  ad- 

vocated and  voted  for  the  protective  tariff  o: 
1828.    He  also  voted  for  the  appointment  of  i 
committee   to  enquire   into   the  expediency  of 
alx>lishing  slavery  and  the   slave   trade  in  the 
District  of  Columbia.     He  was  comptroller  of 
New  York  1829-33,  and  a  Unitcfl  State^i  senator 

1833-44.     He  supported  Gay's  compromise  bill 
in  1833;  voted  against  receiving  a  petition  for 
aliolishing  shivery  in  the  I>i strict  of  Colnnihia. 
and  in   favor  of  excluding  from  the  mails  all 
^'printed   matter  calculated   to   excite   the  pre- 

judices of  the  Southern  States  in  regard  to  rhe 
question   of   slavery,*   voted    for   the   tariff  o: 
1842,  though  most  of  his  political  assoctaie»  in 
the  Senate  voted  against  it ;  and  voted  tor  ibf 
annexation  of  Texas  to  the  l-nion.     In  \SU, 
against  his  will,  he  was  nominated  by  hi>  partv 
to  be  governor  of  New  York,  and  wa>  elcried 
President  Polk  offered  him  the  office  of  Sefr^ 

tary  of  the  Treasur>*  in  1845,  but  he  declined 
it,  as  he  had  previously  declined  a  seat  on  ifce 
Supreme  Court  bench.    As  governor  he  vetoed 
a  bill   appropriating  money   for  work«  on  tk 
canals,  on  the  ground  that  the  effect  of  the  SH 
was  to  resume  the  enlargement  of  the  canali 
which  had  l)een  suspended  by  law  in  1842.  otf 
of  regard  for  the  financial  safely  of  the  Stale: 
recommended  legislation  against  the  anti-renlcn. 
and  on   occasion   of  disturtiances   prudiKcd  h 
them  in  Delaware  County  in  1£45  proclaimed  tke 

county   to   Ih.*   in   a   state   of   insurrection  an.' 
called  out  a  military  force.     Nominated  for  r^ 

election  in  1846,  he  was  defeated  by  the  \\'hi£ 
candidate.    When  the  application  of  the  WUnK"? 
proviso  to  the  territories  obtained  fmm  llcx:cr 
wa<  under  discussion.  Wright  cmphaticaDr  4^ 
clared   that   the   arms   and   the   money  of  the 
Union  ought  never  to  be  used  to  acquire  irrr- 
tory    then    free    for    the    purpose   of   ' 
slavery  upon  it.    On  the  expiration  of  « 
as  uovornor  he  returned  to  his  farm  ac  w 

Consult    *  Lives'    b>*  Jenkins    (Auhani  ' 
Hammond     (Svracuse    1M)) ;    Gtllet    (i 
1874). 

WRIGHT.    Thomas,    English    amiapn 
b  Ten!>ury.  Shropshire,  23  April  1810;  ̂  
ChoNia.  London.  2^  Dec.  1877.  He  was  stmIb- 
ated  at  Trinity  (  ollege.  Cambridge,  settled  it 
London,  ;ind  <Ie voted  himself  to  the  itaiy  of 
F.neli^h  history,  literature  and  amiratie^  H( 
was  opr  a  I  the  f  (Hinders  of  the  Camden  Socict*. 
and  of  the  British  Archaeological 
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irnal  he  edited  1845-50.  Of  the  Percy 
ad  the  Shakespeare  Society  he  was 
ictive  menvber,  and  in  1842  he  was 
corresponding  member  of  the  French 
of  Inscriptions.  He  edited  a  great 
•f  rare  works  connected  with  Early 
terature  and  history  which  have  been 
in  England  by  the  societies  above 

.,  and  also  published  ̂ Queen  Elizabeth 
rimes*  (1838) ;  ̂Essays  on  the  Litera- 
ular  Superstitions,  and  History  of 
n  the  Middle  Ages^  (1846);  <Narra- 
»rcery  and  Magic^  (1851);  ̂ The  Celt, 
m,  and  the  Saxon*  (1852;  5th  ed., 
Panderings  of  an  Antiquary^  (1854); 
tory  of  Ireland*  (1857) ;  ̂Dictionary 
5te  and  Provincial  English^  (1858); 
of  France*  (1858-60);  ^Essays  on 
jical  Subjects*  (1861);  ̂ Manners  and 
s  in  English  During  the  Middle  Ages* 
History  of  Caricature  and  the  Gro- 
1865)  ;  *  Womankind  in  Western  Eu- 
69). 
fHT,  Thomas,  English  biographer: 
Buckinghamshire,  16  May  1859.  He 
ited  at  Buxton  College,  Forest  Gate, 
everal  years  has  been  principal  of  the 
chool  at  Olney.  He  is  the  founder  of 
er  Society,  and  has  published  HTie 
Cowper*  (1886);  the  novels  <The 

f  Garden*  (1889);  <The  Blue  Fire- 
892),  and  <The  Mystery  of  St  Dun- 
392)  ;  <Life  of  William  Cowper*  (the 
biography  of  the  poet,  1892)  ;  *Life 
1  Defoe*  (1894);  <The  Correspond- 
/illiam  Cowper*  (4  vols.,  19(M)  ;  ̂The 
of  a  Lace  Pillow*  (1917),  and  sev- 
aphies. 
rHT,  Wilbur,  American  aviator  and 
b.  near  Millville,  Ind..  1867;  d.  Day- 
),  29  May  1912.  With  his  brother 
j.v.)  he  experimented  with  kites  and 
ichines,  and  in  1903  constructed  a  suc- 
iplanc  with  which  they  made  four 
.  17  Deceml)er  at  Kittyhawk,  N.  C. 
Jtrucled  a  number  of  biplanes  in  1904- 
the  latter  year  went  to  France,  where 

on  the  Michelin  prize  for  a  successful 
1909  during  the  Hudson-Fulton  cele- 
Ncw  York  ho  flew  from  Governor's 

I  the   Hudson    to   Grant's  Tomb  and 
The  Wright  machine  was  afterward 

)y  the  United  States  army  and  the 
itents  were  sold  for  $100,000.  Wilbur 
i  gold  medal  from  the  French  Acad- 
ciences  in  1909.    See  Aeronautics. 

iHT,  William  Aldis,  English  scholar : 
1914.  He  was  a  contributor  to  Smith's 
ry  of  the  Bible*  (1860-63),  secretary 
Id  Testament  Revision  Company  in 
nd  from  1868,  the  year  of  its  establish- 
tor  of  the  Journal  of  Philology.  In 
ecame  vice-master  of  Trinity  College, 
e.  With  W.  G.  Clarke  he  collaborated 
ambridge  Sliakespcare*  (1863-66)  and 
e*  edition  of  Shakespeare's  complete 
364).  Among  his  other  publications 
ns  of  the  *  Letters  and  Literary  Re- 
Edward  Fitz-Gcrald*  (1889);  of  the 
J  MSS.  of  Milton's  Minor  Poems* 
'Fitz-Gerald's  Miscellanies*  (1900); 
tters  of  Edward  Fitz-Gcrald*  (1901); 

^Literary  Remains  of  Edward  Fiti-Gcrald^ 
(1902-03),  and  <  Milton's  Poetical  Works> 
(1903);  ̂ EngUsh  Works  of  Roger  Ascham> 
(1904);  <The  Hexaplar  Psalter>   (1911). 
WRIGHT,  William  Bnrnet,  American 

Presbyterian  clergyman:  b.  Cincinnati,  Ohio,  15 
April  1838.  He  was  graduated  from  Dartmouth 
in  1857;  was  four  years  pastor  of  the  South 
Congregational  Church,  Chicago;  20  years 
pastor  of  the  Berkeley  Street  (Thurch,  Boston, 
and  three  of  the  First  Congregational  Church, 
New  Britain,  Conn.,  and  subsequently  of  the 
Lafayette  Avenue  Presl^tcrian  Church  Buf- 

falo, prior  to  1901.  In  1902  he  retiree  from 
the  active  pastorate  and  has  been  occupied  with 
lecturing  and  writing  on  various  historical  and 
literarv  themes.  He  has  published  ̂ Ancient 
Cities 'from  the  Dawn  to  the  Daylight>  (1887)  : 
<The  World  to  Come^  (1887);  < Master  and 
Men*  or  <The  Sermon  on  the  Mountain  Prac- 

tised on  the  Plain*  (1894);  <The  Cities  of 
Paul>  (1906) ;  <The  Heart  of  the  Master* 
(1911). 
WRIGHTIA,  an  apocynaccous  genus  of 

small  trees  and  shrubs,  with  long,  loose 
branches,  named  after  William  Wright  (1740- 
1827),  a  Scotch  botanist  resident  in  Jamaica. 
The  flowers  are  salver-shaped,  white,  yellow 
or  red,  usually  in  terminal  cymes,  and  have  a 
short  corolla-tube,  five  or  more  scales  at  the 
throat,  and  an  exerted  cone  of  sagittate  anthers. 
W.  tinctoria  is  a  small  tree,  a  native  of  Burma 
and  Southern  India.  The  wood  resembles  ivory 
in  its  hard,  close  grain  and  exquisite  whiteness, 
and  like  that  other  species  of  the  genus,  is  used 
for  small  articles  of  turnery.  The  tree  is  also 
known  as  ivory-tree.  Pala  and  palay.  The  seeds 
are  said  to  be  used  in  dyeing,  and  the  leaves, 
with  the  seeds  of  Cassia  tora,  yield  a  blue  dye 
known  as  pala-indigo,  but  inferior  to  the  gen- 

uine indigo.  IV.  tomentosa,  a  small,  deciduous 
tree,  growing  in  India  and  Burma,  has  a  yellow 
juice,  which,  mixed  with  water,  produces  a  per- 

manent yellow  dye.  It  is  used  by  the  Nepalese 
to  stop  bleeding,  and  the  bark  is  given  as  an 
antidote  to  snakebite.  W.  antidysenterica,  a 
small  tree  found  in  India  and  Burma,  is  a  most 
valuable  remedy  for  dysentery ;  the  Arabs  and 
Persians  consider  the  seeds  as  carminative,  as- 

tringent, tonic  and  aphrodisiac  This  tree  is 
now  classified  tmder  Holarrhena,  and  is  a  prin- 

cipal source  of  conessi-  or  pala-bark. 
WRIGHTSVILLE,  York  County,  Pa.,  on 

the  Susquehanna  River.  31  miles  southeast  of 
Harrisburg  and  11  miles  northeast  of  York, 
was  the  farthest  point  east  reached  by  the 
Confederates  during  the  Civil  War.  In  the 
campaign  preceding  (Gettysburg  (General  Early 
was  ordered  to  seize  the  bridge  across  the  -Sus- 

quehanna at  this  point,  a  wooden  structure  over 
a  mile  long,  restmg  on  stone  piers.  Included 
in  the  structure  was  a  railroad  bridge,  a  pass- 
way  for  wagons  and  also  a  towpath  for  the 
canal  which  here  crossed  the  Susquehanna.  On 
28  June  1863  the  bridge  was  defended  by  the 
27th  Pennsylvania  militia,  a  few  companies  of 
the  20th  and  some  other  organizations  and  con- 

valescents hastily  collected,  in  all  numbering 
about  1,200  men,  under  command  of  Col.  J.  G. 
Frick,  27th  militia.  Frick  held  an  intrenched  line 
about  a  half  mile  west  of  Wrightsville.  Gen- 

eral Gordon's  brigade,  with  Capt  W.  Tanner's 
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battery  and  White's  hattalton  of  cavalrv, marching  throtif^h  York,  appcand  !»cforc  Frick  s 
position  on  the  evening  of  2i^  June  and  tngan 
skirmishing,  under  cover  of  which  Gordon  en- 

deavored to  cut  him  ofl  from  the  bridge  by  a 
f^ank  movement,  but  failed,  and  then  opened 

fire  with  Tanner's  artilUry,  to  which  Frick 
could  not  reply,  being  without  guns.  His  rear 

threatened,  I'rick  retreated  across  the  bridge 
and  fire<!  it,  leavini^  18  or  20  prisoners  in  Gor- 

don's hands,  (iordon  attempted  to  follow,  but 
was  checked  by  the  flames.  The  bridge  was 
totally  destroyed  and  the  flames  communicated 
in  the  town  of  Wright sville,  consuming  several 
buildings,  but  the  further  progress  was  arrested 

by  Gordon's  men.  The  destruction  of  the  bridge was  a  keen  disappointment  to  Karly.  who  had 
hoped  to  cross  it  and  attack  Ilarrisliurg  from 
the  east  side  of  the  river.  On  the  2^hh  Gordon 
n- arched  back  to  York. 

WRIT.  In  general  understanding  a  ̂ yrit  is 
a  mandator>'  precept  issued  !»y  the  anthoritv  of 
and  in  the  name  of  the  executive  !>ranch  of  the 
State  for  the  purpose  of  compelling  the  defend- 

ant to  do  .some  particular  thing  mentioned  in  the 
instrument.  Writs  are  generally  classified  as 
mandamus,  halvas  corpus,  summons,  error,  quo 
warranto,  certiorari  or  review.  Writs  are  fur- 

ther distinguished  as  original  and  judicial. 
Original  issued  without  any  order  of  the  court 
in  the  particular  case,  judicial  issued  in  pur- 

suance of  a  decree  or  order  or  judgment  of 
the  court.  A  writ  of  mandamus  is  a  command 
issuing  from  a  court  of  law  of  competent  juris- 

diction, in  the  name  of  the  State,  directed  to 
some  inferior  court,  officer,  corporation  or  per- 
.«ion,  requiring  ihcm  to  do  some  particular  thing 
therein  specified,  and  which  appiTtains  to  their 
(.tVicc  or  duty.  In  onler  to  secure  a  writ  of 
mandamus  it  is  necessary  to  show  (1)  that  the 
petitioner  has  a  leiral  right  to  have  the  thing 
done  which  it  is  sought  to  l»e  done;  (2)  that  it 
i<  the  duty  of  the  respondent  to  perform  it; 
(3)  that  the  writ  is  the  imly  plain,  spectly  and 
adequate  remedy.  A  writ  has  a  purely  per- 

gonal effect.  An  injunotion  —  eiiber  mandatory 
or  prohibitory  —  is  a  writ  frame(l  aciording  to 
ihe  circumstances  of  the  case  comm.inding  an 
;irt  which  the  court  regards  as  essential  to 
jii>tice  or  restraining  an  act  which  .it  esteems 
ci-ntrary  to  c<ini!y  :\u<\  vr'»od  conscience.  Quo 
warranto  is  an  ordi  r  ii»  sliow  by  what  authority 
a  given  act  is  done  or  oftice  held.  A  writ  of 
error  is  a  con-;nii^'*ion  tt)  a  superior  court  by 
which  they  are  anib«'ri/ed  to  examine  the  rec- 

ord in  a  case  on  which  judgment  has  been  givm 
in  an  inferior  c«»urt.  Mabtas  corpus  is  an  order 
issued  l>y  a  manistrate  to  an  ollicer  in  charge 
ot  the  person  of  the  <b  fendant  and  designed  to 
pve  summary  relief  against  illegal  restraint  of 
personal  liberty.  Summons  is  a  demand  made 
Ma  piTNon  !0  appear  a!  a  j^ixt'ii  time  befoie  a 
(Murt  or  officer.  Ceriiorari  or  review  is  an 
i»rder  t<»  a  superior  court  tf>  re\iew  the  evidence 
p'esenied  U'fnrc  an  inferior  court.  Consult 

IMarkstone.  M'ommeniaries  on  ibi-  l.aw>  of 
Iiuiland':  Hallam.  Constitutional  History* 
(.\ew  York  1S72);  Hurd.  'On  the  KiKhi  of 
IVrsonal  MU-rtv'  and  'On  the  Writ  of  Ha1>eas 
n>rpu<'  r2d  ed  .  .\lbaiiy  1S7(>):  Pollock  and 
Maiilafid,  'History  of  the  F.nglish  Law*  (2d 
ed.  Boston  \»^h. 

WRITERS'  CRAMP,  or  SCRIVENERS' 
CRAMP,  or  PALSY,  an  occupaiion-neuf.*!* 
lo  which  those  who  do  much  writing,  r •specially 

v.ith  the  hand  too  tightly*  contracted,  are  vcr> 
liable.  A  person  with  this  trouble  has  no  com- 

plete control  over  the  muscles  of  the  thumb  and 
middle  and  forefingers,  brought  into  use  in  writ- 

ing, although  other  manual  operations  arc  per- 
formed without  difficulty.  The  affection  «eI«1om 

n>anifests  itself  until  tf>ward  middle  age  Thr 
various  methods  of  treatment  that  have  been 
proposed  have  not  been  very  successful.  Small 
surgical  operations  have  been  performed  wiih 
occasional  but  far  from  general  good  resuItL 
The  application  of  electricity  to  the  adductor 
of  the  thumb,  and  the  kneading  of  the  muscles 
of  the  ball  of  the  thumb  and  the  lower  part  oi 
the  forearm,  so  as  to  promote  the  circulation  » 
tiiose  parts,  are  said  to  he  fieneficial,  but  the 
only  way  to  obtain  perfect  relief  is  for  ibc 
patient  to  abstain  from  writing  altof^ether.  If 
he  is  obliged  to  write  he  will  do  so  with  more 
ease  if  he  uses  a  pen  with  a  very  thick  handle. 
I* or  extreme  cases  several  contrivances  have 
been  devised  for  assisting  the  patient  to  write 
by  altering  the  movements  of  the  fingers  in 
writing,  and  iciving  support  to  the  ball  of  the 
liiiud.  The  t>'pewriter  has  proved  the  best  re- 

st urce  of  those  who  suffer  from  the  ailmciiL 
Sec  N'KrRosis. 

WRITERS  TO  THE  SIGNET,  in  Scot- 
land,  where  lawyers  generally  are  called  writer*, 
jin  incorp<irated  legal  society  dating  from  an 
i^rly  p<riod  of  Scottish  history.  Originalbr. 
the  name  probably  applied  to  clerks  in  the  offer 
of  the  Secretary  of  Slate,  where  was  depo^i»td 
ibc  seal  by  which  the  king's  letters  and  writ* 
•  or  the  purposes  of  justice  were  atttheniica!r<i 
This  duty  was  monopolized  by  this  close  socirv 
of  practitioners,  members  being  appointed,  not 
1<v  public  otticials,  but  by  the  organization.  Tbm 
the  Writers  to  the  Signet  came  to  control  ad- 

missions to  the  bar.  like  the  English  Inns  oi 
Court.  They  still  retain  a  certain  prestige  at 
i!ie  bar,  but  their  former  monopoly  has  been 
t.:kcn  away  by  recent  statutes. 

WRITING,  the  art  of  recording  ideas  br 
means  of  characters  or  figures  of  some  wr: 

impressed  upon  some  kind  of  material  sti*- 
stance.  History,  though  it  docs  not  throw  core 
I  iete  light  on  the  origin  of  writing,  suffices  tu 
show  certain  stages  in  its  progress,  and  %tf» 
these  a  classification  has  been  founded,  vUch 
\<.  however,  incomplete  and  unsatisfactory 
The  simplest  classification  and  perhaps  at  ar 
i'litiatory  stage  the  best,  is  that  which  dividr* 
:ill  writing  into  ideographic  and  phonosraph'^. 
iM-  signs  repre^^enting  the  things  synbohicd  h 
\\  I  rds  and  signs  representing  sounds,  that  i*- 
V. Dills  themselves.  Less^  satisfactorr  ii  thr 
( lasxification  of  writing  into  three  nisiorin! 
sja^'es,  the  figurative,  the  transitional  or  con- 

ventional, and  the  alphabetic.  In  the  fim  of 
t!ie<e,  to  which  hieroglyphic  writing  bckiilP 
\.riting  is  supposed  to  be  pictorial  or  Enmcdi- 
:  '« Iv  representative  of  objects.  After  this,  i* 
the  transitional  period  comes  synbolicil  writ- 
i  'J.  in  whirh  abbreviated  pictures  are  ffBiC' 
•oinii'd  into  arbitrary  s>*mbols.  first  of  thnr 
;i;id  afterward  of  sounds  and  words.  LK^ 
V  Mh  tb«-  prevalcnrc  of  phonetic  writuig  mmbv 
are  represented  first  in  syllables  and  aftemrd it 
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The  course  of  writing  is  generally  in 
ection  thus  indicated,  but  it  is  inaccurate 
lisleading    to    represent    these    stages   as 
in  its  progress.  As  the  most  modern 

z  contains  traces  of  the  first  of  these 
is,  so  the  earliest  contains  traces  of  the 
The  majority  of  the  letters  in  modern 
ets  can  be  traced  to  symbols  or  abbrevi- 
acturcs  representative  of  things,  but  as 
ing  originally  represented  is  usually  an 
whose  name  begins  with  the  sound  repre- 
by  the  letter,  there  is  no  evidence  that 

;n  was  not  originally  intended  in  a  double 
and  used  as  a  phonograph.  In  Eg>'ptian 
lyphics  we  have  ideographs  and  phono- 
mixed  together.  This,  however,  docs 

3ve  the  absolute  precedence  of  ideographs, 
ly  the  imperfection  of  the  phonographic 
its  in  that  system.  The  same  thmg  oc- 
1  the  Mexican  picture  writing,  which  was 
lupposcd  to  be  purely  ideographic.  Its 
;ic  signs  are  syllabic,  not  alphabetic.  In 
vn  system  we  use  figures  and  other  sym- 
hen  phonographic  signs  are  too  slow  for 
jrpose,  and  with  a  less  perfect  phono- 
c  system  this  would  naturally  occur  much 
[requenlly.  It  does  not  appear,  moreover, 
ny  transition  from  pictorial  to  phonetic 
5  is  necessary  through  arbitrary  non- 
ical  symbols.  Both  of  these  modifications 
no  doubt  proceed  simultaneously  from  in- 
lent  causes.  Pictorial  signs  not  phonetized 
be  abbreviated  as  well  as  phonetized 
and  when  the  phonetized  abbreviations 
to  prevail  the  non-phonetized  abbrevia- 
vould  be  phonetized  also,  thus  producing 
pearance  of  a  transition  from  arbitrary 
Is  to  phonetic  signs. 
reason  why  writing  has  had  to  pass 

:h  various  stages  of  pictorial  and  more  or 

•bitrary  symbolical  representation  before 
ig  the  more  perfect  development  of  the 

etic  form  is  not  ver>'  difficult  to  discover, 
has  an  important  bearing  on  the  order  of 
pmcnt.  It  is  not  because  the  rcpresenta- 
f  words  is  in  itself  more  difficult  to  con- 
than  the  representation  of  things,  or 
e  when  the  desire  for  writing  as  a  me- 
of  communication  is  excited  the  human 
:t  is  inadequate  to  the  task  of  forming  at 
in  entire  phonetic  system.  Had  phonetic 
n  alphabetic  representation  been  the  only 
le  means  of  constructing  a  written  symbol 
iculties  would  doubtless  have  been  over- 
by  one  sustained  effort,  as  they  have 
y  been  by  many  partial  ones;  but  as  an 
process  was  to  be  found  and  would  di- 
suggcst  itself  as  a  means  of  meeting  the 
late  demand,  the  more  elaborate  process 
xcluded  and  prevented  by  this  process 
xing  performed.  Nothing  is  easier  than 
vf  a  rude  pictorial  representation  of  cer- 
bjects.     To   draw   something   resembling 
would  be  easier  than  to  agree  on  a  sign 
resent  the  word  man,  hence  ideographs 
naturally  precede  phonetic  symbols.  But 
e  same  reason  the  earliest  systems  of 
^  would   not   be   purely  ideographic  but 
There  are  many  things  which  form  the 

:  of   the  least  sophisticated  human  com- 
itions    which   cannot   be  represented   pic- 
f.    When  writing  was  first  practised  these 
were  already  represented  by  words,  and 

the  idea  would  naturallv  occur  to  form  a  sign  to 
represent  the  word,  that  is,  a  phonetic  sign. 
These  signs  could  not  be  directly  pictorial,  but 
they  might  be  allegorical  or  symbolic,  and  in  the 
absence  of  analysis  of  sound  they  probably 

would  take  that  form,  although  the  direct  in- 
tention was  to  suggest  conventionally  a  specific 

word  by  the  symbol.  This  sort  of  symbol  might 
be  called  a  mnemonic.  From  such  symbols  to 
merely  arbitrary  syllabic  and  alphabetic  symbols 
the  transition  would  be  easy. 

It  is  generally  agreed  that  writing  was  in- 
troduced to  the  western  nations  by  the  Phoeni- 

cians, and  it  is  commonly  believed  that  the 
Phoenician  system  was  based  on  the  Egyptian 
but  the  comparative  antiquity  of  the  Egyptian 
and  Assyrian  or  Akkadian,  the  hieroglyphic  and 
cuneiform  systems,  cannot  be  definitely  deter- 

mined. The  Egyptians  attributed  their  writing 
to  Thoth,  and  the  first  characters  are  said  to 
have  consisted  of  portraits  of  the  gods.  The 
cuneiform  writing,  which  is  cumbrous  and  ex- 

ceedingly difficult  to  read,  has  been  adapted  to 
several  languages,  the  Akkadian,  the  Assyrian, 
the  Persian,  etc.,  in  a  variety  of  ways,  ideo- 

graphic, syllabic  and  alphabetic.  The  Egyptians 
had  three  distinct  kinds  of  writing,  the  hiero- 

glyphic, the  hieratic  and  the  enchorial  or  de- 
motic The  first  is  a  mixed  system,  containing 

large  numbers  of  signs  of  various  characters, 
ideographic  and  phonetic.  It  is  used  chiefiy  for 
inscriptions  on  monuments  and  public  buildings. 
The  hieratic  is  a  cursive  hand  abridged  from 
the  hieroglyphic  for  use  on  papyrL  Both  these 
forms  were  sacred,  and  the  priestly  caste  only 
were  initiated  in  them.  The  demotic  was  in- 

troduced much  later  than  the  other  forms.  It 
was  used  for  trading  and  common  purposes,  and 
in  civil  documents.  The  hieratic  writing  was 
more  phonetic  than  the  hieroglyphic,  and  the 
alphabetic  character  prevailed  in  the  demotic. 
The  first  was  written  in  any  direction  according 
to  the  form  of  the  surface;  the  hieratic  was  at 
first  written  in  colimins,  but  afterward  always 
in  horizontal  lines.  The  hieratic  and  demotic 
are  read  from  right  to  left,  but  the  individual 
letters  are  formed  from  left  to  right  The  con- 

nection between  the  Egyptian  and  the  Semitic 
writings,  to  which  the  Phoenician  belongs,  is  by 
no  means  unanimously  admitted,  many  scholars 
holding  that  the  resennblances  between  them 
may  be  explained  by  the  independent  adoption 
of  common  principles.  The  leading  Semitic 
forms  are  the  Samaritan  or  ancient  Hebrew, 
the  Chaldee  or  East  Aramaic,  the  Syriac  or 
West  Aramaic,  and  the  Kufic  or  early  Arabic, 
which  continued  to  be  used  in  manuscript  for 
several  centuries  after  the  Mohammedan  con- 

quest, after  which  it  was  replaced  by  the 
Neshld  or  modern  Arabic,  which,  with  some 
slight  modifications,  is  the  same  with  the 
modern  Persian.  The  Hebrew  alphabet  now  in 
use,  the  Babylonian  or  East  Aramaic,  is  en- 

tirely consonantal,  the  vowel  points  being  of 
modem  origin.  The  Phoenician  which  forms 
the  basis  of  the  western  languages  was  of  a 
similar  character.  Phoenician  writing  was 
anciently  represented  to  have  been  brought  by 
a  Cadmean  colony  to  Bceotia  about  the  16th 
century  b.c.  (see  Cadmus)  ;  and  a  certain  nimi- 
ber  of  the  Greek  letters  are  undoubtedly  of 
Phoenician  origin.  (See  the  section  on  lan- 

guage and  writing  in  the  article  Greece).    The 
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Greeks  at  first  wrote  from  rivrht  to  left.  an<I 
afterward  adopted  the  method  called  funistro- 
phedon,  from  thr  motifni  of  the  ox  in  plowiiiR, 
that  is.  alternately  from  ̂ i^rht  to  left,  and  from 
left  to  ri^jht.  Writinjj:  from  left  to  ri^ht  was 
said  to  havr  lieen  iiitroducrd  in  the  time  of 
Homer  liy  Pronapides  of  Athens.  The  variouH 
modifications  which  the  Phrrnician  or  Pelas^ian 
forms  underwent  in  Italy  are  to  he  found  by 
comparison  of  the  Oscan.  Etruscan,  Umbrian 
and  early  Latin  inscriptions.  In  the  ancient 
Greek  and  Roman  writing,  and  even  for  a  time 
in  the  medixval  writ  in  j?  of  Kurope,  the  words 
were  not  separated  liy  spaces,  and  no  punctua- 

tion marks  were  used.  The  present  cursive 
characters  with  modifications  occur  in  Greek 
inscriptions  of  the  age  of  Augustus.  In 
mediaeval  manuscripts  a  variety  of  styles  were 
adopted  in  different  epochs  and  countries  and 
for  different  uses,  to  describe  which  in  detail 
would  require  a  separate  treatise.  In  France 
the  various  styles  were  called  after  the  dynas- 

ties under  which  they  prevailed:  Merovingian, 

Carlovingian,  C'apctian,  \'alesian  and  Bourlion. There  were  also  a  variety  of  styles  used  for 
different  purposes  distinguished  by  such  names 
as  majuscule  and  fuinusculc  (great  and  small 
letters),  diplomatic  minuscule  and  many  others. 
Capitals  were  not  then  used  as  now  to  distin- 

guish prominent  words,  but  whole  manuscripts 
were  written  in  large  or  small  capitals.  There 
were  also  a  variety  of  mixed  styles.  From  the 
8th  to  the  11th  centuries  writing  with  trcmblc' 
fftents  was  affected  in  France.  The  diplomatic 
minuscule  was  a  mixture  of  minuscule  and 
cursive  characters  di>t:.iguished  by  an  unusual 
prolongation  of  the  long  letters.  Uncial  letters, 
which  prevaiiec^  from  the  7th  to  the  10th  cen- 

turies, were  rounded  capitals  with  few  hair- 
strokes.  The  practice  of  ornamenting  pages  be- 

gan in  the  8th  century,  and  the  earliest  manu- 
scripts are  also  without  title  pages.  The  so- 

called  Gothic  characters,  in  reality  of  scholastic 
origin,  are  merely  fanciful  de\iatii)ns  from  the 
Roman  types,  such  as  the  rounding  of  straight 
limbs,  the  suJ^stiiution  of  angular  facets  for 
rounded  foims,  with  hair-lined  projections 
from  the  extremities  contrasting  with  massi\c 
l»u(ly-strokes.  They  became  common  in  in- 
scrip!i»»n5  from  the  13th  to  the  15th  centuries, 
and  were  employed  in  church-books  from  the 
time  of  Saint  I.ouis.  The  Ciothic  cursive  wa? 
introduced  al>out  the  middle  of  the  13th  cen- 

tury. The  modern  (icrman  alphabet  was  also 
introduced  in  the  l.Uh  century.  In  Kni^land  a 
varietv  of  styles  called  Saxt^n  prevailed  in  the 
early  Middle  .Agev  An  eles^ant  mixed  style  was 
formed  of  a  cnmbination  of  Roman  Lomlardic 
and  Saxon  characters.  The  Norman  style  of 
writing  came  in  with  William  the  Con<iueror. 
The  old  English  form  of  Gothic  dates  from  the 
middle  of  the  14ih  centurv.  The  Knulish 

*c"nrt  hand.*  an  adaptation  of  Saxon,  pre- 
vailed fri»m  the  Uith  century  to  the  reign  of 

i»e««rL'e  II  In  regard  to  the  antiquity  of  writ- 
iniT  III  other  parts  of  Europe,  it  was  known  to 
the  ( ianK  bi  fore  the  time  of  Ca?sar:  but  no 

tr;ires  ni*  the  ancient  writing  remain,  and whether  it  \v:is  ilerivecl  from  the  (ireeks  or  the 

Pha-iiiei:in<.  i-  donl>ti'nl  There  are  ̂ lit^'lit  traces c»»  writintr  in  Hrii:iin  previous  t«i  the  Roman 
period,  but  ii  it  wtri  eniplo>e(l  by  the  Mrnid*. 
as  Cxsar  says,  it  may  have  existed  without  leav- 

ing remains.  Tlie  Germans  claim  the  knovl- 
edge  of  writing  previou«i  to  their  contact  with 
the  Romans;  but  \n  their  case  also  we  arc  w.th- 

out  early  remains.  The  Runic  alpha*  e:  nted for  many  centuries  in  Denmark.  Norway,  etc. 

may  have  been  emplo>'ed  long  Ijcforc  rhr Christian  era. 
In  the  East  we  find  one  of  tlie  most  strikir.c 

contrasts  in  the  histor>'  of  language  The 
Chinese,  who  have  an  ancient  system  of  writmi; 
>\hicli  they  attribute  to  Fou-hi,  have  never 
reached  the  alphal)etic  system.  Their  character^ 
are  syllabic,  and  as  Chinese  words  are  mono- 

syllables, they  are  strictly  ideographic.  Thty 
have  been  adopted  in  this  way  ly  peoples  (peak- 

ing not  only  different  dialects,  but  different  lan- 
guages, who  apply  the  signs  to  words  of  dif- 

ferent sound  but  of  the  same  signification  as  the 
original.  The  Chinese  system  is  «aid  to  con- 

tain 40,000  characters.  They  were  oriRina!K 
hieroglyphic,  but  from  difficulty  of  interi»reca- 

tion  have  l)ecomc  conventional.'  There  are.  of course,  certain  general  principles  of  comliina- 
tion  and  construction,  but  to  master  the  who!e 
s\«!tem  is  said  to  be  the  work  of  a  lifetime. 
Only  a  limited  portion  of  it  can,  ihcrefort 
have  any  real  existence  as  a  medium  of  ccci- 
munication.  Sanskrit,  on  the  other  hand,  mv 

sesses  the  most  perfect  known  alphal-et.  The 
Hindus  claim  to  nave  derived  it  from  the  godv 
and  call  one  form  of  it  dexanagari  fdx\ice 
city).  It  is  wholly  different  from  the  Semitic, 
and  is  founded  on  a  much  more  complete  axu! 
subtle  analysis  of  sound.  Its  consonant  signf 
number  iS,  its  vowel  signs  14.  They  are  ap- 

plied with  an  analytical  method  which  gives  i 
power  of  distinction  vastly  superior  to  that  of 
European  alphabets,  and  which  is  greatly  ad- 

mired by  scholars.  Sanskrit  is  written  fromlc:: 
to  right.  By  means  of  its  derivatives  it  is  widrh 
diffused  in  the  East.  The  Pali,  which  fonsi 
the  sacred  language  of  the  Buddhists,  has  car- 

ried it  far  beyond  India.  The  Burmese  Pah 
character  is  square,  the  Siamese  round.  To 
complete  the  \  agarics  which  have  prevailed  ic 
the  direction  of  writing,  the  Mexican  pictiiR 
writing  was  written  from  bottom  to  top.  Sec 
Ali'Habet;  Cvnuform  Writing;  Etymoukt; 
Hieroglyphics;  Language.  Science  ur;  Pau- 
OGRAI'HV;     SpFXCH. 

WRONG,  Georfe  Mackinnon.  Cuadas 
educator:  b.  Ontario.  25  Func  1860.  He  wii 

educated  at  I'niversity  and  \V>-cliffe  colleges  ii 
Toronto,  took  orders  in  the  Church  of  EngUnd 
1S«^^.  but  has  since  devoted  his  entire  lime  to 
academical  work,  and  in  1JW4  succeeded  Sir 
Daniel  Wilson  as  professor  of  history  in  ibr 

I'niversity  of  Toronto.  He  has  puMish'ed  'The 
British  Nation:  a  History»  (1<W3)  ;  'The  Ear^ 
of  Elgin'  (1005);  *A  Canadian  Manor  and 
Its  Seigneurs'  (1008);  <The  Fall  of  Canada' 
(1014).  He  is  co-editor  with  H.  H.  Lzt^w 
of  the  annual  Rrznrw  of  Historical  PmNicahiotu 
Rchitinq  to  Canada,  fotmded  in  Iff*?. 

WRYBILL,  an  extraordinary  plover  {A^ 
a*hytuhus  frontalis)  of  \ew  Zeadand,  which  it 
uiiifiur  in  having  a  bill  bent  sideways  near  ik 
tip.  always  toward  the  right.  By  tUf  petB- 
liarlv  ad.iptcd  instrument  it  seems  to  be  aUe  &> 
rrach  and  dbtain  many  small  crtistaccans.  etc 
which  are  ablf  to  creep  under  stones  out  oi 
reach  of  all  the  other  shore-birds  of  the  rcgioft 
which  have  only  the  ordinary  itraiii^t  Und  of 
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The  questions  and  inferences  which  arise 
mind  of  the  evokuionist  in  view  of  this 

vill  be  found  treated  in  Newton's  *Dic- 
y  of  Birds,*  with  references  to  other  au- 
cs.  Sec  Plover,  and  consuh  BuUer, 
i  of  New  Zealand >    (London  1888). 
RYNECK,  a  European  bird  (lynx  or 
torquilla),  related  to  the  woodpeckers, 
has  a  habit  of  twisting  its  head  in  a 

s  manner.  This  bird  visits  Great  Britain 
nmer,  arriving  in  April,  usually  with  or 
efore  the  cuckoo,  and  hence  is  named  the 

)o's  mate."  The  food  consists  of  insects, 
liefly  of  ants  and  their  pupae.     It  is  also 
0  eat  elderberries.  The  tongue  is  long 
ctensile,  like  that  of  the  woodpeckers.  The 
s  formed  in  the  holes  of  trees,  and  the 

,'ary  from  six  to  10. 
RYNECK.    See  Torticolus. 

U-CHANG,  woo'chang',  or  WOO- 
MG,  China,  a  city  of  the  province  of  Hu- 
n  the  Yang-tse-kiang,  opposite  the  citv  of 
)w.  The  latter  is  in  effect  but  a  suburb 

i-chang,  another  portion  on  the  north  hank 
river  l>eing  Hanyang.  It  is  the  great  em- 
n  for  the  tea  exported  by  way  of  Shang- 
It  has  a  government  college  and  mint, 
»ge,  cotton  mills  and  an  electric-lighting 
Pop.  variously  estimated  from  500,000 

,000. 

J-HU,    woo'hoo',    China,    a    treaty-port, 
1  in  1877,  in  the  province  of  Ngan-hwei, 
right  bank  of  the  Yang-tse-kiang  River, 

200  miles  west  oi  Shanghai  and  60  miles 
Nanking.  Some  manufactures  and  a  con- 
3le  trade  are  carried  on.  Canals  connect 
y  with  a  large  productive  region.  Cutlery 
d  cord  arc  its  principal  products.  Its  an- 
ommerce  now  aggregates  about  $22,000,- 
vVu-hu  suffered  severely  in  the  Tai-ping 
on.    Pop.  about  92,000. 

J  TING-FANG,  Chinese  statesman  and 
at:  b.  Singapore,  1842.  He  was  edu- 

at  Saint  Paul's  College,  Hongkong,  and 
1  law  at  Lincoln's  Inn,  London.     He  was 
service  of  the  colonial  government  as 

eter  in  the  law  courts  in  1862-74,  and 
lis  return  from  England  in  1877  he  en- 
in  law  practice  in  Hongkong.  In  1882 
s  appointed  to  the  official  staff  of  Li 
Chang,  at  that  lime  governor-general  of 
and  Grand  Chancellor  of  China.  He 

le  of  the  peace  commissioners  who,  un- 
:'  leadership  of  Li  Hung  Chang,  negoti- 
le   Treaty   of    Shiniono^eki    at   the   con- 
of  the  Chino-Japanese  War,  and  he 

ccupied  high  governmental  offices  at  Pe- 
fie  was  appointed  Minister  to  the  United 
in  18%,  l)ut  in  VX)2  he  was  recalled  to 
to  aid  in  the  negotiation  of  several  com- 
I  treaties.  He  was  appointed  to  the  new 
of  commerce  in  1903;  was  Minister  of 
•ard  of  Punishments  in  1905-06,  and  in 
e  remodeled  the  Penal  Code.  He  was 

Minister  to  the  I'nited  States  in  1908- 
:  re  his  broad  slntcsmanship,  deep  learn- 
1  great  diplomatic  talent  gained  for  him 
read  respect  and  liking.  He  was  made 
r  of  the  permanrnt  Court  of  Arbitration 

Hague.  Fie  pul)lislied  'America  Through 
.1  Spectacles'    (1*M4). 

WUCHOUSEN.  the  great  wind  eagle,  a 
mythological  character,  universally  believed  in 
by  the  numerous  tribes  of  Algonquin  Indians. 
Of  him  many  fabulous  stories  are  told.  Ac- 

cording to  \ht  Passamaquoddy  legend,  in  which 
he  is  called  The-Bird-who-Blows-the-Winds, 
Wuchousen  lives  far  in  the  north,  on  a  huge 
rock  whose  top  reaches  up  into  the  region  of 
the  cloudland,  at  the  very  end  of  the  sky. 
When  he  flaps  his  wings  the  winds  blow  over 
all  the  earth  and  all  the  cloudland.  In  the 
oldeii  days  Wuchousen  was  so  fond  of  blowing, 
of  flapping  the  wind  with  his  monster  wings, 
that  men  could  not  live  in  peace,  for  the 
fear  of  the  tempest  was  ever  upon  them.  So 
terrible  were  these  tempests  that  even  Kul6s- 
kap,  the  Master  of  Men  and  Beasts,  was  often 
afraid  to  venture  out  upon  the  sea  to  fish 
as  was  his  pleasure.  At  last  he  made  up  his 
mind  to  brmg  the  wind  eagle  to  time  and 
make  the  earth  safer  for  all.  So  he  made  a 
long  journey  into  the  far  northland,  on  the 
very  outer  border  of  the  world.  There  he 
found  Wuchousen  flapping  his  mighty  wings 

and  screeching  louder  than  the  howling  tem- 
pest he  was  winging  up.  Kuloskap  protested 

against  this,  representing  to  the  wind  eagle 
that  he  had  already  made  the  world  uninhabit- 

able and  requested  him  to  modify  his  tempest- 
making.  To  this  Wuchousen  replied  that  since 
time  began  he  had  blown  always  in  this  way, 
that  his  wings  needed  exercise  and  tfiat  he 
proposed  to  go  on  flapping  them  no  matter 
what  happened  to  the  rest  of  creation.  In 
a  rage,  Kuloskap,  changing  himself  into  a 
monstrous  giant,  higher  than  the  clouds,  seized 
the  wind  eagle  and,  tying  his  wings  together, 
cast  him  down  from  his  high  clifl  into  me  sea 
thousands  of  feet  below.  Unable  to  move,  the 
eagle  exercised  all  his  magic  power  and  made 
the  waters  so  putrid  that  tney  poisoned  all  the 
streams  and  the  rain  that  fell  from  the  clouds, 
so  that  Kul6skap  was  forced  to  release  him, 
for  being  a  spirit,  he  could  not  kill  him.  But 
that  he  might  not  again  incommode  and  en- 

danger the  world,  he  left  one  of  his  wings 
tied,  when  he  replaced  him  on  top  of  his 
high  cliff.  Since  that  time,  in  the  long  past, 
Wuchousen  has  been  able  to  raise  a  wind  only 
half  so  strong  as  he  used  to;  and  though  he 
often  raises  a  tempest,  yet,  flapping  only  one 
v.ing,  he  soon  grows  tired  and  then  the  tem- 

pest subsides. 
WULFENITE,  native  lead  molybdate.    It 

is  generally  admitted   that  the  best  specimens 
of  this  mineral  are  among  the  most  beautiful 
minerals     known.       It     crystallizes     in     hemi- 
morphic  tetragonal  crystals.     They  are  usually 
in  square  tabular  plates,   sometimes  very  thin 
and  transparent,  but  occasionally  in  elongated 
pyramidal    forms    and    nearly    opaque.      The 
mineral  also  occurs  in  crystalline  masses.     It 
is  very  brittle,  has  a  hardness  of  about  3  and 
is  very  heavy,  its  specific  gravity  ranging  from 
6.7  to  7.0.    Its  lustre  is  resinous  to  adamantine, 
and    colors    are    various    shades    of    yellow, 
orange,     red.     grayish     or    greenish.       It     is 
associated    with     other    lead    ores    at    many 
localities,    as    in    Austria-Hungary,    and    New 
South    Wales,    but    the    United    States    locali- 

ties are  far  more  important.  Magnificent  speci- 
mens occur  in  the  Red  Cloud  and  Mammoth 

mines   of   Arizona,   in   the   Organ   Mountains, 
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New  Mrxico,  at  Eureka,  Ncv.,  and  Tecoira, 
I'tah.  It  was  named  in  honor  of  the  Austrian 
mineraloKi^t.  Wulfen.  ami  has  l>cen  used  to  a 
hmitcd   extent   as   an   ore  of   molybdenum. 

WULFSTAN,  wiilf'st^n.  WULSTAN,  or 
WOLSTAN.  ( 1)  Anglo-Saxon  prelate:  b. 
LnnK  Itchington,  Warwickshire,  about  1007;  d. 
Worcester,  18  Tan.  1005.  Educated  at  Eve- 

sham and  PrtcrnorouKh,  he  became  a  monk  in 
the  monastery  of  Worcester  and  in  1062  was 
consecrated  bishop  of  Worcester.  He  was  one 
of  those  who  submiltid  to  William  the  Con- 
({ueror  at  Berkhampstcad  in  1066,  and  was  al- 

lowed to  retain  his  see.  The  crypt  of  the 
present  Worcester  cathedral  represents  the 
church  which  Wulfstan  caused  to  be  erected 
between  KWU  and  1089.  lie  was  a  man  of 
saintly  character  and  loyal  devotion  to  his 
work,  and  he  is  credited  with  having  induced 
the  merchants  of  Bristol  to  sti»p  their  traflic  in 
slaves.  He  assisted  in  the  Domesday  survey, 
and  led  the  defense  of  Worcester  against  the 
rebellious  nobles,  commanded  by  Roger  de 
l^Iont^omcry.  He  was  buried  in  Worcester 
cathedral,  and  was  canonized  in  1203,  his  day 
being  V)  January.  Consult  ̂ Life,*  by  William 
of  \Ialmesbury.  M)e  Gestibus  Pontificum.^ 
(2)  Wulfstan:  b.  about  930;  d.  1023.  He  was 
archt)ishop  of  York,  and  has  been  regarded  as 

the  author  of  ̂ Wulfstan's  Homilies,'  first printed  in  1701.  (3)  Wulfstan  of  Winchester, 
a  monk  of  the  9th  century,  who  wrote  metrical 
lives  of  Saint  S within  and  Saint  Ethclwold. 

WUNDT.  Wilhclm  (Max).  German  physi- 
ologist, psychologist  and  philosopher:  b.  16 

Aug.  1K32,  near  Nlannheim.  During  the  years 
I S.^  1-56  he  studied  at  Tubingen,  Heidelberg 
and  Berlin.  In  1857  he  became  privatdocent, 
and  in  1864  assistant  professor  of  physiology 
at  Heidelberg  whrre  he  remained  until  1874. 
Here  he  wrote  his  first  important  books  *Dic 
Lehrc  vom  der  Mu^kelbeweginig*  (1858), 
*Beitrage  zur  Theone  der  Sinneswahmehmung' 
(185H-62),  'Vorlesungen  ueber  die  Menschen- 
und  Tiirseele*  (1863;  4ih  ed  1906),  *  Lectures 
on  Human  and  Animal  Psvcnolog)',^  trans,  by 
J.  E.  Creighton  and  E.  iJ.  Titcnener,  1894), 
*L(hr!)Uch  der  Physiologic  des  Menschen* 
(1865;  4th  ed..  1878).  ̂ Grundzuge  der  physio- 
logischen  Psychologie*  ( 1874 ;  6th  ed.  190&-11). 
In  the  *Vorlcsun^:en'  and  the  *Grundzuge* 
Wundt  points  the  way  to  a  new  psycho log>-, 
one  defined  not  by  a  difTerentiation  of  objects, 
but  by  point  of  view,  one  that  is  experimental 
in  its  method,  and  one  capable  of  including 
much  of  the  psycholoi'v  of  Herbart  and  Lotze. 
the  psychophysics  of  We!>er  and  Fechner.  and 
the  sense- physiology-  of  j.  Miiller  and  Helm- 
holt  z.  In  1S74  Wundt  went  to  Zurich  as  pro- 

fessor of  philos«>phy.  and  in  the  following  vear 
was  calle<l  to  a  similar  chair  at  Leipzig  where 
be  has  since  remained.  In  1H7*>  he  established 
the  tirst  psychological  laboratory  and  in  18K{ 

the  I^hilosophische  Studwn,  devoted  chief! v  to 
the  conirilmtions  of  the  Leipzig  school.  Thi« 
reaped  pulilication  with  the  2(Hh  volume  in 
1*^)3.  but  a  new  series,  the  I*s\choiogL^chr 
Studun  was  Ivgun  in  VK)b.  In  IH^X)  appeared 
Mirundriss  <li  r  Psyehologio '  (Outlines  of 
P^>di««l«»j:v,  trans,  by  (*  H.  judd.  1X^*7;  3d  ed., 
I'M)/),  ami  Ml  VKfO  the  tirst  installment  of  his 

* Vulkerpsychologic '    (Vol.    \'    of   the   2d   ed., 

completed  in  1Q14),  the  developmerl  of  Ian- 
Kiiage,  custom  and  religion  from  the  pft>-ch«'- 
logical  point  of  view. 

Meanwhile  he  found  time  aUu  for  phikno- 
phy.  'Logik,*  an  inrjuiry  into  the  thcor>-  uf 
knowledge  and  the  methods  of  scientific  in- 

vestigation, was  published  in  1880-83.  *Ethik.' 
an  investigation  of  the  facts  and  laws  of  the 
moral  life,  in  1886  (Eng.  trans,  by  E  B 
Titchcner,  J.  H.  Gulliver  and  M.  F  Waili- 
burn,  lft97).  *  System  der  Philosophic.*  in 
1K8Q.  'Einleitung  in  die  Philosophic.'  in  1901 
and  ̂ Kleine  Schriften,*  Vol.  1,  philosophica] 
essays,  in  1910.  Wundt's  system  of  philosophy has  been  characterized  as  the  science  of  the 

sciences.  He  attempts  to  'unite  into  a  consis*- 
ent  system  the  general  knowledge  contained  ie 
the  various  sciences,  and  to  trace  back  to  thr.r 
principles  the  general  methods  and  presup- 

positions of  science  in  general.*  As  rcicaril« 

hii»  success,  Kiilpe  says,  *  Wundt's  abili^  to familiarize  himself  thoroughly  with  aO  ne]d» 
of  knowledge,  and  to  ennch  them  all  by  hi« 
ingenious  combinations,  by  his  inspiring  ideas 
and  researches,  and  by  a  rare  gitt  for 
systematic-architectonic  analysis,  has  made 
him  not  only  the  greatest  all  round  scholar  of 
our  time,  but  also  the  most  successful  rcprv- 
sentative  of  those  who  aim  at  a  mcdiatico 
between  philosophy  and  the  special  scicncci 
In  this  respect  he  may  be  called  a  moden 
Aristotle  or  Leibnitx.* 

Bibliography.— Eisler.  R.,  <\V.  Wandi'i Philosophic  una  Psychologic*  (Leipzig  1902): 
Hall,  G.  S.,  ̂ Founders  of  Modem  Psychology' 
(Xew  York  1912);  Koniff,  E..  *  Wundt.  sciof 
Philosophic  und  Psychologic*  (Stutlgan 
1901);  HolTding,  H.,  <  Modem  Philosopben.' 
trans,  by  Mason.  A.  C  (London  1915); 

Kiilpe,  O..  *The  Philosophy  of  the  Present  ta 
Germany,'  trans,  by  Patrick.  M.  L^  and 
Patrick,  G.  T.  W.  (New  York  1913); 
Titchener,  E.  B..  Geissler.  L.  R.  and  Foster. 
W.  S.,  *A  Bibliography  of  the  Sdcntific 
Writings  of  Wilhelm  Wundt,*  in  Amuviat 
Journal  of  Psychology,  XIX,  1906  and  sub- 

sequent   volumes. Hamt  p.  Wnn 
Assistant    Professor    of    Psychology,    ConuB 

L'nivi'rsity. 

WUOTAN,  the  High  German  name  of  the 
Teutonic  god  of  the  winds  and  storms.     Scr 

WUPPBR,  voop'per.  C^rmanv.  a  river  is the  governments  oi  Cologne  and  Diisscldorf 

of  the  Prussian  province  of  the  Rhine.  I* 
rises  on  the  Westphalian  frontier,  and  flov« 
fir^t  northwest  and  then  southwest,  joining  tbe 
Rhine  between  Cologne  and  Dussefdorf  aftff 
a  course  ot  about  60  miles.  It  is  not  navigabk 

for  vessels  of  any  size,  but  it  provides  coe- 
sideralde  power  for  manufactunng  florpofc* 
Its  valley  is  the  most  populous  in  German) 
and  contains  the  important  industrial  towns  o: 
Barmen.  Elbert  eld  and  Sohngen.  In  nb 

upper  cf>urse  it  is  called  the  W^ipper.  Conn*'' 
Sthmidt.  A..   M)ie  Wupper»    (Lenncp  19Q2) 

WURDHA,  wur'da.  India.    Sec  WaMiiL 

WURMSBR.   voorm'zer. murd.  CorNT  von.  Austrian  general:  K 
22  Srpt.   1724;  d    Vienna.  22  Ans.  1797.    He 
served   three  years   in   the   Frendi  mnKf»  ̂  
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for  the  Austrian  service,  where  he  com- 
rd  a  hussar  regiment  during  the  Seven 

'  War,  attaining  the  rank  of  major-gen- 
During  the  Bavarian  war  of  succession 
mmanded  a  special  corps  of  the  army  in 
lia,  and  after  the  peace  was  made  com- 
ng  general  in  Galicia,  and  in  1787  gen- 
of  caValry.  By  the  outbreak  of  the 
h  Revolution  his  family  lost  their  es- 
in  Alsace.     In  May  1796  the  critical  con- 
of  affairs  in  Italy  after  the  defeat  of 

ieu  led  to  the  appointment  of  Wurm- 
0    the    command    of    the    second    Aus- 
army  destined  to  act  against  Bona- 
At  the  head  of  60,000  men  he  obliged 

rench  to  raise  the  siege  of  Mantua;  but 
efeat  of  his  main  body  at  Castiglione, 
edo  and  Bassano,  rendered  his  situation 
lely  critical.  He  finally  forced  his  way 
Mantua,  of  which  the  blockade  was  rc- 
.     A  tnird  Austrian  army  was  sent  into 
but  the  defeat  of  Arcole  prevented  it 
relieving  him;  and  at  length,  in  February 
seeing  the  impossibiHty  of  any  longer 
lining  the  defense,  Wurmser  surrendered 
la  to  Napoleon  and  was  himself  allowed 
eedom. 

URORA,  India.    See  Wabora. 

URTS,  John,  American  educator  and 
writer:  b.  Carbondale,  Pa.,  10  July  1855. 
IS  educated  at  Yale  and  after  traveling  in 
•sia  as  a  newspaper  correspondent  (1876- 
as  graduated  from  the  Yale  Law  School  in 
md  practised  his  profession  in  Jackson- 
Ha.,  1884-96.  From  1897  he  was  professor 
;  law  of  real  property  and  equity  at  Yale 
as  lecturer  on  law  of  contracts  at  West 
in  1916.  In  1914-15  he  was  exchange 
sor  at  the  University  of  California.  He 
It  author  of  *  Minor  and  Wurts  on  Real 

rty*  (1910)  ;  *  Complete  Revision  to  Date 
)nda  Index  Digest^  (1910);  and  author 
he  Anti-Slavery  Movement  with  its  Rela- 
to  the  Federal  Constitution*  (1883) ; 
iburn  on  Real  Property*  (1902)  ;  *  Cases 
leral  Practice*  (1905) ;  <A  Bit  of  Judicial 
•y*  (1911);  ̂ ury  System  Under  Chang- 
3nditions>    (1912). 

URTTEMBERG,  viirt'tem-bcry,  or TEMBERG,  until  1918  a  southwestern 
and  kingdom  of  the  late  German  em- 
between  Bavaria,  Baden,  Hohenzollcrn, 
he  Lake  of  Constance,  which  separates 
m  Switzerland;  area,  7,534  square  miles. 
IS  formerly  included  in  the  territory 
v^abia  (q.v.).  Except  a  few  tracts  in 
uth,  the  surface  is  hilly  and  even  moun- 
s.  In  the  west  the  Schwarzwald,  or  Black 
;,  forms  part  of  the  boundary,  and  the 
r  Rauhe  Alp,  forming  part  of  the  Fran- 
Jura,  covers  an  extensive  tract.  The 

"y  belongs  in  larp:e  part  to  the  basin  of 
nine,  being  drained  northward  into  that 
by  the  Xrckar,  while  the  Danube  flows 
the  southern  districts.  A  part  of  the 

Df  Constance  is  also  included  in  Wiirttem- 
The  climate  is  temperate.  In  the  lower 
ore  favora!)le  districts  the  fm  and  melon 
in  the  open  air,  and  the  vine,  cultivated 
extensive  scale,  produces  several  first- 

wines ;  maize,  wheat,  hops,  tobacco  and 
which  is  employed  in  cider  making,  are 
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chiefly  cultivated.  About  a  third  of  the  coun- 
try is  under  forests,  which  consist  mainly  of 

oaks,  beeches  and  pines.  Of  minerals,  the  most 
valuable  are  iron  and  salt,  both  of  which  are 
worked  by  the  government ;  the  others  are  lime- 

stone, gypsum,  alabaster,  slate,  mill-stones  and 
potter's-clay.  The  manufactures  consist  chiefly of  cotton,  woolen  and  linen  goods,  paper, 
wooden  clocks,  toys,  musical  instruments  and 
chemical  products.  The  government  until 
November  1918  was  a  hereditary  constitutional 
monarchy,  the  executive  power  bein^  lodged  in 
the  sovereign,  and  the  legislative  jointlv  m  the 
sovereign  and  a  parliament,  composed  of  an 
upper  and  a  lower  chamber.  The  yearly  rev- 

enue from  all  sources  is  about  $32,(i(X),0(J0,  and 
the  public  debt,  the  bulk  of  which  was  incurred 
in  constructing  the  state  railways,  was,  previous 
to  the  war  of  1914-18,  about  $160,000,000.  There 
was  no  exclusively  established  religion  under 
the  monarchy,  but  the  king  was  invested  by 
the  constittjtion  with  the  supreme  direction  and 
guardianship  of  the  Evangelical  Protestant 
Church.  Education  is  generally  diffused  and 
the  centre  of  the  educational  system  is  the  Uni- 

versity of  Tiibingen.  Besides  Stuttgart  (the 
capital),  the  chief  towns  are  Ulm,  Heilbronn 
and  Esslingen.  The  history  of  the  state  is  of 
little  general  interest.  Previous  to  the  Napo- 

leonic era  the  rulers  had  the  title  of  duke,  but 
in  1806,  by  the  favor  of  Napoleon,  the  then 
duke  gained  a  great  accession  of  territory,  as 
well  as  the  title  of  king.  In  the  subsequent  ar- 

rangement of  the  European  states  by  the  (Con- 
gress of  Vienna  the  territorial  accessions  were 

confirmed  and  the  kingly  title  formally  recog- 
nized. In  the  war  of  1866  Wurttemberg  sided 

with  Austria  against  Prussia.  It  became  a 
member  of  the  German  empire  on  its  founda- 

tion in  1871.  After  the  collapse  of  the  German 
imperial  armies  on  the  western  front  in  Novem- 

ber 1918  and  the  establishment  of  a  republic 
in  Berlin,  the  Wiirttemberg  monarch  abdicated 
the  throne  and  Wiirttemberg  became  a  constitu- 

ent state  of  the  Republic.  Pop.  2,437,574.  Con- 
sult Gaupp,  ̂ Das  Staatsrecht  des  Konigsreichs 

\Viirttemberg>  (Freiberg  1895) ;  Hirschfeld, 
'Wiirttembergs  Grossindustrie  tmd  HandeP 
(Leipzig  1889) ;  Belschner,  ^Geschichte  von 
VVurttemberg>  (Stuttgart  1902);  Schliz  A., 
'Urgeschichte  Wiirttemlwrgs*   (Stuttgart  1909). 

WURTZ,  viirts,  Charles  Adolphe,  French 
chemist:  b.  Strassburg,  26  Nov.  1817;  d.  Paris, 
12  May  1884.  He  went  to  Paris  in  1845,  in 
1851  became  professor  at  the  Agronomic  Insti- 

tute, Versailles,  in  1853  was  made  professor 
of  organic  chemist r>'  at  the  Sorbonne  and  pro- 

fessor of  toxicology'  at  the  Ecole  de  Medecin. 
1^'rom  1866  to  1876  he  was  dean  of  the  Sor- 

bonne faculty  of  medicine.  He  made  important 
discoveries  in  connection  with  compound  am- 

monias, glycol  and  adol;  and  rendered  a  val- 
uable contribution  to  theoretical  chemistry  in 

distinguishing  the  atomic  relations  of  organic 
compounds.  Among  his  numerous  works  on 
chemistry  are  *La  theorie  atomiciue^  (1878); 
*Le<;ons  ̂ lemeiitaires  de  chimie  modeme* 
(1868);  <Traite  de  chimie  biologique>  (1885). 
Consult  Friedel,  *  Notice  sur  la  vie  et  les  travaux 
de  C.  A.  Wurtz>   (1884). 

WURTZ,  Henry,  American  chemist:  b. 
Flaston.  Pa..  5  June  1828;  d.  10  Nov.  1910.  He 
was  graduated  from  Princeton  in  1848,  studied 
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further  at  the  Lawrence  Scientific  School  of 
Harvard,  was*  Stale  chctnist  of  New  Jersey 
1S54-56,  chemical  examiner  in  the  United  States 
Talent  Olhci-  185'M)1,  and  from  1871  to  1875 
edited  the  American  Cos  Lifjht  Journal.  He 
was  chisely  identified  with  thv  earlier  investi- 

gations of  natural  and  artificial  gas  and  the  use 
of  petroleum  as  fuel.  He  proved  the  existence 
of  Kold  in  sea  water.  In  1888  he  entered  the 
employ  of  T.  A.  Edison  ((|.v.),  as  chemist,  and 
afterwards  made  several  important  chemical  dis- 

coveries, chief  of  which  is  that  of  the  geometri- 
cal laws  of  the  condensation  of  chemical  mod- 

u1l'<.  Othtr  Important  investigations  are  de- 
scribed in  his  scientific  monographs.  Author  of 

*Olitaining  Tota>h  Compounds  from  Greensand 
Marl>  (1850);  *  Geometrical  Chemistry  >  (1870); 
'l)i>covtry  of  Lake  Superior  Silver  Minerals, 
lluntilite  and  Animikite*    (1878),  etc. 
WURTZILITE,  an  asphalt  (elatcriie) 

miiad  exteubivcly  in  Wasatch  County,  Utah, 
and  used  for  roofing  material,  waterproof  felt^i, 
Imilding  paper,  ruliber  sulisiitutcs  and  paving 
materials.  Color  black,  but  dcip  re<l  in  jhin 
I-lates.  Practically  insoluble  in  gasoline  (76) 
and  only  partly  soluble  in  ether,  carbon  disul- 
phidc,  turpentine  and  carbon  tetrachloride. 
WURTZITE  (named  for  C.  A.  Wuriz. 

q.v.),  iM  mineralogy,  a  dimorphous  form  of  zinc 
blende.  Cry^italUzation,  hexagonal;  hardness 
i.5  to  4;  specific  gravity,  3.98;  lustre,  resinous; 
color,  brownish  black;  streak,  brown;  compo- 

sition, a  sulphide  of  zinc,  ZnS;  occurrence,  in  a 
sil\er  mine  near  Oruro,  Bolivia,  in  Portugal, 
Peru,  and  near  Butte  City,  Mont.  Its  arti- 

ficial manufacture  is  accomplished  by  fusing 
equal  parts  of  zinc  sulphate  with  calcium  fluor- 

ide and  barium  sulphide. 

WURZBURG,  Bavaria,  city  and  capital 
of  Lower  Franconia.  on  the  river  Main,  i\i 
n.iles  southeast  of  Frankfort  and  at  the  junc- 

tion ol  the  main  railway  lines  to  Nuremberg 
and  Bamberg.  The  river  is  crossed  here  by 
three  bridges,  of  which  the  hrst  is  a  stone 
structure  i»uilt  in  1474-16U7;  while  the  modern 
Itridges  were  I  milt  in  1887  and  in  1894.  The 
town  is  Imilt  on  lioth  sides  of  the  river,  but 
the  main  portion  of  it  is  on  the  north  bank. 
The  older  portiun  of  the  city  is  of  (|iiaint  and 
irregular  pattern,  liut  the  modern  suburbs  are 
handsomely  laid  out,  with  broad  promenades. 
There  are  many  mediaeval  buildings  in  a  good 
>iaie  of  pre>ervatioii  and  several  aiiciiiiit 
churches.  Among  the  churches  are  the  Ro- 
niaiiesque  cathedral  dating  from  1042-1189,  with 
additions  of  later  date;  the  Marienkapelle,  a 
(lothic  structure  laiilt  in  1377-1441 ;  the  liauger- 
stitTsi  Church,  in  Italian  Renaissance  style, 
Wi7<) '>1 ;  the  Neuniuii>tcr  Church,  dating  froir. 
the  11th  century,  and  the  church  of  Saint  Burk- 
hard.  built  in  l(k3.^4.  A  notalile  structure  is 
ihe  palace,  built  in  1720-44  as  a  residence  for 
the  bi:»liop.s  and  grand  dukes  of  Wiir/burg 
The  I'i^hopnc  tl.ite>  from  741,  but  the  town 
existed  earlier.  Fmni  the  12th  century  the 
iiishop.N  had  ducal  authority.  The  bishopric  was 
-ecnlari^i-d  \\  the  Peace  of  Luneville  in  1803. 
and  \\ui/.}-iii»^  came  under  iiavarian  control. 
Uy  the  Pr.iM  III  Pre>N|iurg  in  1805  it  became 
an  elLCiiira:!  ii:.-!i  i  I-irdiiiand  III.  former  grand 
dnki  i»t'  Tn>..i:!\,  wbi*  :->ok  the  title  of  (iraiid 
I )uki  of  \\l^/^lJti•  .I'd  jnimil  \\\v  luiifedeia- 
iK-n  ui  the  KiiiiK      1:  wa^^  ^l^ll■^ed  to  Bavaria 

in  1815.  A  new  l)ishopric,  without  ducal  au- 
thority, was  established  in  1817.  The  city  wat 

bomliardcd  and  captured  by  the   Fruskians  in 
186^). 

The  University  of  Wurzburg  (q.v.)  addt 
cnnsideralily  to  the  importance  of  the  town, 
and  there  are  also  schools  of  agriculturt  and 
borticulture,  a  royal  music  school  and  other 
educational  institutions.  The  city  is  surrounded 
I'V  vineyards  which  pr(»duce  excellent  wine 
Manufactures  include  furniture,  machinery. 
scientific  instruments,  railway  carriages,  brick. 
chocolate,  beer,  malt  and  vinegar.  It  is  an  im- 
P'»rtant  commercial  centre.     Pop.  about  84.4^1bL 
WURZBURG,  University  of,  a  Genain 

educational  institution  founded  at  Wiirxhurv. 
Bavaria,  by  Bishop  Julius  in  LS82.  An  earlier 
university  of  the  same  name  existed  at  Wan- 
liurg  for  a  short  time  after  1403,  hut  passed 
<  ut  of  existence.  The  university  was  founded 
as  a  Roman  Catholic  institution  and  its  chain 
of  theology  and  phik>sophy  were  held  fiy  fesmu 
until  the  suppression  of  the  order  in  i774.  but 
theological  instruction  remains  in  Roman  Catho- 

lic hands.  The  faculty  of  medicine  early  be- 
came famous  and  has  remained  the  must  im- 

portant in  the  university;  taking,  with  its  kin- 

dred departments  of  dentistry  and  phancao-. more  than  half  the  students  enrolled.  The 
university  was  reorganized  after  Wiirzhurg 
passed  under  Bavarian  control  in  1803.  Thr 
library  contains  nearly  400,000  volumes  There 
are  about  1,400  students  and  100  inMructon. 
I  fere  W.  K.  Rontgen  conducted  the  experi- 

ments which  led  to  his  discovery  of  the 
Rontgen  rays  in  18%. 

WUSHKUM  (from  the  name  of  tber 
chief  village),  meaning  a  species  of  louse  or 
Ilea,  a  tribe  of  the  Chinoolan  stock  of  Nonh 
.\merican  Indians.  They  call  themsclTes  TIm- 
/iii>.  and  are  the  hlchdoot  of  Lewis  and  Clan 
and  the  Wisham,  Wishram,  etc..  of  ocber 
writtrs.  Thev  occupy  the  north  baiUc  of  Colnnk 
bia  River.  VVashington,  from  Tcnino  to  the 
neighborhood  of  White  Salmon  River.  They 
subsist  largely  on  salmon,  and  are  not  resetya- 
tion  Indians,  although  they  took  part  in  the 
\'akinia  treaty  of  1855.  As  they  are  given  to wandering  up  and  down  the  coast  and  as  ifanr 
have  mixed,  to  some  considerable  extent,  with 
neighboring  tribes,  it  is  very  difficult  to  ctfi- 
niate  their  population. 
WUTHERING  HEIGHTS.  Emily 

Bronte's  one  novel,  was  published  in  1847  ondcr 
the  pseudonym  ̂ Ellis  Bell.*  Though  an  al- 
mf)st  complete  failure  with  both  the  public  and 
the  critics  it  was  reissued  in  1849  mntfa  an  iih 

iroduction  by  Kmily's  more  famous  sisMr, 
Charlotte,  the  author  of  ̂ Jane  Eyre.*  The 
work  is  a  belated  and  unconventional  spcdaca 
lif  the  so-called  Gothic  Romance  or  novd  «( 

terror,  inaugurated  by  Horace  Walpolc's  ̂ CuUe 
of  Otranto.'  Its  scene  is  a  bleak  manMon  oi 
(be  Vnrk.shire  moors,  the  home  of  the  Famskaw 
fan  lily,  into  which  is  introduced  the  fooadfal 
IleaihcliflF,  picked  up  hy  Mr.  Eamshaw  on  ik 
biL'h  n<ad.  The  ston*  deals  with  the  fiercely 
uvi  useful  life  of  HeathcUff.  who  dcvclofi 
iiniiir  ill  n^age  and  neglect  an  appalling  crurl9» 
coupled  with  an  intlcxihle  will  and  a  Miaip 
|iov  er  of  fascination.  He  gains  control  of  w 
MaiiiNhaw  pniperty  and  brings  up  HarrtoQ.  fdi 
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besotted  Hindly  Earnshaw,  whom  he 
in  brutal  ignorance.  The  one  redeeming 
I  his  distorted  and  Satanic  nature  is  his 

ve  for  Hindley's  sister,  Catherine,  which 
s  both  her  marriage  to  Edgar  Linton  and 

ath.  Thwarted  by  Catherine's  daughter 
indeavor  utterly  to  debase  Hareton  Earn- 
Heathcliff  starves  himself  to-dealh, 

J  and  exhilarated  by  the  spectral  presence 
woman  who,  despite  his  cruelty,  of  which 
rself  felt  the  effect  during  her  life,  has 
belonged  to  him  in  spirit. 

:  story  is  a  wild  and  passionate  one,  far 
from    real    life,    which    Emily    Bronte 

scarcely  at  all.     Scenes  of  domestic  vio- 
>ucceed  each   other  in  a  way  which  is 

too  much  for  the  reader's  nerves.  The :ers  are  the  creation  of  a  lawless  but 

"dinarily  vivid  imagination,  and  the  whole 
s  written  with  ah  energy  which  triumphs 
le  obvious  limitations  of  its  author's  art. 
st  edition,  with  introduction,  etc.,  is  that 
nent  K.  Shorter,  *The  Complete  Works 
lily  Bronte*  (Vol.  II).  Consult  also, 
r,    C.    K.,    ̂ Charlotte    Bronte    and    her 
;  and  the  essay  on  Emily  Bornte  in 

urne's  Miscellanies.*  James  H.  Hanford. 
rANDOT,  or  HURON  (English  adap- 
of  the  French  Ouendat,  or  Houandaie, 
written     Guyandotte,    from    the    native 
Gendat,  signifying,  *<They  are  is- 

5*).     A    tribe   composed   of   the   rcm- 
of  several  politically  independent 

ian  tribes  and  confederacies  whose 
1  integrity  was  destroyed  by  the  Iro- 
during  the  middle  of  the  17th  century. 
:  these  peoples  may  be  mentioned  the  an- 
Vendat  (or  Houandate),  or  Huron  con- 
:y,  which  was  composed  of  four  tribes, 
,  the  Attigneenongnahac,  the  Attignawan- 
e  Arendahronons  and  the  Tohoiitaenrat 
ohontakenrat),  and  also,  later,  the  afHli- 
bes  known  as  the  Alaconchronons  (Alar- 
nons),  the  Wcnrohronons,  and  the  Aton- 
honons  (Muskrat  people),  the  last  being 
uian ;  and  the  Tionontateronons,  the  At- 
iaronk  (Attiouendarankhronon)  or  Ncu- 
tion,  and  lastly,  the  Eries.  To  the  At- 
[aronk  may  be  added  the  small  affiliated 
mown  as  the  Aondironon  and  the  Ongni- 
lon  (Ongmarahronon).    The  first  known 
of  these  several  peoples  was  south  and 
Lakes  Huron  and  Erie,  in  the  present 

of  Ohio  and  Pennsylvania  and  western 

'ork,  in  Ontario,  Canada,  and  the  north- )re  of  the  Saint  Lawrence  River  as  far 

s  the  site  of  Quebec.  To-day  the  Wyan- 
)-called  live  in  Oklahoma,  where  they 
•  about  300 ;  and .  at  Lorctte,  Quebec, 
.,  where  some  Hurons  who  are  in  fact 
ots,  dwell,  numbering  about  4(X);  the 
aggregating  a!)()Ut  700.  All  these  tribes 
irst  encountered  by  Europeans  were  or- 
I  into  well-governed  communities.  The 
and  politiral  organizations  were  based 
on  bloodkinship,  real  or  fictitious.  Fic- 
kinship  was  obtained  through  the  rites 
►tion.  These  peoples  dwelt  in  lodges  con- 
i  of  bark,  which  were  long  in  figure, 
mes  having  as  many  as  10  or  12 
ith  a  family  on  two  sides  of  each  fire. 
Iges  were  usually  collocated  into  villagCM, 
)f  which   wore  fjuite   strongly  palisaded. 

For  their  sustenance  they  depended  chiefly  on 
agriculture,  raising  cprn  and  beans  of  several 
varieties,  squashes  apd  sunflowers  for  oil.  They 
tanned  and  dressed  the  hides  of  the  animals 
v.hich  they  killed.  The  prepared  skins  they 
neatly  and  skilfully  utilized  in  the  preparation 
oi  their  raiment  and  their  bedding.  Reeds  and 
barks. of  various  kinds  were  useful  in  making 
mattresses  and  other  needed  articles.  The  title 
to  their  lands  was  vested  solely  in  the  mothers 
of  the  people.  The  choice  of  a  candidate  for 
chief  for  either  of  the  two  grades  of  this  office 
Vvas  solely  a  prerogative  of  the  mothers  of  the 
clan  to  which  the  chief  ship  belonged.  The  chief 
held  his  office  during  his  good  behavior. 

WYANDOTTE,  Mich.,  city  situated  in 
Wayne  County,  about  10  miles  southwest  of 
Detroit,  on  the  Detroit  River  and  on  the  Grand 
Trunk,  the  Lake  Shore  and  Michigan  South- 

ern, the  Michigan  Central  and  the  Detroit,  To- 
ledo and  I  ronton  railroads.  Wyandotte  is  a 

thriving  industrial  centre,  having  chemical  and 
salt  works,  ironworks,  shipyards,  fur-coat  and 
robe  factories,  sash  and  door  works,  and  stove 
factories.  Internal  combustion  engines,  automo- 

biles and  their  accessories  are  also  manufac- 
tured here.  The  Eilbert  Memorial  Hospital  is 

at  Wyandotte  and  there  are  a  public  library, 
churches,  schools,  etc.  The  commission  form 

of  government  is  in  operation.  The  city's  re- ceipts from  all  sources  in  1918  amounted  to 
$53,398.81,  of  which  $22,923.17  was  an  unex- 

pended balance  from  the  year  previous.  The 
total  disbursements  for  the  same  period  were 
$41,682.01.  The  real  property  valuation  is 
$12,547,610,  and  the  personal  $3,222,070.  Pop. 
12,000. 
WYANDOTTE  CAVE,  in*  Crawford 

County,  Ind.,  a  natural  formation,  five  miles 
northeast  of  Leavenworth,  second  in  size  to 
Mammoth  Cave  (q.v.),  but  having  a  greater 
niimber  and  variety  of  stalactites  and  stalag- 

mites than  any  other  cave  in  the  United  States. 
It  has  been  explored  for  a  distance  of  23  miles. 
The  chambers  and  galleries  are  numerous,  some 
about  350  feet  long  and  180  feet  high.  Some 
of  the  remarkable  features  are  Monument 
Mountain,  about  175  feet  high,  and  75  feet 
above  its  crests  is  the  grand  dome.  The  Pil- 

lared Place  contains  several  clusters  of  stalac- 
tites, and  the  Pillar  of  the  Constitution,  a 

large  stalagmite  30  feet  high  and  75  feet  in 
circumference.  There  are  144  places  of  un- 

usual interest  named.  Consult  Hoyey.  H.  C. 
^Celebrated  American  Caverns^  (1896) ;  ana 
Indiana  State  Geological  Reports. 

WYANT,     wl'^nt,     Alexander     Helwig, 
American  artist:  b.  Port  Washington,  Ohio, 
11  Jan.  1836;  d.  New  York,  29  Nov.  1892. 
After  trying  the  saddlery  business,  he  turned 
to  art,  became  a  painter  of  landscapes  at  Cin- 

cinnati, exhibited  in  the  National  Academy  of 
Design  in  1865,  was  elected  associate  of  the 
academy  in  1868,  and  academician  in  1869.  In 
1865  he  went  to  Europe,  becoming  a  pupil  of 
Hans  Gude  at  Carlsruhe.  He  attained  high 
rank  in  landscape  art,  painting  almost  exclu- 

sively American  scenes,  and  being  particularly 
successful  in  views  from  the  Adirondack 
wilderness.  His  chief  characteristics  are  subtle 
tones,  the  evanescent  moods  of  nature  that 
he  was  quick  and  able  to  catch,  and  a  deUcate 
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quality  of  workmanship.  His  work  is  well 
represented  in  the  Motropolitan  Museum.  New 
York.  He  was  a  founder  of  the  American 
Water-Color   Society.     Among   his   works   are 
*  Scene  on  the  l^pper  Susquehanna*  (1869); 
<Pool  on  the  Ausah!e>  (1871);  Mn  the  Ad- 
irondacks*  (Metropolitan  Museum) ;  *A  North 
Woods*  Brook';  ̂ ^n  Old  Clearing*;  ̂ Pool 
in  the  North  Woods*;  *\rw  lersev  Meadows* 
(1872);  « Sunset  on  the  Prairie*  (1876);  *  Rem- 

iniscence of  th<'  Connecticut*  (1878);  *F.ven- 
irg*    (1885);   'Sunset  near  Killarney*   (1886); 
*  October   Day*    (1«*)2). 

WYATT,  wi'^t.  Tames,  English  architect: 
1..  Hurton  Consia!»ie.  StafTord^hire,  3  Aug.  1746; 
d.  MarllK)rough.  Wiltshire,  5  Sept.  1813.  Ho 
was  taken  to  Rome  in  176()  by  Sir  William 
Hagot,  and  during  the  next  six  years  studied 
;«rchitccture  in  that  city  and  in  Venice.  Re- 

turning to  London,  he  brought  himself  into  no- 
tice by  his  designs  for  the  Pantheon,  in  Oxford 

street,  a  building  for  many  years  famous  as  the 
rendezvous  of  the  fashionable  world.  He  re- 

ceived innumeral)le  commissions  for  private 
residences  in  all  parts  of  the  kingdom;  but  his 
designs,  for  the  most  part  in  a  sort  of  Graeco- 
Iialian  style,  have  little  at  the  present  day  to 
recommend  them.  Al>out  1782  he  turned  his  at- 
tentitm  to  Gothic  architecture,  being  one  of  the 
fi!st  to  attempt  its  revival;  and  for  many  years 
was  employed  as  a  restorer  of  cathedrals  and 
parish  churches,  in  the  course  of  these  labors 
making  sad  havoc,  at  Salisbury.  Hereford.  Dur- 

ham and  elsewhere.  It  mu'^t  be  said,  however, 
that  his  imperfect  conceptions  of  Ciothic  art 
were  shared  by  his  contemporaries  and  approved 
liy  the  taste  of  his  time,  in  large  measure.  His 
most  famous  work  in  this  style  was  Fonthili 
al'bcy,  erected  for  Beck  ford  in  1705.  He  held 
the  position  of  survevor-gt  neral  subsequent  to 
17%.  and  in  1802-03  was  pre-idint  of  the 
Royal  Academy.  George  III  employed  him  at 
Windsor.  Wyatt  is  often  referrnl  to  as  "The 
Destroyer.** 
WYATT.  Sir  Matthew  Digby,  English 

architect  and  an  writer:  b.  Rowde.  near 
Devizes.  Wiltshire.  1820;  d.  London.  21 
Mav  1877.  He  made  a  diligent  study  of  the 
arcfiitccturc  of  Italy.  France  and  Germany,  re- 

turning to  Kngland  in  1846  to  publish  his  *Geo- 
meirical  Mosaics  of  the  Middle  Ages*  (1848). 
In  1856  he  wa**  appointed  architect  to  the  East 
liidia  Company,  and  made  many  important  de- 

signs for  public  work^  in  Great  Britain  and 
Irdia;  in  IS^rf)  wa>.  awardeil  the  royal  gold 
imdal  of  the  Royal  liKtitntr  of  Hritish  .\rchi- 
tects;  and  in  186*j  wa«i  kiiikrhttd  and  made  Sladc 
professor  of  fine  art**  ai  Cambridge.  Hi<  chief 
iMHikN  are  *  Mi  fal  Work  and  its  Artistic  De- 
siL-n*  (1852);  '  !nd!i»itrial  .\rt^  of  the  l^th  Cen- 

tury* (18.x^):  'Art  TreaMiris  nf  the  Tnited 
KiiiKdon-'  (1857);  'Fine. Art'  (1870);  *Archi- 
tect"**  lltndlHMtk  in  Spain*   (1872), 

WYATT,  Sir  Thomas.  Fnirlish  poet:  b. 
K<  nt.  .ilumi  1^03.  if.  Sherborne.  Dorsetshire.  11 
Oct  1^42  Hi  wa-'  k'raduated  fri>m  Camliridge 
in  151S.  ninv  b;tve  sindied  at  Oxford,  and  Mib- 
snitieiitlv  wi  Tit  ou  hi"  travel^  io  th«*  Cnntinent. 
After  hi«i  rt'.nni  m  F.iii^land  be  nupeared  at 
c«iurt.  wbiTe  tb*  ri't>nf:i»i()ii  he  bad  .ilrtaflv  ac- 
iiuired  a*i  a  wit  ;t!ii'  :»  p-»rt  iii'mdiiird  bim  to 
the  notirc   <f    H«  ::r'.    VIM.   who   retained  him 

about  his  person  and  knighted  him  in  1S17.  He 
v.as  employed  on  several  diplumatic  oiisMmi 
to  different  powers,  and  was  a  friend  of  Thoous 
Cromwell  (q.v.),  in  whose  fall  he  ran  Moe 
risk  of  being  involved.  In  1542  he  was  re- 

turned to  Parliament  as  knight  of  the  shirr  for 
Kent.  A  close  student  of  foreifni  literararr. 
Wyatt  introduced  the  sonnet  into  England  froai 
Italy.  In  this  he  is  con:monly  associated  with 
Henry  Howard,  F-irl  of  Surrey,  hat  is  motf 
correctly  to  be  regarded  as  the  pioneer.  Nonr 

of  Wyatt's  verse,  sacred  or  secular,  appeared 
in  his  lifetime.  Some  of  the  secular  poenu 
were  prmted  (%  are  assigned  to  Wyatt)  in  thr 
'Songes  and  Sonnettes*  (l.^S7)  of  Richard 

Tottel,  commonly  known  as  ̂ Tottel's  MiscH- 
lany.  *  There  are  among  the  extant  works  Jl 
sonnets,  and  satires  in  heroic  couplets,  imitatni 
from  Persius  and  Horace.  W'yatl's  poen^ 
e\  incc  more  elegance  of  thought  than  imagina- 

tion, while  his  mode  of  expression  is  far  more 
artificial  and  labored  than  that  of  Surrey.  Con- 

sult Nott's  edition  of  W>'att  and  Surrey  with 
the  elal)orate  memoir  prefixed  thereto  (1816); 
al»io  the  article  by  Churton  Collins  in  T.  H 
Ward's  <Knglish  Poets'  (1883).  and  SinKMuT* 
*Sir  Thomas  Wyatt  and  his  Poems'  (1880) 
Consult  also  Foxwell,  A.  K.,  *  Study  of  S:r 
Thomis  Wyatt's  Poems'  (New  York  1912)  and 
Padelford,  F.  M.,  <  Early  XVIih  Ceniurr 
I.yrics*  (London  1907). 

WYCHBRLEY,  wTch'^r-lT.  William,  Enf- lish   wit   and   dramatist:   h.   Give.    Shrop^rr. 
about  \(A0:  d.  London,  1  Jan.  1716.     .\boiit  \te^ 
he  went  to  France  for  his  education,  hut  he  re- 

turned to  England  a  short  time  In: fore  the  Rfs- 
1  oration,  and   was   entered  a  gentleman  cov- 
moner  of  Queen's  College,  Oxford,  which  be 
left  without  a  degree,  and  took  chambers  in  the 

Middle  Temple.    He  paid,  however,  little  atic«- tion  to  the  law.  but  became  a  man  of  fashioi! 
in  the  town,  and  made  himself  known  as  anther 

of  <Love  in  a  Wood,  or  Saint  James's  Fait.* a   comedy,   published   about    the   end   of   1671 
This  piece  brought  him  into  much  notice,  tnd 
his  popularity  was  increased  by  comedie«  tlBT 
soon    afterward    followed:      ^The    GentlcBM 
Dancing-master.'  published  in  1673;  *  The  Cone- 
try  Wife.'  produced  in  1672  or  1673,  and  'l*e 
Plain  Dealer,*  1674.    He  became  a  favorite  of 
tl'.e  meretricious  Duchess  of  Qeveland,  and  wi« 
much  regarded  by  Villiers.  the  witty  and  proii- 
gate  Duke  of  Buckingham,     .\hout  1680  he  in- 
proved  his  circumstances  by  marrying  the  Coat' 
tess  of  Drogheda.  a  young,  rich  and  beairtifal 
widow.     At  her  death  soon  afterward  she  fet- 

tled her  fortime  upon  him;  hut.  his  title 
disputed,  the  costs  of   law  and  other 
brances  produced  embarrassment,  which  ttM 
in   arrest.     He  remained  in  confinement  srw 

years,   until   released  by  James   II.   who.  if  i» 
"iaid.  was  so  pleased  with  his  comedy  of  •The 
Plain  Dealer^  that  he  ordered  his  debti  to  h 
paid,   and   added   a   pension   of    £200  per  *- 
num.    which   he   lost   at   the   revohitioa     IV 

succession   to   his    father's   estate,   whidi  w* 
strictly  entailed,  does  not  appear  to  kvre  it- 
lit  ved    him     from    the    emharrassments    wiff 
v.  birb   be   had  again    fallen,   and   from  vttcfc 
hi    found   a   deliverance  on^  a   few  dits  ̂  

i'<  re   his   death   in   marrying  a  young  woina 
with  a  fortune  of  £I,5(X).    Besides  the  ph>>  »^ 
ready  mentioned  he  wrote  poems  of  no  %'ainc  o? 
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:.  His  plays  are  excessively  licentious, 
s  a  friend  of  Dryden,  and  in  his  later 

i  Pope,  but  Pope's  statements  regarding ^nnection  are  not  much  to  be  depended 
mong  latest  editions  of  his  plays  is  that 
C.  Ward  (London  1893) ;  Hazlitt.  Wil- 
Lectures  on  the  English  Comic  Writers' 
19;  new  ed.,  New  York  1910) ;  Lans- 
Lord,  *  Memoirs  of  the  Life  of  William 

rly,  Esq.;  with  a  character  of  His  Writ- 
London  1718). 

XKOFF,    wi'kof,    Walter    Augustus, 
an  sociologist:  b.  Mainpuri,  India,  12 
1865;  d.  15  May  1908.  He  was  gradu- 
t  Princeton  in  1888,  and  after  further 
n  Europe  began  in  July  1891,  the  life  of 
aborer,  working  his  way  from  Connecti- 
I^alifornia  and  spending  18  months  in  this 
*.  His  aim  was  to  study  from  the  inside 
•nomic  conditions  surrounding  American 
arners,  and  the  immediate  outcome  of  his 
nent  was  his  three  sociological  works: 
i^orkers  —  the  East>  (1897) ;  <The  Work- 
he  West>  (1898)  ;  ̂A  Day  with  a  Tramp 
her  Days>  (1901).  In  1893-94  he  went 
the  world  twice  as  a  private  tutor,  in 

as  made  a  lecturer  on  political  science  at 
on,  and  in  1898  became  an  assistant  pro- 

of political  economy  there.  His  works 
idely  read  and  aroused  considerable  dis- 

rCLIFF,  wlk'Hf.    See  Wicltf,  John. 
TE,  wi,  a  river  partly  in  Wales,  partly 
jland,  with  its  source  in  Plynlimmon 
jmeryshire.  After  a  circuitous  ana 
?  course  of  about  130  miles,  having 
through  Radnorshire,  Herefordshire  and 
ed  Monmouth  from  Gloucestershire,  it 
to  the  Severn  below  Chepstow.  It  is  dis- 
hed  for  the  beauty  and  variety  of  its 
',  especially  in  the  neighborhood  of  Tin- 
bbey.  The  tide  at  Chepstow  sometimes 
3  feet.  Large  vessels  cannot  ascend  be- 
Ihepstow  Bridge,  but  barges  of  from  18 
>ns  reach  Hereford.  A  canal  from  Here- 
onnccts  the  Wye  with  the  Severn  at 
5ter.     Other  towns  on  the  river  are  Mon- 
Ross  and   Builth.    Tintern  Abbey,  one 

noblest  ruins  of  England,  is  on  the  banks 
Wye. 

''ETH,  John  Allan,  American  physi- ).  Marshall  County,  Ala.,  26  May  1845. 
eived  his  education  at  the  University  of 
lie,  and  at  Bcllevuc  Hospital  Medical 
:.  During  the  Civil  War  he  served  as 
,te  in  Company  I  of  the  Fourth  Alaba- 
Zavalry.  After  practising  as  attending 
1  to  Mount  Sinai  and  Saint  Elizabeth 
Is,  he  founded  the  New  York  Polyclinic 
1  School  and  Hospital,  the  pioneer  organ- 
for  post-graduate  medical  study  in  the 
States.  For  a  number  of  years  he  was 
nt  of  the  faculty,  and  surgeon-in-chicf 
institution.  He  has  been  president  of 

nerican  Medical  Association,  the  New 
\cademy  of  Medicine,  the  New  York 
Medical  Association  and  the  New  York 
)gical  Society.  In  1878  he  was  awarded 
it  and  second  prizes  of  the  American 
1  Association,  and  the  Bcllevue  Alumni 
ition  Prize  in  1876.  He  has  published 

xt-Book   on   General    Surgery^    (1888); 

^Osteo-Plastic  Operation  for  Correction  of 
Deformities  of  the  Nose  and  Palate^  (1892); 
<Life  of  Lieutenant-General  Nathan  Bedford 
Forrest>  (1899);  <With  Sabre  and  ScalpeP 
(an  autobiography,  1915). 

WYKEHAM,  wik'^m,  William  of.  Sec William  op  Wykeham. 

WYLIE,  wi'li,  Robert,  American  artist:  b. 
Isle  of  Man,  1839;  d.  Pont  Aven,  Brittany, 
France,  4  Feb.  1877.  He  was  brought  to  this 
country  when  a  child,  and  after  some  study 
in  the  Pennsylvania  Academy  was  sent  by  his 
trustees  to  study  in  France  in  1863.  Settling 
at  the  village  of  Pont  Aven  he  was  presently 
surrounded  by  a  colony  of  artists.  In  the  Paris 
Salon  of  1872  he  obtained  a  second-class  medal, 
but  not  till  after  his  death  did  his  paintings 
attract  much  attention.  His  ̂   Death  of  a  Ven- 
dean  Chiefs  (1876)  hangs  in  the  Metropolitan 
Museum,  New  York. 

WYMAN,  wi'm^n,  Jefferies,  Americaa 
anatomist:  b.  Chelmsford,  Mass.,  11  Aug.  1814; 
d.  Bethlehem,  N.  H.,  4  Sept.  1874.  He  was 
graduated  from  the  Harvard  Medical  School  in 
1833,  was  professor  of  anatomy  anad  physiology 
at  Hampden-Sidney  Medical  College,  Richmond, 
Va.,  1843-47,  and  Hersey  professor  of  anatomy 
at  Harvard  from  1847  until  his  death.  He  es- 

tablished there  the  Museum  of  Comparative 
Anatomy  and  for  many  years  was  indefatigable 
in  efforts  for  its  increase,  was  president  of  the 
Boston  Society  of  Natural  History  1856-70,  be- 

came curator  of  the  Peabody  Museum,  Cam- 
bridge, in  1866,  and  published  over  175  scientific 

papers,  including  <0n  the  External  Habits, 
(Characters  and  Osteology  of  the  Gorilla^ 
(1847);  <0n  the  Nervous  System  of  the  Bull- 
Frog^  (1853) ;  ̂Observations  on  the  Develop- 

ment of  the  Skate ^  (1865)  ;  *  Observations  and 
Experiments  on  Living  (Organisms  in  Heated 
Water*  (1867);  and  <  Fresh-water  Shell- 
Mounds  of  the  Saint  Johns  River,  Florida* 
(1875).  He  was  one  of  the  earliest  American 
supporters  of  the  theory  of  evolution.  Consult 
biographical  sketches  by  Asa  Gray,  O.  W. 
Holmes,  S.  Weir  Mitchell,  F.  W.  Putnam,  and 
Burt  G.  Wilder. 

WYMAN,  Robert  Harris,  American  naval 
officer:  b.  Portsmouth,  N.  H.,  12  July  1822;  d. 
Washington,  D.  C,  2  Dec.  1882.  He  entered 
the  navy  in  1837,  and  while  attached  to  the 
Giilf  Squadron  during  the  Mexican  War,  took 
part  in  the  siege  and  capture  of  Vera  Cruz  and 
the  expeditions  that  captured  Tuspan  and  Tam- 
pico.  He  was  stationed  at  the  naval  observa- 

tory in  Washington  in  1848-50  and  1853-54,  and 
in  the  Civil  War  commanded  the  Yankee  and 
Powncc  and  the  Potomac  flotilla  in  1861 ;  and 
the  Santiago  de  Cuba  on  blockading  duty  in 
1862-^.  He  became  commodore  in  1872,  and 
rear-admiral  in  1878;  and  was  commander-in- 
chief  of  the  North  Atlantic  Station  in  1879-^. 

WYMAN,  Walter,  American  surgeon:  b. 
Saint  Louis,  Mo.,  17  Aug.  1848;  d.  1911.  He 
was  graduated  at  Amherst  in  1870,  and  at  the 
Saint  Louis  Medical  College  in  1873;  served  in 
city  hospitals  1873-75,  and  after  1876  was  in 
the  Marine  Hospital  service,  being  made  assist- 

ant surgeon  in  1876.  chief  medical  purveyor  of 
the  quarantine  division  in  18SB,  and  supervising 
surgeon-general  in  1891.     He  was  an  earnest 
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advocate  ̂ f  the  sanitation  of  uorts  not  only  in 
the  United  States,  liut  in  tlic  \Vest  I  miles  and 
South  America,  holding  thai  if  this  were  en- 

forced yellow  fcvci  ̂ ^ould  be  entirely  eradicated 
from  the  Western  hemisphere.  On  his  recom- 

mendation the  Ko^ernment  set  apart  a  lar^c 
tract  of  land  at  Fort  Stanton,  New  Mexico,  for 
a  hospital  whither  all  consumptive  patients  in 
the  United  States  marine  hospitals  could  be 
transferred. 

WYMORE.  Nel)..  city  in  GaRe  County,  on 
the  Big  Blue  River,  45  miles  south  of  i.incoln, 
and  on  the  Chicago,  Burlington  and  Uuincy 
Railroad.  There  are  railroad  machine  shops 
and  the  city  is  a  shipping  centre  for  grain  and 
livestock.     Fop.  alrout  2.613. 

WYNANTS.  wi'nants.  or  WIJNANTS, Jan.  Dutch  painter:  b.  Haarlem,  between  1615 
and  1620;  d.  al>out  1680.  Very  little  is  known  of 
his  life  except  that  he  was  master  of  Adrian 

Vandevelde,  W'ouwerman  and  other  eminent 
paipters,  and  that  he  was  naturally  indolent  and 
givm  to  pleasure.  His  works  are  consequently 
few.  but  are  highly  valued  for  their  technical 
merits.  They  consist  of  landscapes  of  small  size, 
the  figures  «'ind  cattle  in  which  were  often  exe- 

cuted by  other  hands.  He  is  represented  in 
the  galleries  of  Amsterdam.  The  Hague,  Munich 
and  in  the  National  Galleo'.  London. 
WYNDHAM,  SiK  Charles,  Knglish  actor: 

b.  Liverpool,  23  March  1837;  d.  London.  12 
Jan.  1919.  He  was  the  .son  of  a  physician, 
studied  medicine  and  surgery  in  Germany  and 
passed  all  his  examinati<ins  brilliantly.  During 
the  Civil  War  he  enlisted  with  the  Union 
forces  in  the  United  States  and  served  con- 

tinuously until  the  close  of  the  war,  being  pres- 

ent at  the  battles  of  C'hancellorsville,  Fredericks- 
burg and  Gettysburg  and  through  the  Red 

River  campaign  with  General  Hanks.  On  quit- 
ting the  army  he  made  his  initial  American 

stage  appearance  in  'Hrothers  and  Sister^  and 
two  years  later  returned  to  KuKlaiul,  where  he 

supported  Henr>'  Ir\ing  and  HI  leu  Terry  in 
many  plays.  When  he  reappeared  ai  the  Wal- 
lack  Theatre.  New  York,  in  1869  he  made  an 
excellent  impression  as  a  livjht  comedian,  and 
organized  a  t<niring  company  of  his  own,  which 

went  to  all  of  the  larger  cities  of  the  I'nited 
States.  His  repertory  was  extensive.  *The 
School  for  Scandal,*  in  which  he  appeared  as 
Charles  Surface,  was  one  of  his  greatest  suc- 

cesses, and  'Pink  Dominoes*  which  he  pro- 
duced in  1S77.  ran  for  5<X)  niirhts.  For  20  years 

Sir  Charles  Micct-ss fully  managed  the  Criterion, 
N«*w  and  W'vndbam's  i  heat  res  in  London.  He 
was  knightrd  by  Kiiiir  F.dward  in  19<12.  Con- 
Milt  Scott  'The  l>rama  of  Yesterdav  and  To- 

day*   (1S«"). 
WYNDHAM,  George.  F.nKli^b  cabinet  of- 

firer:  b.  l.ond.ui.  2^)  Aum.  ISTi.^;  d  VHX  He 
w.i-  i*duc:i!(  d  at  F.ion  and  S.indbnrsi  Royal 
Milit.iiy  Ciil!rL:i'.  He  servfd  llirMueb  the  Sna- 
kim  camp:ii-.M  and  at  Cyprus  in  ISS.^.  ami 
w:i«»  privat«  -^ivretary  tn  A.  j.  Halfour  (q  v.) 
IKSr  <>J  Hi-  a!"*..  Slit  in  Parliament  for  Dover 

from  1SS«',  waN  Pailiamentary  l'nf!er-Secre»ary 
•  if  Jstat!  for  \V:tr  IS'iH-rHK).  beranif  chief  sec- 
rrtarv  for  Iril.ind  in  VH¥)  niicl  rn!er«'«)  fbr  Cabi- 

net in  I'HL'.  In  Manb  V^l^  br  intrr>i!iir('d  the 
lri"*h  land  fnirfb:j>.r  liill  s!i'--'e»|nei?!ly  pa^-eif. 
His  resignation  as  cbui  '■ecrctary  was  ironvht 

aliout  by  the  Orange  Unionists.  He  puhlisbcd 
an  edition  of  *  North's  Plutarch'  in  the  *Tndor 
Classics'  (\»M);  'Shakespeare's  Pocm^- 
(1898) ;  <Ronsarde  and  U  Plctade*  (1906). 
WYNDHAM,  Sir  William.  Entf  sh  suics- 

man:  b.  Orchard- Wyndham.  Somerset,  1687;  d 
Wells,  Somerset.  17  June  1740.  He  was  edu- 

cated at  Oxford  ana  entering  the  House  oi 
Commons  for  his  native  county,  identified  him- 

self with  the  tories,  l>ecame  secretary  of  war 
in  1711,  and  in  August  1713  was  transferred  to 
the  oflfice  of  Chancellor  of  the  Exchequer.  He 
was  suspected  of  treasonable  relations  with  the 
Pretender,  and  lost  his  office  on  the  death  o! 
Queen  Anne.  On  the  outbreak  of  the  rebelUon 
in  Scotland  under  the  Earl  of  Mar  in  1715,  an 

order  for  \V>iidham*s  confinement  was  issued, and  he  was  arrested  at  his  house  in  SomeDeT. 
but  escaped.  A  reward  of  $5,UU0  was  offered 
for  his  apprehension.  After  lurking  for  some 
time  in  disguise  he  surrendered  himself  and 
was  committed  to  the  Tower.  Released  with- 

out a  trial,  he  remained  until  his  death  a  leader 
of  the  ParHamentary  opposition  to  the  mtnistrY 
of  Sir  Roliert  Walpole.  He  was  a  very  i;race> 
ful.  clear,  forcible  and  spirited  orator.  One  of 

his  sons,  Percy,  took  the  name  of  O'Brien  and in  1756  was  made  Earl  of  Thomond. 

WYNNE,  win,  Charles  Whitworth.    Sec 
Cayzek,  Sir  Chari.es  William. 

WYNNE,  Ark.,  county-seat  of  Crosi 
County,  on  the  Missouri  Pacific  Lines,  littk 
Rock.  Ark.,  to  Memohis,  Tenn.,  and  Saini  Louis 
to  New  Orleans,  45  miles  west  of  Memphis. 
It  is  the  tradinp:  centre  of  a  rich  farming  coun- 

try with  good  department  stores,  wholcsak 
grocery  houses,  railway  division  heaikjuartcn^ 
a  flour  mill,  cotton  Rins,  a  stave  factory,  hoop 
factory,  electric  lig:hting  and  water  sjsIcbul 
automobile  parage  and  repair  plants.  Its  cdn- 
cational  facilities  are  excellent  and  it  has  a 
gtjod  courthouse  and  high  school  huilding.  The 
town  is  administered  by  a  mayor  and  coodoL 

Pup.  5,000. 

WYNTOUN,  wln't6n,  Andrew  of.  Scot- tish rh.vTnin^  chronicler:  h.  about  1350;  d.  after 
1420.  He  was  a  canon  regubr  of  the  priory  of 
Saint  .\iidrev.-s.  and  was  in  \30S  prior  of  Saiat 
Serf's  Inch,  in  Lochleven,  probably  holding  ihii 
<  iVice  until  his  death.  \V>'iituon's  ̂ Or^rgyuk 
(^ronykil  of  Scotland^  is  the  fir&i  hisforiial record  in  the  Scottish  vernacular.  It  rccdif^ 
little  attrniion  tnitil  1795.  when  David  McPhcf- 
son  published  an  annotated  edition  of  a  part  of 
it.  iJavid  Laing  edited  a  complete  editioB  of 
this  work  (3  vols.,  Edinburgh  1K72-79)  and  am 
edition  from  the  \Vem>'Ss  liamiscripl  wtf 
prepare«I  for  the  Scottish  Text  Society  (1906>. 

\Vyntonn*s  H'hroniclc*  Itears  the  usual  char- acter of  the  historical  writings  of  the  axe  in  the 
indiorriminate  mixture  of  tradition  with  hiftocv. 
>  ut  he  appears  to  have  been  faithful  to  ha 
authorities,  whom  he  sometimes  Kterally  tta^ 

<cribe^  XVyntoun's  scholarship  appears  Id  have 
iTeen  considerable  and  the  candor  and  gcnciusil* 
with  which  he  speaks  of  the  enemies  of  hi* 
r«»!iMtry  arc  commendable. 

WYOMING  (Indian,  Afauffkuan^m, 
"bir  plains"),  a  State  of  the  United  States,  in 
tin-  Kt-rkv  NffMuitain  region,  betii-een  the  paral- 

lels,  lat.   4r   and  45*   N.,   and  hetwccn  ki« 
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104**  3'  and  111°  3'  W.  Portions  of  the  Louisi- 
ana Purchase,  the  Oregon  claim,  the  Texas  an- 

nexation and  the  Mexican  cession  are  included 
in  the  State.  It  is  bounded  on  the  north  by 
Montana,  east  by  South  Dakota,  south  by  Colo- 

rado and  Utah,  and  west  by  Utah,  Idaho  and 
Montana.  The  boundary  Hues  are  all  straight. 
The  greatest  extent  is  from  east  to  west,  355 
miles  (north  to  south,  276  miles).  Area  (ex- 

cluding Yellowstone  National  Park),  97,575 
square  miles.  Wyoming  ranks  eighth  in  size 
among  the  States  of  the  Union. 

Topography. —  The  State  averages  from 
SfiOO  to  vflOO  feet  above  sea-level  and  is  trav- 

ersed by  the  main  chain  of  the  Rocky  Moun- 
tains. From  the  plateau  lands  rise  a  number 

of  lofty  ranges  and  peaks,  some  of  them  ap- 
proaching 14,000  feet  in  altitude.  The  largest 

mountain  masses  are  in  the  southern,  north- 
western and  north  central  parts  of  the  State. 

In  the  extreme  northeast,  the  Black  Hills  of 
South  Dakota  project  into  Crook  and  Weston 
counties.  Other  conspicuous  groups  of  outlying 
hills  in  this  region  are  the  pine-clad  Hartville 
Mountains,  north  of  Guernsey,  and  the  Bear 
Lodge  Mountains.  The  principal  mountains  in 
the  south  are,  first,  the  Laramie  Mountains, 
which  rise  to  an  average  height  of  1,000  feet 
above  the  plain,  culminating  m  Laramie  Peak 
(9,020  feet)  and  the  Medicine  Bow  Mountains, 
called  locally  the  Snowy  Range,  a  lofty  mass  on 
whose  western  slopes  gather  the  waters  of  the 
North  Platte.  The  highest  point  in  this  range 
is  Medicine  Bow  Peak  (12,005  feet).  The 
western  watershed  of  the  North  Platte  is 
formed  by  the  Sierra  Madre  Mountains,  pro- 

jecting north  from  Colorado.  In  the  extreme 
southwestern  corner  of  the  State  are  the  loftv 
Uintah  Mountains.  The  general  trend  of  all 
these  is  northwest  and  southeast,  save  the  Uin- 

tah Mountains,  which  run  east  and  west.  The 
entire  northwest  portion  of  the  State  comprises 
a  lofty  mountain  mass  broken  here  and  there  by 
small  valleys.  The  Absaroka  Range  (partly  in 
the  Yellowstone  National  Park)  forms  the 
Continental  Divide.  To  the  west  lie  the  Teton 
and  Snake  River  ranges  near  the  Idaho  bound- 

ary. The  highest  point  is  the  Grand  Teton 
(13,747  feet).  To  the  south  and  east  of  these 
lie  the  Gros  Ventre,  Salt  River,  Wyoming  and 
Wind  River  ranges,  the  latter  projecting  well 
into  the  west  central  portion  of  the  State  and 
including  such  lofty  peaks  as  Fremont  (13,730 
feet),  Gannett  (13,785  feet),  the  highest  in  the 
State,  and  Atlantic  (12,700  feet).  In  north 
central  Wyoming  arc  the  isolated  Big  Horn 
Mountains,  culminating  in  Cloud  Peak  (13,165 
feet).  Other  minor  ranges  cross  .south  cen- 

tral Wyoming,  prominent  among  them  being 
the  Green,  Ferris,  Seminole,  Shirley  and  Rat- 

tlesnake mountains.  These  are  small  separated 
groups  lying  a  little  east  of  the  Continental  Di- 

vide, but  indicating  the  general  course  of  the 
Rockies.  In  this  region  also  are  the  huge  bare 
granite  heaps  and  domes  rising  from  the  sandy 
plains  north  of  the  Sweetwater,  known  collec- 

tively as  the  Granite  Mountains.  The  Continen- 
tal Divide  extends  from  the  middle  of  the 

southern  boundary  in  a  northwesterly  direction 
through  Yellowstone  National  Park. 

Lofty  plateaus  characterize  all  portions  of 
the  State  and  include  the  Cheyenne  Plains  and 
Goshen  Hole  in  the  southeast  and  east,  the  Lara- 

mie Plains  (7,000  feet)   and  Red  Desert  in  the 

south,  lower  Wind  River  Valley  in  the  west 
central  and  Big  Horn  Basin  in  the  northern 
part  of  the  State.  These  are  either  level  or 
rolling  and  He  mainly  between  4,500  and  7,000 
feet  elevation.  The  eastern  plains  are  grassy, 
the  western  and  higher  plateaus  are  covered 
with  the  characteristic  sage  brush.  Within  the 
mountain  ranges  are  many  small  sheltered  val- 

leys or  parks,  the  most  noteworthy  being  Jack- 
son's Hole  in  the  northwest.  There  are  several 

gaps  in  the  Continental  Divide  of  var3ring  ac- 
cessibility. Bridger*s  Pass  (used  by  the  Union 

Pacific  Railroad)  in  southern,  and  South  Pass 
in  central  Wyoming  are  the  most  available  for 
railroad  construction.  North  of  these  lie  Union 
Pass  and  Two  Ocean  Pass,  which  are  suitable 
only  for  wagons  and  pack  trains.  Hot  springs 
are  found  in  the  region  included  in  and  adjacent 
to  the  Yellowstone  National  Park,  at  Thermopo- 
lis  and  elsewhere.  The  Thermopolis  Sprines 

(135°  F.)  are  of  medicinal  value  and  annually attract  thousands  seeking  the  cure. 
Hydrography. —  The  general  drainage  in 

the  eastern  two-thirds  of  the  State  is  from 
south  to  north;  in  the  west  from  north  to 
south.  The  State  is  included  within  four  dis- 

tinct drainage  areas.  The  major  portion  lies 
within  the  Missouri  Basin,  comprising  the  val- 

leys of  the  North  Platte,  Sweetwater,  Wmd, 
Big  Horn,  Powder,  Belle  Fourche  and  Cheyenne 
rivers.  The  western  part  of  the  State  is  cut  by 
Green  River,  an  affluent  of  the  Colorado,  and 
hence  within  the  Gulf  of  California  drainage 
system.  North  and  west  of  Green  River  rises 
Snake  River,  a  tributary  of  the  Columbia  and 
hence  within  the  Pacific  drainage  area,  while 
through  the  extreme  southwestern  part  of  the 
State  flows  Bear  River,  the  principal  affluent  of 
the  Great  Salt  Lake,  and,  accordingly,  a  water 
of  the  Interior  Basin.  The  water  surface  of 
the  State  totals  only  320  square  miles.  The 
largest  lakes  arc  Yellowstone,  Jackson  and 
Shoshone,  all  in  the  northwest.  There  are 
many  small  lakes  *  amid  the  mountains,  small 
bodies  of  clear  water  surrounded  by  wooded 
mountains. 

Gcolo^. —  Wyoming  lies  partly  in  the 
Great  Plams  and  partly  in  the  Rocky  Mountain 

provinces,  thus  presenting  the  three  chief  divi- sions of  land  forms,  namely,  plains,  plateaus 
and  mountains.  The  salient  structural  features 
of  the  region  are  great  anticlinal  folds  separated 
by  deep  synclinal  basins,  some  of  which  are  100 
miles  long  and  20  to  50  miles  wide.  Forma- 

tions of  pre-Cambrian  age  are  exposed  along 
the  crests  of  the  major  mountain  ranges,  namely, 
the  Laramie,  Medicine  Bow,  Wind  River,  Big 
Horn  and  Black  Hills.  The  rocks  which  com- 

pose these  formations  constitute  a  complex 
group  of  metamorphosed  sediments  and  associ- 

ated igneous  intrusives.  The  Paleozoic  is  but 
slightly  developed.  Formations  of  Cambrian, 
Ordovician,  Mississippian,  Pennsylvanian  and 
Permian  age  are  found  over  the  northern 
and  western  portions  of  the  State.  The  Meso- 
zoic  is  represented  by  slight  developments  of 
the  Triassic,  Jurassic  and  Lower  (Tretaccous, 
while  the  Upper  Cretaceous  attains  a  thickness 
of  several  thousand  feet.  The  Ccnozoic  is  char- 

acterized by  a  great  thickness  of  continental 
Tertiar>'  formations  rich  in  mammalian  fossils. 
Volcanic  erupt ives  of  Tertiary  age  cover  large 
areas  in  and  adjacent  to  the  Yellowstone  Na- 

tional Park.    Wyoming's  chief  contributions  to 
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ficology  arc  found  in  the  rich  reptilian  fauna 
from  the  Cretaceous  and  the  mammalian  fauna 
from  the  Tertiary  and  in  the  unsurpassed  gey- 

sers of  the  Yi'lhiw stone.  The  chief  resources 
thus  far  developed  are  oil  from  the  Pcnnsyl- 
vanian  and  Cretaceous,  and  coal  from  the  Cre- 

taceous and  Tertiary. 
Minerals  and  Mining. —  The  mineral  re* 

sources  of  the  State  are  annually  attracting 
ffreater  notice.  Fnurtcen  out  of  the  22  coun- 

ties arc  producers  of  metallic  minerals.  The 
relatively  small  quantities  of  gold,  silver  and 
copper,  the  metals  for  which  the  State  has 
fieen  prospi*ctcd,  have  led  to  an  underestimation 
of  the  State's  resources.  Placer  gold  was 
found  at  Atbntic  City  in  west  central  Wyo- 

ming in  1842  and  sul)scquently  in  small  quanti- 
ties in  the  (trand  Canyon  of  the  Snake.  Lode 

depo<iits  have  been  worked  in  the  north  I «a ra- 
mie Mountains  and  el>ewherc  intermittently 

since  1K71.  The  veins  are  not  phenomenally 
rich  but  are  believed  to  persist  in  dcfith.  The 
future  of  gold  mining  here  depends  on  increased 
capital  investment,  modern  methods  of  ore 
treatment  and  improved  transportation  and 
power  facilities.  In  191. S  Wyoming  ranked  I5th 
amjng  the  States  in  gold  production.  To  1911 
the  total  placer  yield  was  c*«timated  at  $1,72.^.- 
000;  the  lode  yield  at  $4,137,000.  The  following 
table  shows  the  production  in  recent  >'ears : 
VBAX  Pine  fiunrcs 

1Q13    M7 
1914    324 
1915    672 
1916    4.054 

Silver  is  usually  foimd  in  conjunction  with  gold 
especially  in  the  western  part  of  the  State.  The 
following  table  shows  the  value  of  the  silver 
mined  in  the  State  during  the  past  few  years: 
YEAR  Value 

1912     $200  00 
I9M              2.2S4  00 
1914    #    100  00 
19I.S     1.400  00 
1916                                        .^.002  00 

.\  considerable  |K)rtion  of  Wyoming  is  under- 
laid with  l>itumiiU)U>  coal  of  e.\cellciu  quality. 

The  best  fields  are  tho'>e  near  Newcastle  and  at 
Haiina.  Rock  Springs,  Kemnu-rer  and  Dietz. 
Other  rich  deposits  exist  in  the  north  and  north- 

west tint  have  not  tici-n  developed  to  any  ex- 
tent. Ill  1914  the  State  producecf  6,475,2*)3  tons; 

in  1915.  <v^>».028  !on>;  and  in  1916,  7,500.(X)O 
fon*i.  In  1^>15  WxomiiiK  ranked  sixth  among 
the  Slates  in  the  priidneiiim  of  iron  ore,  yield- 
inj:  ill  that  year  ̂ ''^S.J^.^  gross  tuns.  Copper  is 
t'nnnd  ill  central  \\  \i>niin^  and  in  the  Medicine 
I'ow  Mount aiii>  in  ibe  south.  The  production 
in  lerml  vear^  has  bi  rii  ;js  follows:  1914.  l(o,- 
nj.i  pnnii.fs;  I'il3.  l.lLtVLf*  p.,unds:  1916.  2.S(i').- 
(NM)  pniinds  I'ctroleiini  is  already  one  of  the 
ini»;  iiiii>< 'tt.!;*!  iiiiin  r.il  products  and  the  State 
»'!\is  i-\rr\  ;<riiniior  ni  luiiiiiiinL:  a  leader  iNith 
ill  pinihii-ii(<:i  and  in  <|iialiiv  ot  output,  some 
l:i  ob'^iisis  iM  II  baviiiL'  :riiiie  so  far  as  to  >av 
that  \V>-  ir-ni:  is  liti  r.ilK  luKicrlaid  with  a  sea 
i)f  oil.  'I'lu-  c \: stent  r  nf  peirolcuni  has  been 
knov\ n  iiT  >i.M'>.  l-nt  ainuiiv:  iIm'  tiist  to  call 
attf-iMi>>n  to  n-  1  iiiinii  I'i.il  p.  ■■"•i  bill  tie*'  was  the 
late  l*ri»i'  W  ii' ■■.!  <■  Ki.;-.).:  -.!"  :lu  Staii  liii- 
viT«.iiy  Tbr  IT- Ml*  :  -li.de^  :hat  have  breii 

dtilUd  contain  «>!ls  wrli  Intb  .i  p:ir.ttt'ine  and  an 

asphalt  liase.     Many  of  the  former  : 
surpassed  quality.    The  principal  ht 
developed  are  the  Salt  Creek.  Pow« 
Big  Muddy,  liasin.  Lost  Soldier,   1 
Crow    Creek,    Torchlight,    Lovcll,   a^ 
falo  and  Rock  Creek.     The  largest  u. 
fields  are  the  Salt  Creek  and  Big  Mt 
in  1918  the  bringing  in  of  a  well  on  k« 
50  miles  north  of  Laramie,  gave  Rre&» 

of  large  quantities  of  rich  oil  with  'a 
base    in    a   hitherto   little    exploited   ia 
nearly  all  the  fields  the  oil  lies  at  a 
1,500  to  4,000   feet.     The  difficulties 
countered  include  lack  of  transportafi-' 
ties  and  detailed  geologic  studies  of 
and  the   danger  of   litigation.     The   • 
table  shows  tnc  production  since  1912: 

VKAK 

1912   
I91J    
1914   
1915   
1916   
1917   
1918     I 

Natural  gas  has  been  encountered 

oil  fields  and  is  used  bKall^*.    In  the  Sa 
field  the  conservation  of  the  natural  gu 
conic  a  model  for  the  country. 

Climate.— The    extremes     of     tern 
exist  for  a  short  period  each  year.    The 

show  the  maximum  to  be  116*  above 
ilie  minimum,  45*  below  zero.     The  w 
usually  about  100*  and  the  lowest  — X. 
mean  temperature  for  January  in  Oiei 
vicinities  is  25.1*;   in  the  northern  ps 
State.    18.1*.     The   mean  jemperatur^ 
whole  State  for  July  is  67*.    The  exti 
is  not  severe  liecausc^  of  the  dryness  oi 
mospherc.     The  precipitation  varies  fn 
18  inches,    the  average   being    12.5 
heavier  rainfall  in  the  Bear  Lodge 
Hill  district  is  not  unusual.    The  lofty  m. 
timbered  mountaiti  ranges  receive  a  F^ 
of  mttisture  both  in  the  form  of  win 

and.    during!   the    summer,   as    frcqufcui 
dashing   rains.     High    winds   prevail 
parts  of   the  State,  especially  in  spr 
climate    is    uniformly    salubrious    aiKi 
points  are  becoming  prominent  as  health 

Soil.— The  soil  of  nearly  all  the  ri' 
leys  is  a  dark  b^im  and  most  fertile. 
higher    lands    and    mountain    slnpc<    i 
sandy  luam.  most  of  which  is  product 
iirigation.     In   the  eastern  counties 
iitg  has   been   practi'iett  on   the   whole 
fully      The  Red  De.scrt  is  the  only 
tile  ana  in  the  State.     Mxtreme  ariui^ 
comf'ined  with  alkali  deposits.     The  si 
the  high  mfuntain  intervales  or  parV^ 
rirli  and.  altlmngh  at  too  high  an  al 
cenal  crops,  produces  large  >icld»  ok 
native  hay. 

Flora  and  Fauna.-    Tn  \Vyomi 
widely  varying   types  of  animal  a^iu  j 
This  is  due  largely  tii  the  diversifieb 
conditioiiN  occasiniu'd  ]iy  extremes 
and  a  wide  range  of  local  physiogr 

tioiis      1'be  lower  pnrtions  f>f  the  Si«k 
(>ni-:biril    tbe    tital    area)    are   nurkf^ 
t>ri>ad-1eaved     co:!onwiKid,     juniper, 
and    yntra       .\    little    higher,   in    lh» 
Transition   Life  zone,  covering  ah< 
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Hfttimated  population,  179.559 
COUNTIES 

)p.  IUI5  Pop.   1 
.194  Albany   (S  12  :u:*9h 

Blchorn   HA  :i.4HH 
Campbell   H  12  A.473 
Carbon   G  lu  r*.277 
GoDverae   I)  13  l.'>.439 Crook   A  13  10.612 
Fremont      D  6  O.orii 
Ooihni   y  lA  1,744 

Hot  BprlnKM  •  . .     ('A  4.414 Johnaon         H  lo    
Lanmle     Ci  14 
Lincoln      1)2 

.Hlft 

.310 

.412 

.626 

.117 

.633 

.03A 

.191 

.338 

.631 

.581 

915 

Natrona   D  10 
Niobrara   D  16 
Park   B  ft 
IMaite   P  14 
Sheridan   A  9 
Sweetwater  .      ...06 
Ulnt*       B  2 
Washakie   CM 
Weston   CIl 
Yellowstone  National 
Park  (No  iM>pulatlon 
abown)      A  2 

Incorporated  Cities.  Vlilaffes.  i£tc. 

673 
167 
72H 
141 

.346 
382 

.(.33 

.639 

.320 

.U36 
3«)6 
630 
177 
.OlA 
111 

.H46 
143 
177 
218 
.766 
220 
134 
SOA 
.219 
421 
239 
227 
IU6 

428 
204 
.481 
.726 
.250 

Alton   K  2 
Ban«   H  s 
Batin   li  7 
Blir  Plnvy           K  :i 
Buffalo   11  10 
Byron   \  7 
Cambria   C  l'> 
Caaper   K  1 1 
Cheyenne   H  14 
Cody   H  5 
C^-ki'ville   K 
Cowley   A 

2 
7 
9 

'A 

h 

Dayton     A 
DUmondvUle       .   (S 
Dlxnn   .  II 
DoUBlas   K  1 2 
DubiiH      <'  4 Elk  Mountain. .  .U  lu 
Encampment . . . .  H  10 
Evanxton   H  2 
Olennick   K  12 
OranKur   O  4 
Gillette   B  1.1 
Green  River   II  b 
Grey  Hull   B  A 
Guernsey   F  14 
Gunn          Ci  S 
HartvUle. 

Laramie   G  14 
Hudson.  Fremont.  1>  0 
Jackson   D  2 
Kemmerer   G  3 
Lander   fc:  0 
l^ramle  .  .      H  12 

66 HU 

640 
4.14 
1H2 
13» «7 

170 2:^6 
131 

051 05 
050 
83 

41H\ 
2.975 

r*7 

603 

195 5.099 
425 

12.713 
278 
205 
."134 

341 

1.382 
1.191 
443 
219 
54 

70 HIO 
454 

Lost  <^abin 
DM 

liOSt  HprliiK  ■ K  14 
Lovell   

...A  7 Lusk   .B  16 

Lyman   
Nlanville   

.    II  3 
K  14 

Marbolion  . .R  3 
Medicine  How  . G  11 
MeeU'Ctsc   B  6 
Moorcrof t  . H  14 
Newcastle  ...    . 

C'15 

opal    .... (i  3 

PlneblulT  ... 11  15 
IMntNlalo.  .  . K  4 
INiwi'Il. .  . 

.V  0 Rawllni  .  . .G  9 
Ulvrrslde .  . 

fl   10 Kiverton   .. K  7 
Hock  Hlvcr     . G  12 
liock  Sprinira  . . .      G  5 Saratosa   .11  10 
Sheridan   A9 
Shoshonl    

.D  7 

South  Huporior, 
.Swtvt  Wat4T.  .  . 

a  0 

Sublet  t              . 

C,  3 

Sundance    H  15 
Huperior   Ai  0 Thermopolis  . . . .    .C7 
TorrluBton   F  16 

Upton   .B  15 
Van  Tassell  .  . .R  15 
WamKutter. 

.    O  M WheatUnd  .... .G  14 
Worland   .     -C  6 
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one  finds  the  yellow  pine,  narrow-leaved 
wood  and  pure  sage  brush;  higher  still 
ruce,  fir,  lodgepole  pine  and  aspen  cover- 
le  mountain  slopes  and  higher  foothills, 
ery  hip^hcst  portions  of  the  State  produce 
be  white  barked  pine,  the  dwarfed  spruce 
r^  while  the  mountain  peaks  are  well 
timbcr-line  and  are  characterized  by  Are- 
na. 
out  13  per  cent,  or  12,500  square  miles  of 
tate   is   timbered.     Of   this  3,500  square 
are  located  within  the  Yellowstone  Na- 
Park,    and   13,490   square   miles   within 

i  States  forest  reserves. 
e  fauna  of  the  lower  altitudes  includes  the 
,    badger,     ground-squirrel,    prairie-dog, 
r,  cottontail  rabbit,  among  the  mammals, 
ich  birds  as  the  mourning  dove,  warblei 
irk.     Reptiles  are  few.     The  animal  life 
Transition  zone  includes  the  white-tailed 
coyote,     jack-rabbit,     cottontail     rabbit, 
sage-hen,  hawk  and  various  types  of  liz- 
Still  higher  one  finds  the  elk,  snow-shoe 
mountain  lion,  black  bear  and  an  occa- 
grizzly.     All  life   is   rare   above   12,500 

nd  mammalian  life  practically  non-exist- 
this  elevation. 
me. —  Wyoming  is  stiil  one  of  the  most 
:d  resorts  of  sportsmen.  The  vicinity  of 
>n's  Hole  in  the  northwestern  corner  of 
:ate  abounds  in  elk  and  deer.  In  many 
portions  hunting  is  also  excellent.  Besides 
id  deer,  bear,  mountain  lions,  mountain 
wolves,  grouse,  etc.,  are  found  in  nearly 
county.  The  game  laws  are  liberal.  The 
IS  are  richly  stocked  with  trout  and  Wyo- 
until  1919  was  one  of  the  few  States  not 
ing  fishing  licenses  so  abundant  is  the 
• 

riculture  and  Stock  Raising. — lAgricul- 
as  made  rapid  strides  during  the  past  few 
In  many  ways  it  is  still  m  the  experi- 

[  stage  and  its  possibilities  limited  by  a 
:limate   due   to   low   average   base   level. 
are,  however,  certain  areas  of  compara- 
low  elevation  and  moderate  climate  where 
iety  of  crops  and  some  of  the  hardier 
have  proved  decidedly  successful.  A  spe- 
ilue  attaches  to  these  low-lying  districts 
ich  as  they  are  immediately  surrounded  or 
ed    by    extensive    non-agricultural    areas 
mining,  lumbering  and  stock  raising  are 
incipal  industries.  The  melting  snows  of 
juntains  furnish  a  never-failing  supply  of 
for  irrigation  purposes  and  Federal, 

and  private  irrigation  projects  have  al- 
reclaimed  considerable  sections.     In  1910 
the  total  number  of  farms  (10,987)  6,297 

vholly  or  in  part  under  irrigation,  the  total 
ed  acreage  being  1,333,302,  an  increase  of 
ir  cent  over  1900.  The  largest  proportion 
gated  farms  is  in  Park  County  (96.S  per 
but   in   four  other  counties  the  propor- 
over  80  per  cent.  Of  the  various  irriga- 

titerpriscs  in  the  State,  71.8  per  cent  are 
ed  by  individuals  or  partnerships;  7.S 
nt  by  commercial  concerns;  10.3  per  cent 
-operative  enterprises,  leaving  only  10.1 
at  controlled  by  the  various  governmental 
ts.  In  1910  there  were  13,231  miles  of  ir- 
n  ditches.     In  that  year  about  one-eighth 
total  area  of  the  State  was  in  farms  or 

:s.     The  average  value  of  farm  land  was 

$10.41  per  acre  though  in  Big  Horn  County  the 
average  rose  to  nearly  $50.  An  indication  of 
the  tendency  for  agriculture  to  supplant  stock 
raising  is  seen  in  Sie  fact  that  in  the  decade 
1900  to  1910,  there  was  an  increase  of  80.3  per 
cent  in  the  total  number  of  holdings  but  a  de- 

crease of  41.7  per  cent  in  the  average  number 
of  acres  per  holding.  In  the  same  period  the 
value  of  farm  lanos  increased  279.4  per  cent, 
being  placed  in  1910  at  $88,908,276,  while  the 
average  value  of  farm  land  per  acre  increased 
261.5  per  cent.  Tenant  fanning  is  growing 
though  not  alarminglv.  Much  valuable  agricul- 

tural land  in  the  valleys  and  basins  awaits  de- 
velopment. The  following  table  shows  the 

acreage,  yield  and  value  of  the  principal  crops 
in  1916: 

CROP  Acreage         Production  Value 
Hay  (tame)    580.000  1.044,000  tons  $12,528,000 
Wheat    170.000  3.670.000  bu.  5.322.000 
Oats    250.000  8.750.000"  5.250.000 
Potatoes    18.000  2.340.000   *  2,995.000 
Barley    25.000          825.000   '  718.000 
Com    25.000          550.000  *  495.000 
Rye    16.000          248.000  '  268.000 

The  raising  of  orchard  and  small  fruits  and  of 
sugar  beets  though  at  present  slight  is  annually 
increasing.  There  are  three  sugar  factories  in 
the  State,  at  Lovell,  Sheridan  and  Worland. 

Both  northern  and  southern  Wyoming^  is 
still  in  large  measure  devoted  to  stock  raising, 
though  ̂   beef  cattle  are  shipped  from  every 
county  in  the  State.  In  1917  there  were  on  the 
ranches  825,000  head  as  compared  with  750,000 
in  1916.  Sheep  grazing  has  become  a  very  im- 

portant industry.  Only  the  best  breeds  of  sheep 
are  kept,  and  the  wool  is  of  superior  quality  and 
its  yield  above  the  average.  The  following  table 
indicates  the  extent  of  sheep  grazing: 

Sheep  of 
shearing  age 

and  number 
YEAR  of  fleeces 

1910    4.650.000 
1911    4.000.000 
1912    3.900.000 
1913    3.600.000 
1914    3.560,000 
1915    3.630.000 
1916    3.675.000 
1917    4.381.000 

The  Agriailtiira!  Colle|;e  and  Experiment 
Station  located  at  Laramie,  the  seat  of  the 
State  University,  have  done  much,  through  ex- 

perimentation and  extension  instruction,  to  en- 
courage types  of  agriculture  and  stock  raising 

suited  to  the  conditions  of  the  State.  At  the 
present  time  n919)  county  agricultural  agents 
are  maintained  in  17  out  of  the  22  counties. 

Manufacturing.—  In  1909  the  State  had  268 
manufacturing  establishments  (160  in  1904) 
giving  employment  to  3,593  persons  of  whom 
2.867  were  wage-earners.  The  principal  con- 

cerns are  railroad  shops,  lumber  camps  and 
factories,  flour  and  gnst  mills,  printing  and 
publishing  establishments,  dairies,  sugar  fac- 

tories and  oil  refineries.  The  total  value  of 
manufactured  goods  was  estimated  at  $6,249,000. 
Eight  per  cent  of  the  factories  were  in  Chey- 

enne. Electric  power  is  only  slightly  used.  In 
1909.  93.3  per  cent  of  the  primary  power  was 
derived  from  steam. 
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Transportation  and  Roads.— The  oldest 
railroad  in  tht-  Siaie  is  the  l'ni<»n  Pacific,  cross- 
iiiR  the  southern  tier  of  counties.  From  (iran- 
Rer  in  Sweetwater  Ct>unty  the  Orej^n  Short 
Line  runs  northwest  through  Lincoln  County 
into  Idaho.  A  number  of  subsidiary  lines  con- 

nect with  the  L'uion  Pacific,  chief  amon^  them 
being  the  Colorado,  Wyoming  and  Eastern  and 
the  Saratov  and  Encampment.  From  Chey- 

enne the  Union  Pacific  has  a  line  to  Denver. 
The  Chicago,  Burlington  and  Quincy  enters  the 
southeast  comer  of  the  State  to  Cheyenne.  Its 
main  line,  however,  runs  diagonally  across  the 
State  from  Nebraska  to  Montana  through 

(loshen,  Platte.  Converse,  N'atrona.  Fremont, 
Hot  Springs.  Washakie  and  Big  Horn  coun- 

ties. A  branch  line  runs  to  Cody  in  Park 
County.  The  Burlington  also  runs  across  the 
northeast  corner  of  the  State  from  South  Da- 

kota to  Montana  through  Weston.  Crook. 
Campbell  and  Sheridan  counties.  A  branch 
runs  to  Buffalo  in  Johnson  County.  The  Chi- 

cago and  Northwestern.  cros"*ing  the  eastern 
boundary  of  the  State  in  Niobrara  County,  par- 
:  llels  the  main  line  of  the  Burlington  through 
Converse  and  Natrona  counties  and  terminates 
at  Lander  in  Fremont  County.  The  Colorado 
and  Southern,  running  north  from  Denver 
through  Cheyenne,  connects  with  the  Burlington 
at  \\  ondover  and  the  Northwestern  at  Grin 
Junction.  There  is  a  lack  of  north  and  south 
lines.  Most  of  the  railroads  run  in  general 
east  and  west,  tending  thereby  to  divide  the 
economic  interests  of  the  State  into  horizontal 
belts  or  zones. 

Wyoming  is  rapidly  developing  a  system  of 
excellent  highways.  The  Lincoln  Highway  par- 

allels the  Union  Pacific  and  the  Oregon  Trail 
the  Oregon  Short  Line.  In  general  these  roads 
are  kept  in  good  condition.  An  improved  high- 

way runs  norih  from  Cheyenne  ihroujjh  Lara- 
mie. Platte,  Converse,  Nairoiia,  Johnson  and 

Sheridan  counties  into  Mfintan:i,  serving  as  one 
i»f  the  approaches  to  the  Yrllowstone  National 
Park.  Other  roa<ls  leading  into  the  northeast- 
em  counties,  and  from  Rawlins  and  (ireen 
River  and  Lander  into  Jaek-^mrs  Hole  and  the 
Yellowstone  National  I*ark  are  availattje  f«>r  au- 

tomobile tratTu'.  In  \^\7  the  legislature  created 
a  State  Highway  Commission  to  ro-oprrate  with 
the  Federal  gftvrrnment  under  the  act  of  Con- 
gres>  of  11  July  1*^16,  entitled  '^An  Act  to  pro- 

vide that  the  United  States  shall  aid  the  States 

in  the  construction  of  rural  post  road^.  eic.** State  funds  f«>r  the  construction  of  highways 
arc  provided  for  by  a  tax  of  one- fourth  mill  on 
the  dollar  of  valuation. 

Wealth  and  Taxation.—  In  1013  Wyoming's 
total  receipts  of  inccime  amounted  to  $1,52*>.- 
474.  Of  this  SS40  277  was  appropriated  f«>r 
strictly  governmental  costs  and  the  balance  for 
other  purposes.  The  principal  sources  of  reve- 

nue are  the  general  property,  business  and  li- 
cense taxes  and  amounts  <lerived  from  interest, 

leases  and  rents,  and  from  grants  and  earninirs 
of  general  departnirnis.  The  total  value  of 
Stale  properly  in  V>\^  was  estimated  at  $8')7.3W1 

Charitable  and  Penal  Institutions  and 
Public  Health.  There  i«i  a  Stale  Board  of 
Charities  ami  Kef'irm.  rnniprisiiiL'  five  e\  oi- 
ficio  mrmbers  Thi-*  fward  ha^  i:rneral  nver- 
siKhi   over    all    Stale    -upported    charitable,    re- 

formatory and  penal  institutions,  includiiis  tV' 
State  Hospital  at  Kock  Spring!».  the  branch  he^- 

pitals  at  Sheridan  and  Casper,  the  Sc'ldiers'  ar.i 
Sailor*;'  Home  at   Buflalo.  the  School  for  Tv- 
fectives  at  Lander,  the  Wyoming  Industria!  Ir- 
stitute  at  Worland,  the  Insane  Asylum  at  Evuk- 
ton,    the    State    Penitentiary    at    Rawlins.     .\* Laramie    is    located    the    Cathedral    Home   for 
Children,   maintained   by   the    Protestant   Epts- 
copal  Church. 

The  State  Board  of  Health,  appointed  h>-  ■Ji« govcnior  with  the  confirmation  of  the  >enaTe. 
comprising  three  persons,  one  of  whom  ir.u« 

be  a  physician,  appoints  the  county  heahh  ci- 
ficers.  inspects  public  institutions  in  the  in:?:- 
est  of  health  and  sanitation,  makes  quarantinr 
legulations  and  advises  counties  and  municipib- 
ties  regarding  drainage,  water  siipplv  and  gtn- 
eral  problems  of  sanitation.  The  State  da?n 
and  food  commissioner  is  charged  with  the  n- 
forcement  of  all  laws  touching  frauds,  adultera- 

tions and  impurities  in  foods.  The  practice*  of 
medicine,  dentistry,  pharmacy,  nursing,  em- 

balming and  optometry  is  regulated  by  laws. 
the  a<Iministration  of  which  is  in  the  hands  rf 
a  series  of  State  appointed  boards. 

Education. —  Provision  for  public  edun- 
tion  was  made  at  the  first  session  of  the  Terr.- 
lorial  assembly  in  1869.  Owing  to  the  low  ders- 
ity  of  population  the  problem  of  elcmentan 
education  has  been  largely  the  problem  of  rani 
education.  Educatitmal  facilities,  houertr. 
have  more  than  kept  pace  with  the  growth  in 
population.  The  increase  in  the  number  "f 
schrx'lhouses  was  slow  to  1905.  but  since  1909 
the  number  has  doubled,  reaching,  in  1914.  s 
total  of  879.  The  number  of  teachers  has  like- 

wise shown  a  marked  increase.  In  IW4  there 
were  407;  in  1904,  7i^3\  in  1914.  1.48S.  Le»*  thir 
12  per  cent  of  the  teachers  are  men.  The  cv< 
of  education  in  1914  was  37.9.1  cent*  per  pu^^I 
per  day.  In  1914  there  were  29.15?  pupils  en- 
I oiled.  Since  1901  free  textbooks  have  ben 
provided.  Certification  regulations  were  fir*! 

adopted  in  1876.  N'arious  changes  were  made  is 
the  law  till,  in  1917.  the  whole  matter  was  rare- 
fully  goiie  over  and  an  entirely  ne^-  s>-sten  cf 
ctrtification  was  adopted.  In  10|6  there  verr 
26  four-year  high  schools  in  the  State  with  i 
total  enrolment  of  1,648  pupils.  At  first  pnhb" 
education  was  surpassed  in  importance  by  r"- 
vate  educati<»n.  The  situation  is  now  quite  ?f» 
reverse.  In  1S72  was  established  the  short- 
livrd  Wyoming  Institute,  a  Baptist  srhonL  >* 
Laramie,  Two  years  Wfore.  Saint  Marif* 
School,  a  Roman  Catholic  institution,  had  hen 
established  at  Laramie,  hut  made  little  head- 

way til!  after  a  decade.  In  188?  this  va! 

supplanted  by  the  much  larger  and  better  equi;^ 
ped  school  in  Cheyenne  established  b>'  the  >oc- 
ety  of  the  Holy  Child  jesus.  The  first  kindrr- 
i^arton  in  Wvoming  was  privately  established  •- 
Cheyenne  in  1886  In  1804-Q5  the  W\omirj 
CVdIegiate  Institute  was  founded  at  Big  Hm> 
but  lasted  only  a  short  time.  In  I^S  wa« 
op*  ned  the  Cheyenne  Busines*  College,  and.  *• 
\^f>.  under  the  auspice«i  of  the  Chri«ia^ 
("hnri-h  there  was  established  Jireh  ColJeitc  a- 
Mr  eh.  Ninl.rara  County  The  State  VniTerMt^ 
ai  Laramie,  the  creation  of  m'hteh  vras  urcH  a« 
I  :irlv  as  1S7S  by  the  Rovemor  of  the  Terriie»n 
wa-  M'l  I  -.tablished  till  18R7.  In  1870  the  Pn^- 

extant     l''pisco()aI    Church    opened    an    Indiis 
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school  amonf?  the  Shoshones.  In  recent  years 
the  task  of  educating  the  Indians  has  been  un- 

dertaken more  seriously  both  by  the  churches 
and  the  government.  The  Wyoming  School 
Journal,  a  periodical  devoted  to  educational 
matters,  issued  under  the  auspices  of  the  State 

Teachers'  Association,  was  published  for  a  time 
in  the  90's.  In  1904  it  was  re-established. 
There  has  been  steady  improvement  in  the 
standards  of  education  and  in  school  administra- 

tion. In  1917  was  created  the  State  Board  of 
Education,  comprising  seven  members  ap- 

pointed by  the  governor  for  six  years.  Tne 
board  prescribes  educational  policies  for  the 
Slate,  exercises  general  supervision  over  pub- 

lic education,  prepares  outlines  of  study,  estab- 
lishes standards  of  work  and  rules  for  the  certi- 

fication of  teachers.  The  general  administration 
of  the  rules  and  regulations  of  the  board  is  in 
the  hands  of  the  commissioner  of  education,  ap- 

pointed by  them.  Each  county  elects  a  super- 
intendent of  schools  on  a  non-partisan  basis 

and  each  school  district  elects  its  own  trustees. 

Teachers*  institutes  are  provided  by  law.  At 
the  1917  session  of  the  legislature  the  State  ac- 

cepted the  terms  of  the  act  of  Congress  provid- 
ing for  Federal  aid  in  vocational  education. 
Government. —  The  Territory  of  Wyoming 

was  created  in  1868;  the  State  m  1890.  Equal 
suffrage  was  adopted  by  the  first  session  of  the 
Territorial  assembly,  making  Wyoming  the  first 

Territoiy  or  State  to  permit  full  woman's  suf- frage. This  provision  was  incorporated  in  the 

State  constitution  drawn  up  in  1889  and  after- 
ward ratified.  In  general,  women  voters  in 

Wyoming  have  not  aligned  themselves  with  any 
one  party  or  on  any  single  issue  but  divide  as 
the  male  voters  divide.  The  principal  executive 
officers  are  the  governor,  secretary  of  state, 
treasurer,  auditor,  commissioner  of  taxation, 
superintendent  of   pubHc  instruction,   attorney- 
fciieral  and  examiner.  The  governor  receives 
•1,000.  The  salaries  of  the  remaining  range 

from  $2,400  to  $3,600.  Besides  the  above  there 
is  a  State  fish  commissioner,  game  warden,  food 
commissioner,  highway  engineer,  commissioner 
of  labor,  geologist  and  adjutant-general.  There 
arc  three  justices  in  the  Supreme  Court,  each 
receiving  $5,000.  There  are  seven  judicial  dis- 

tricts, the  judges  in  each  receiving  a  salary  of 
$4,500.  The  State  legislature,  which  meets  bi- 

ennially for  not  more  than  40  days,  comprises 
27  senators  and  57  representatives.  The  salary 
of  each  is  $5  a  day  and  mileage.  The  capitol  is 
at  Cheyenne.  Wyoming  has  but  one  representa- 

tive in  Congress.  There  are  22  counties  with 
the  usual  county  officials.  In  1910  there  were  48 
incorporated  cities  and  towns.  Most  cities  have 
the  mayor-council  type  of  government.  In  1911 
an  act  of  the  legislature  made  the  commission 
form  permissive.  Only  one  city  adopted  this 
type  of  municipal  government  and  afterward 
abandoned  it.  A  bill  to  provide  for  the  city- 
manager  type  was  introduced  in  the  1917  ses- 

sion of  the  legislature  but  was  defeated.  A  list 
of  the  Territorial  and  State  governors  appears 
elsewhere  on  this  page. 

Population. —  The  census  of  1910  gave  a 
total  population  of  145,965.  In  1916  the  popu- 

lation was  estimated  at  179,559.  Of  the  popu- 
lation in  1910,  29.6  per  cent  was  urban.  There 

was  a  sex  ratio  of  168.8  males  to  100  females. 
Among  the  native  whites  the  ratio  was  147.1  to 
100,     and     among     the     foreign-born     whites, 

287.2  to  100.  Of  the  total  native-born  popu- 
lation only  272  pei  cent  were  born  in  Wyoming, 

the  remaining  72.8  per  cent  being  natives  of 
other  States  in  the  Union.  Of  the  foreign-born, 
14.6  per  cent  were  Austrians,  11  per  cent  Eng- 

lish, 9.7  per  cent  Gennans,  92  per  cent  Swedes, 
7.2  per  cent  Italian^,  6.7  per  cent  Scotch.  The 
counties  of  Albany,  Laramie  and  Sheridan  had, 
in  1910,  a  density  of  two  to  six  to  the  square 
mile.  All  the  other  counties  had  less  than  two 
to  the  square  mile. 

Governors  of  Wyoming. 
TBRRITORIAL 

John  A.  Campbell    1869-75 
John  M.  Thayw    187S-78 
John  W.  Hoyt    1878-82 
WaUam  Hale    1882-85 
Francis  E.  Warren    1885-86 
George  W.  Baxter*    1886 
Thomas  Moonlight    1887-89 
Francis  B.  Warren    1889-90 

STATB 

Francis  B.  Warren   Republican    1890 
Amos  W.  Barber*              "             1890-92 
John  B.  Osborne     Democrat-Populist.  189J-95 
William  A.  Richards   Republican    1895-99 
De  Forest  Richards    "    1899-1903 
Fenimore  Chatterton*             "            1903-05 
Bryant  B.  Brooks              -             1905-1! 
Joseph  M.  Carey     Democrat    191 1-15 
ohn  B.  Kendrick             "            1915-17 
^rankL.Houx*             "             1917-19 

*  Acting  Governor. 

Historv. —  Wyoming  was  the  meeting  point 
of  a  number  of  Indian  tribes.  In  the  south- 

east were  the  Arapaho  and  Cheyennes  of 
Algonquin  stock;  in  the  north  and  east,  the 
Crows  and  Sioux;  and  in  the  west  and  south- 

west, the  Utes  of  Shoshonean  stock.  There  are 
ancient  traditions  of  Spanish  exploration  into 
southern  Wyoming  at  a  very  early  date^  but  no 
adequate  proof  has  been  offered  of  their  pres- 

ence prior  to  the  19th  century,  although  some- 
what earlier  the  Indians  seem  to  have  been 

familiar  with  the  Spaniards  and  to  have  had 
commercial  intercourse  with  Santa  Fe.  The 
first  white  man  to  enter  Wyoming  of  whom 
there  is  definite  record  was  de  la  Verendrye, 
who,  in  1743,  advancing  from  Lake  Nepigon, 
penetrated  the  eastern  portion  of  the  State 
to  within  sight  of  the  Big  Horn  Mountains. 
This  was  an  isolated  venture,  however,  and 
was  not  followed  up  by  further  exploration  on 
the  part  of  the  French.  The  expedition  of 
Lewis  and  Qark  did  not  touch  Wyoming  al- 

though a  number  of  the  men  who  accompanied 
it  subsequently  joined  the  various  fur-trading 
expeditions  that  were  quick  to  take  advantage 
of  the  information  about  the  west  brought  out 
by  these  earliest  American  explorers.  A  num- 
l>er  of  these  companies  operated  in  Wyoming, 
including  that  of  Manuel  Lisa,  who  set  out  from 
Saint  Louis  in  1807  and  estabhshed  a  post  at 
the  mouth  of  the  Big  Horn  River  in  Montana. 
That  fall  or  early  next  spring,  John  Colter  set 
out  southward  up  the  Big  Horn  and  entered 
Wyoming.  He  advanced  perhaps  as  far  south 
as  the  site  of  Lander  where  he  turned  north- 

west and,  in  the  course  of  his  wanderings, 

probably  penetrated  the  wonderland  of  Yellow- 
stone National  Park.  Others  of  Lisa's  men  or 

the  employees  of  the  Missouri  Fur  Company 
(established  1808-09)  may  also  have  pene- 

trated Wyoming  from  the  north  about  this  time. 
In  the  summer  of  1811  the  overland  company 
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soiii  out  liy  John  Jacob  Astor  to  engage  in  the 
fur  trade  with  hcad(|iiarlcr.>«  at  the  mouth  of  the 

C'ohinihia.  traversed  central  WyoniinK,  crossed the  Wind  River  Mountains  hy  the  Union  Pass, 
entered  the  upper  drainaf^e  of  Green  River,  and 
ihence,  by  another  pass  in  the  divide,  followed 
down  the  Holiack  River  to  its  confluence  with 
the  Snake.  They  crossed  the  Snake  and 
journeyed  over  the  Teton  Pass  into  Idaho. 
The  following  year  the  returning  Astorians 
crossed  the  western  boundary  ot  the  State, 
tiaversed  once  more  the  upper  reaches  of  Green 
River  and,  after  circuitous  wanderings,  crossed 
the  Continental  iJivide  by  or  near  South  Pass 
to  the  valley  of  the  Sweetwater  and  the  Platte, 
which  they  followed  eastward  into  Nebraska. 
The  next  white  men  to  enter  Wyoming,  of 
whom  there  is  defniitc  information,  were  a 
detachment  sent  out  in  1824  from  a  post  estab- 

lished at  the  mouth  of  the  Big  Horn  by  the 
finn  of  Ashley  and  Henry.  In  the  spring  of 

this  year,  Thomas  I'^itzpatrick  and  probably Andrew  Henry,  himself,  one  of  the  partners, 
led  a  division  of  the  company  up  the  Big 
Horn  to  Wind  River  and  thence  through  South 
Pass  to  the  waters  of  Green  River.  Henry 
prohalily  returned  by  the  same  route,  while 
Fitzpatrick,  turning  back  later,  descended  the 
Sweetwater  and  the  valley  of  the  Platte.  There 
is  an  unsul)stantiated  tradition  that  Etienne 
Provot,  in  the  fall  or  1^^J3,  preceded  Htzpatrick 
through  the  South  Pass.  In  the  fall  of  1824 
two  other  detachments  of  the  Ashley-Henry 
men  were  sent  through  South  Pass,  one  under 
conmiand  of  Jedediali  Smith  to  operate  north- 

west into  Idaho  and  the  other  under  William 
Sublette  to  operate  westward  into  Utah.  Ash- 

ley, himself,  was  the  first  white  man  to  pene- 
trate southern  Wyoming,  entering  the  State 

sc>nie  20  miles  south  of  the  city  of  Lara- 
mie, i^le  moved  northward  along  the  eastern 

slopes  of  the  Medicine  Bow  Mountains  and 
then  northwest  across  Great  Divide  Basin  to 
Green  River  which  he  descended  in  boats  into 
Colorado  and  Utah.  After  1825  the  fur  trad- 

ers criss-crossed  the  Slate  in  every  direction. 
The  lirnis  of  Smith,  Jackson  and  Sublette,  of 
Fitzpatrick,  Sublette  and  Bridger  and  the 
American  Fur  Company  were  among  the  more 
prominent  operating  in  this  State.  The  sum- 

mer rendezvous  of  these  conijKinies  was  usually 

conducted  in  Cireen  River  N'alley  or  in  Wind River  \  a  I  ley,  near  the  eastern  end  of  South 
Pass.  In  1^7  the  Yellowstone  National  Park 
was  again  penetrated.  The  fur-trading  opera- 

tions of  Captain  Bonneville  took  him  into  this 

Stale.  The  first  scieniit'ic  explorations  of  the SlJite  were  made  by  Freniunt  in  1842  and  1S43, 
v.'ho  examined  the  southern  portiini.  and  by 

I i revet  Brig.- Gen.  W.  F*.  Raynnids,  who,  in 
1S3'^  examined  the  northern  poni«»n.  The  first 
wbite  settlement  was  at  b'ort  Laramie  on  the 
I 'Lille  in  18.M  This  fori  was  purchased  liy  the 
.AiDtrir.'iii  bur  C"ompanv  in  IS.^3,  rebuilt  by  them 
and  siib^c-i|iiently  sold  to  the  I  iiited  States 
linveninieiii  In  1843  James  IJridj^er,  the  fur 

irailiT.  smut  and  guide.  esi:il)lished  F'ort 
liMcli;ei  on  ] 'Jack's  Fork  in  the  ex  Heine  south- 
v.esiern  i-«irner  «it  the  State.  I*"ort«.  Laramie 
and  Bridk'ir  \\«re  stations  on  the  famous  Ore- 

gon Trail,  vbi'li  rriiNstd  \hi  Siati  by  way  of 
»he  Norili  Plarr.  iln  Sweet  water,  S.-iiib  Pass, 

the  Sainlv-.  iiir«'n  River.  I'l.iik'^  F'oik  and 
Bear  Rivit     <  'ver  thi-  irail  ir*  \i.|  Ut-v.  Marcus 

Whitman  and  his  wife  and  Rev.  and  Mr- 
Spalding,  the  Oregon  missionaries,  in  ItUcjL  acii 
soon  after  the  Oregon  pioneers.  In  1847  came 
the  first  Mormon  migration  and.  folk>«in«: 
them,  thousands  of  others  of  their  faith.  The 
ill-fated  IJonner  party  crossed  by  the  sane 
route.  With  the  discovery  of  gold  in  Cab- 
fomia  other  thousands  poured  over  this  nry^ 
great  trans-continental  highway.  Alioui  \i^* 
the  Overland  Trail  through  southern  Wyoming 
(the  route  in  general  followed  by  Asnle>-  :r. 
1825)  began  to  supplant  in  large  measure  the 
Oregon  Trail.  This  soon  liecame  an  excellent 
highway  used  bv  the  overland  stage  and  ifar 
ponv  express.  In  1861  a  telegraph  line  par- 

alleled it.  Six  >'ear8  later  the  Union  Pacttc  en- 
tered Wyoming  near  Cheyenne  and  the  follow- 

ing year  completed  its  line  across  the  State. 
In  1851  an  important  treatv  had  been  con- 

cluded at  Fort  Laramie  with  the  plains  Indian^ 
by  which  they  were  confirmed  in  their  rig^: 
to  roam  pretty  much  at  will  north  of  the  Ore- 

gon Trail  on  their  promise  not  to  interfere 

with  the  government's  project  of  building  road* 
across  the  plains  and  establishing  militar>*  poti? 
at  convenient  points.  This  treaty  or  scries  o: 
treaties  rendered  the  overland  trails  safe  for 
a  number  of  years.  In  1864  occurred  the  Sand 
Creek  massacre  in  Colorado  which  surted  u 
Indian  conflagration  that  spread  next  vcar  v- 
W>x)ming.  The  mines  of  Monuna  and  Idah- 
lay  of!  the  beaten  line  of  travel  and  in  1865  tbr 
government  undertook  to  construct  a  branch 
road  north  from  the  Oregon  Trail,  in  the  vinn- 

ity  of  F'ort  Laramie,  to  Bozeman  in  Montana 
This  road  was  to  nm  through  the  territory  re- 

served bv  the  Treaty  of  F'ort  Laramie  to  the 
Sioux.  Under  the  guidance  of  *Jim*  Bridger 
a  detachment  under  General  Connor  tried  iin- 
siicessfulW  to  open  the  road.  Despite  the  far 
that  the  Sioux  of  this  region,  under  their  leader. 
Red  Cloud,  had  refused  to  vield  the  groond 
or  even  to  treat  concerning  ft.  Col.  Henr>'  B 
Carrington,  in  1866.  was  ordered  to  proceed 
with  the  task  of  opening  the  road  and  ercainf 
and  garrisoning  posts  along  the  wav.  yovinc 

north  to  F'ort  Keno  (later  Fort  McKinney)  oa Powder  River  and  using  this  as  a  base,  hi* 
orders  called  for  the  establishment  of  a  gam- 
son  here  and  the  erection  of  forts  on  Powder 

liig  Horn  and  Yellowstone  rivers  and  the  pro- 
tection of  the  road.  The  last-named  site  «a> 

afterward  eliminated  but  Fort  Phil.  Keamn 

and  F'ort  C.  F.  Smith  were  located  during  Juli 
and  Atigiist,  the  former  near  the  site  of  6u/- 
falo,  Johnson  County.  The  Sioux  were  coo- 
Mstently  hostile  and  on  21  December  the  wtjod 

train  was  attacked  a  few  miles  from  F^'on  Pbl 
Kearney.  H revet  Lieutenant-Colonel  F*ettcr- man  went  to  their  rehef,  enabled  the  wiiod  trair 
to  reach  the  fort  in  safety,  hut  was  himiclt 
with  all  his  DtVicers  and  men,  81  all  ii>ld,  mas- 

sacred by  the  Indians.  In  the  summer  of  IttC 

the  b'etterman  massacre  was  avenged  by  Maj 
Fann-s  Powell.  War  with  the  Cheyenne^  aed 
Siiinx.  however,  dragged  on  until  in  the  serine 
III'  IX'tS  a  treaty  was  concluded  ar  Fort  l^aranic 
by  whirh  the  government  agreed  to  withdraw 
it«i  garrisons  from  the  Bozeman  road  and  afcan- 
(ion  the  eonntry  to  the  Indians.  This  same 
>e:ir  another  treatv.  concluded  at  Fort  Brid|T^ 

created  the  \\  ind^  River  Reservation  for  ̂  Shoshoiies  to  wh(*m  were  later  added  the  Ara;^ 
aho.     Peace  continued  in   Wyoming  but  oo!> 
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through  the  continued  relinqaishment  of  the 
norlhem  part  of  the  territory  by  the  whites. 
In  1870  a  number  of  citizens  of  Cheyenne  or- 

ganized a  mining  and  prospecting  company  to 
explore  the  Big  Horn  country.  The  Sioux 
were  apprehensive,  however,  and  the  expedi- 

tion was  abandoned.  Four  years  later,  this 
deferred  reconnaissance  took  place  but  this 
time  as  an  official  expedition  under  General 
Custer,  again  causing  great  uneasiness  among 
the  Sioux.  Actual  war  broke  out  in  1876  in 
which  Custer  lost  his  life.  The  Sioux,  however, 
were  crushed  and  Wyoming  made  safe  for  the 
whites. 

In  1854  Wyoming  had  been  a  part  of  Utah 

Territor>',  Oregon  Territory  and  the  newly- 
created  Nebraska  Territory.  In  1859  Wash- 

ington Territory  was  set  off,  including  part 
of  western  Wyoming.  In  1861  a  part  of  the 
southern  portion  was  included  within  the  newly- 
formed  Idaho  Territory.  In  1865  a  bill  was 
introduced  into  Congress  to  create  the  Terri- 

tory of  Wyoming  and  in  1867  voters  of  Lara- 
mie County,  including  the  city  of  Cheyenne, 

sent  a  delegate  to  Congress.  He  was  not  per- 
mitted to  take  a  seat  but  his  presence  in  Wash- 
ington did  much  to  hasten  the  actual  creation 

of  the  Territory  by  act  of  Congress,  under 
date  25  July  1868.  At  that  time  there  were 
four  counties,  Laramie,  Albany,  Carbon  and 
Carter  (Sweetwater),  each  running  the  entire 
length  of  the  State  from  north  to  south.  Agi- 

tation for  Statehood  was  begun  in  the  80's  and in  September  1889  a  constitutional  convention 
met  in  Cheyenne.  Their  work  was  afterward 
ratified.  By  act  of  Congress  10  July  1890 
Wyoming  was  admitted  as  the  44th  State  of 
the    Union. 

During  the  70's  the  cattle  industry  began 
and  continued  to  be  one  of  the  most  important 
in  the  State.  Perhaps  the  most  prosperous 
years  were  from  1880  to  1882.  Since  that  time 
the  open  range  has  been  gradually  but  very 
surely  restricted,  while  several  seasons  of  un- 

wonted sevcrit>%  notably  that  of  1886-87,  re- 
tarded the  industry.  With  the  restriction  of  the 

range  came  a  growing  feeling  of  hostility  be- 
tween the  large  cattle  interests  and  the  small 

settlers,  whose  homestead  locations  covered 
the  watering  places  to  which  the  range  cattle 
formerly  had  free  access.  Many  of  the  settlers 
owned  no  cattle  but  eked  out  a  precarious  ex- 

istence by  stealing  unbranded  cattle  (maver- 
icks) from  the  herds  of  the  great  stock  own- 
ers. In  portions  of  the  Territory  it  became 

impossible  to  get  a  jury  of  settlers  to  convict 
anyone  of  cattle-stealing  (rustling).  The  cattle- 

men resorted  to  force  and  between  1889  and 

1892  several  supposed  ̂ ^rustlers^  were  l3mched. 
This  aroused  an  intense  hatred  against  the 
cattlemen,  several  of  whom  were  forced  to 
leave  Johnson  County,  the  seat  of  most  trouble, 
under  cover  of  darkness  and  on  swift  horses. 
In  1892,  however,  the  stockmen  resolved  on  a 
coup  and  brought  up  from  Texas  an  armed 
body  of  50  men  with  the  intention  of  invading 
northern  W>\jming  and  killing  the  *^rustler8.* 
This  culminated  in  the  so-called  Johnson 
County  raid.  Proceeding  by  rail  to  Casper 
the  raiders  started  north  toward  Buffalo,  learn- 

ing on  the  way  that  several  ̂ rustlers^^  were  at 
the  K.  C.  ranch  on  Powder  River.  Most  of  the 
K.  C.  outfit  were  absent  on  the  round-up  and 
only   '"Nate"    Champion   and   ̂ 'Nick*   Ray  a«id 

two  trappers,  who  had  stayed  over  night,  were 
in  the  cabin.  The  place  was  surrounded,  the 
two  trappers  captured  and  Ray  shot  down  as  he 
started  out  of  the  cabin.  Champion  bore  Ray 
into  the  cabin  under  a  fusillade  and  then  for 
hours  defended  himself  and  his  wounded  com- 

panion, taking  time  to  keep  a  careful  record 
of  the  details  of  his  siege,  hour  by  hour.  Ray 
died  in  the  course  of  the  afternoon.  Toward 
nightfall  the  besiegers  fired  the  cabin  and 
Champion,  in  undertaking  to  effect  his  escape, 
was  shot  down  and  killed.  The  raiders  then 
started  north  toward  Buffalo,  but  the  alarm 
had  been  given  and  they  turned  in  and  fortified 
themselves  at  the  T.  A.  ranch  on  Crazy  Wo- 

man's Fork,  12  miles  south  of  Buffalo.  Here 
the  besiegers  became  the  besieged,  holding  out 
for  over  two  days  against  an  infuriated  mob 
of  over  400.  The  leader  of  the  settlers,  *^Arap- 
aho  Brown,*  finally  contriyed  what  he  called 
a  go-devil,  consisting  of  a  breastwork  of  logs 
on  wheels,  which  he  proposed  to  move  up 
toward  the  log  buildings  where  the  raiders  were 
besieged  and  then  to  destroy  the  cabins  with 
giant  powder.  Just  before  this  prototype  of 
the  modem  tank  was  started,  in  the  early  morn- 

ing of  the  third  day,  CoL  J.  J.  Van  Horn  of 
Fort  McKinney,  tinder  orders  from  President 
Harrison,  came  to  the  rescue  with  three  troops 
of  cavalry.  The  raiders  surrendered  and  were 
transferred  to  Cheyenne  where  they  were  re- 

leased on  bail  on  their  own  recognizance  to 
appear  for  trial  in  January.  At  that  time,  on 
Johnson  County's  mability  to  pay  the  costs, the  case  was  dropped. 

Trouble  has,  from  time  to  time,  developed 
between  the  cattlemen  and  the  sheepmen,  in 
which  some  blood  has  been  shed,  but  with  the 
creation  of  the  national  forests  and  the  regu- 

lation of  grazing  i)rivileges,  an  amicable  agree- 
ment has  been  arrived  at 

In  the  last  two  decades  the  activities  of  the 
State  have  been  devoted  to  developing  the 
abundant  natural  resources  available. 
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Professor  of  Political  Science  in  the  University 
of  M 'yarning. 
WYOMING,  Pa.,  borough  in  Luzerne 

County,  on  the  Susquehanna  River,  five  miles 
north  of  Wilkes-Barre,  and  on  the  Delaware, 
Lackawanna  and  Western  and  the  Lehigh  Val- 

ley railroads.  It  is  situated  in  an  iron  and 
coal-mining   district   and   there   arc   manufac- 
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tuns  of  paint,  shovels  and  flour.     Pod.  about 
3.010. 

WYOMING,  University  of,  located  at 
Laramie,  Wyo.  It  was  chartered  by  the  le^is- 
lature  of  the  Territory  of  Wyoming:  in  1886, 
and  opened  to  students  in  1887;  the  first  State 
legislature  in  18<A)  passed  an  act  enlarging  the 
scope  of  the  University  and  also  made  the 
State  Agricultural  College  provided  by  the 
national  grants  a  part  of  the  University  organ- 

ization. The  State  has  since  doubled  its  regu*' 
lar  appropriation  and  made  several  others 
for  special  purposes.  The  University  is  open 
to  women  on  equal  terms;  tuition  is  tree 
except  in  the  Department  of  Music.  The  edu- 

cational policy  of  the  University  was  liberal 
from  the  first;  the  preparatory  and  collegiate 
departments  were  the  first  established;  the  or- 

ganization now  includes  the  Preparatory  School ; 
the  College  of  Lil>eral  Arts;  the  Graduate 
School;  the  Normal  School;  the  College  of 
Agriculture  and  the  Ag:ricultural  Experiment 
Station ;  -the  College  of  Engineering ;  the  School 
of  Mines;  the  School  of  Commerce;  the  School 
of  Music;  the  department  of  secondary  educa- 

tion, and  a  summer  school.  The  College  of 
Liberal  Arts  offers  a  classical,  a  literary  and 
a  scientific  course  and  confers  the  degree  of 
•B.S.  for  the  scientific  course  without  Latin,  and 
the  degree  of  B.A.  for  all  other  courses.  In 
each  course  the  work  of  the  Freshman  year  is 
required,  the  work  of  the  Sophomore  year  par- 

tially elective,  and  the  work  of  the  Junior  and 
Senior  years  almost  entirely  elective.  The 
Graduate  School  was  discontinued  in  1914.  The 
regular  courses  in  the  Normal  School,  the  Col- 

lege of  Agriculture,  the  College  of  Mechan- 
ical Engineering  ana  the  School  of  Mines  are 

five  years  in  length,  including  one  preparatory 
year  the  degree  of  B.  Ped.  is  conferrea  for  the 
completion  of  the  normal  course;  the  degree 
of  B.S.  for  the  agricultural,  engineering  and 

mining  courses.  There  are  also  a  one  year's 
course  in  the  Normal  School,  a  course  itt  do- 

mestic science,  a  one  year's  and  a  two  years* 
agricultural  course  and  a  ranchmen's  winter 
course  in  the  College  of  Agriculture,  and  a 
winter  course  of  six  weeks  in  the  School  of 
Mines.  The  School  of  Commerce  offers  two 

two-year  courses  in  bookkeeping  and  in  ste- 
nography; the  School  of  Music  a  seven-years' course  in  piano.  Instruction  in  military  science 

and  tactics  is  also  given.  The  University  has 
organized  a  University  Extension  Association, 
which  conducts  extension  lectures  in  all  parts 
of  the  State;  a  Correspondence  Teaching  De- 

partment is  also  conducted,  by  which  some  of 
the  work  toward  a  degree  may  be  done.  The 
campus  now  occupies  over  40  acres  in  the  east- 

ern part  of  the  city;  the  buildings  are  the  Hall 
of  I«anguages,  the  Mechanical  Building,  the 
Hall  of  Science,  and  the  G>'mnasium ;  the  three 
fir«>t  mentioned  are  built  of  gray  sandstone, 
which  is  found  near  Laramie.  The  library  con- 

tains about  35.0(X)  volumes;  the  students  num- 
Itcr  ft03;   and  HO  professors  and   instructors. 

Thr  i'nivcrsity  of  Wyoming,  though  in  num- liers  uni:  of  ilic  smallest  of  the  State  univer- 
sities, i^  wtrll  ecpiipped  and  maintains  a  high 

standard  of  >rhoIarship,  as  the  real  head  of 
the  c'lhicaiional  •system  of  the  State. 
WYOMING  VALLEY,  a  rrtsant-sbapid 

valley  in  Lu/tnic  County,  Pa.,  traversed  b\  ihc 

northern  branch  of  the  Susquehanna  Ri\rr: 
length,  21  miles.  It  is  a  fertile  alluvial  pl^u 
with  rich  deposits  of  anthracite  Cfal.  and  is 
noted  for  its  beautiful  scenery.  The  vaKry 
was  claimed  by  the  colony  of  Connecticut  a« 
early  as  1753  and  was  first  settled  by  prfiple 
from  Connecticut;  the  ensuing  disputt  be- 

tween Pennsylvania  and  Connecticut  I'ver  ihis 
territory  is  known  as  the  *Pennamiie  ar.d 
Yankee  war.*  and  was  not  finally  settled  til! 
after  the  Revolutionary  War.  (Sec  Pknxsyl- 
vania;  Boundary  Controversies).  In  1782 
a  commission  appointed  by  Congress  dt.idtd 
in  favor  of  Pennsylvania;  an  attempt  was 
made  to  drive  out  the  Connecticut  settle r^ 
which  led  to  a  renewal  of  the  war;  but  in 
1788  Pennsylvania  confirmed  the  titles  of  all 
actual  settlers  to  their  land,  and  all  cimtro- 
versy  was  ended  by  1800.  During  the  Revo- 

lutionary War  a  large  proportion  of  the  mm 
of  the  Wyoming  Valley  joined  the  Continental 
army;  but  a  nimiber  of  Tories  were  living  in 
the  valley;  and  in  1778,  when  they  were  joined 
by  British  troops  and  Indian  allies,  an  attack 
was  made  upon  the  settlers  who  had  lakcn 
refuge  in  Forty  Fort,  near  Wilkes- Barre.  The 
settlers  did  not  number  o\'er  400,  chiefly  buys 
and  old  men;  the  British  force,  including  the 
700  Indians  was  about  1,100.  After  a  desper* 
ate  battle  tought  on  the  3d  of  July  1778  the 
settlers  were  completely  defeated,  about  iwu- 
thirds  being  killed.  They  were  forced  to 
capitulate,  and  after  the  surrender  many  of 
the  prisoners  were  tortured  and  Irillcd  b^  the 
Indians.  The  greater  part  of  the  inhahitant4 
of  the  valley  were  compelled  to  flee  to  other 
settlements  and  endured  great  hardships.  Con- 

sult Miner,  ̂ History  of  Wyoming*  (1W5): 
Stone,  4'oetry  and  Histoo'  of  Wyomtnic' 
(1844);  Peck.  < Wyoming:  its  History  and  In- 

cidents* (1858);  Smith,  <Stor>-  of  Wyomic2 
Valley*    (Kingston,  Pa.,   1906). 

WYOMINGITE,  a  rock  consisting  almoi: 
entirely  of  leucite  and  phlogopite,  abundant  ii 
the  Leucite  Hills  in  Sweetwater  County.  Wyt.- 
ming.  Contains  so  much  potash  that  it  nu> 
become  a  source  of  that  materiaL 

WYON.  wi'6n,  WiUiAm,  English  engraver 
and  designer  of  coins  and  medals :  b.  Birmiiw- 
ham,  1795;  d.  Brighton.  Sussex.  29  OcL  IA5I. 
Having  won  several  prizes  for  medals  offered 
by  the  Society  of  Arts,  he  went  in  1816  to  Lcnh 
don  and  was  appointed  second  engraver  at  the 
mint,  a  post  which  he  filled  until  the  clo^  ot 
his  life.  In  1832  he  was  elected  an  associate  ot 
the  Ro>'al  Academy,  and  in  183&  an  academician. 
bein^  the  first  of  his  department  who  had  ever 
obtained  these  honors.  His  works,  cooipris- 
ing  coins,  pattern  pieces  of  coins  not  used,  mcd. 
als  and  seals  are  numerous.  His  coins  cover  a 

period  of  nearly  JO  >'ears.  indtiding  the  hlicr 
part  of  the  reign  of  George  IV,  the  resga  oi 
William  IV,  and  the  first  13  years  of  the  feign 
of  Victoria.  Far  more  numerous  than  these 
are  his  war.  scientific,  artistic  and  testiBoniil 
medals,  executed  from  his  own  or  fron  Gas- 

man's di  signs,  and  in  the  highest  style  of  art. 
WYSS,  vis,  Johann  Rudolf.  Swiss  author 

b.   Birn.    13   March   1781;    d.   there.  31    Marc^ 
1830.     He  was  educated  at  various  German  ur  - 
vcriiii^.    ln'iame    professor    of   philosophy   i: 
Bern  ill  1>nU0,  and  later  also  chief  uhranan.   Hii 
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khwcizcrische  Robinson*  (1812-13),  an 
)n  of  Defoe,  was  translated  into  various 
jes,  the  first  series  appearing  in  Elnglish 
Swiss  Family  Robinson*)  in  1820,  the 
in  1849.  Wyss  also  wrote  ̂ Vorlesungen 
las  Hochste  Gut>  (1811).  and  ̂ Idyllen 
rzShlunjifen  aus  der  Schweiz*  (1815-22); 
im  Bcrner  Obcrland'  (1808)  ;  and  edited 
lection  <Alpcnrose>  (1811-30).  Wyss  is 
hor  of  the  Swiss  national  anthem,  *Rufst 
lin  Vatcrland?* 

fTHE,  wifh,  George,  American  patriot: 
»  in  the  county  of  Elizabeth  City,  Va.,  a 
distance  from  Yorktown;  d.  Richmond, 
306.     One  of  his  ancestors  was  (jcorge 
(1639^1716),  a  Scotch  Quaker,  distin- 

d  .  as  a  mathematician  and  Oriental 

•,  who  emigrated  to  America  about  1684. 
[:ount  of  his  radical  religious  views  and 
position  to  slavery,  he  was  often  im- 
t±  On  15  Oct.  1693  Keith  issued  an 
rtation  and  Caution  against  buying  or 

g  Negroes,**  seemingly  the  earliest  Quaker 
:  against  slavery.  These  views  were  in- 
l  by  George  Wythe.     From  his  mother 
received  a  life-long  bent  toward  classical 

rship.  Even  at  the  age  of  80  he  began  to 
a  new  language.  He  was  trained  in  the 

^  an  uncle.     Wythe's  connection  with  the 
of  Burgesses,  in  Virginia,  began  on  27 

752,  on  the  eve  of  the  French  and  Indian 
Hence  he  knew  in  a  practical  way  the 
leading    up    to    the    Revolution,    whose 
he  was  destined  to  influence.  He  was  a 

2r  of  the  Continental  Congress  and  one  of 
;ners  of  the  Declaration  of  Independence, 
t  in  the  Philadelphia  Convention  of  1787 
xerted  himself  to  secure  the  ratification 
;  Constitution  by  Virginia  the  following 
For  10  years  he  was  a  member  of  Vir- 
Supreme    Court    of    Appeals,    and    for 
20  years  sole  chancellor  of  the  State, 

ver  important  and  varied  were  such  posi- 
that  he  filled,  George  W>'the  is  not  to  be 
i  chiefly  as  statesman  or  jurist.  He  was 
St  as  teacher,  and  his  most  lasting  work 
le  subtle  influence  of  his  singularly  pure 
>fty  character.  Either  in  his  law  office  or 
)fessor  in  William  and  Mary  College,  he 
he  teacher  of  Thomas  Jefferson,  John 
lall,    James    Monroe,     Henry    Clay    and 
of  other  men  only  less  prominent  than 
With  Jefferson,  in  particular,  Wythe 

lined    a    friendship    and    interchange    of 
ht    which    had    a    bearing    upon    national 
-ns.      So    highly   did   Jefferson    prize    the 
of  Wythe  as  a  teacher,  that  he  exerted 
If  to  establish,  in  1779,  in  the  College  of 
.m   and    Mary   a   chair   of   law,   expressly 

le  occupancy  of  his  "master  and  friend,* 
delighted  to  call  Wythe.     Wythe  was  the 
professor   of    law    in    the   United   States. 
im  and  Mary  College  was  the  second  in 
nglish-sptaking  world  to  have  a  chair  of 
:ipal  Law,  George  Wythe  coming  to  such 
fessorship  a  few  years  after  Sir  William 
stone.  Jefferson,  in  writing  from  Paris 
?5  to  Or.  Richard  Price,  an  English  op- 
t  of  slavery,  ̂ nves  striking  evidence  of 
itimate  of  the  services  which  Wythe  was 
ring  to  his  country:  *^The  College  of 
im  and   Mary  in   Williamsburg,  since  the 

remodelling  of  its  plan,  is  the  place  where  arc 
collected  together  all  the  young  men  (of  Vir- 

ginia) under  preparation  for  public  life.  They 
are  under  the  direction  (most  of  them)  of  a 

Mr.  Wythe,  one  of  the  most  virtuous  of  char- 
acters, and  whose  sentiments  on  the  subject  of 

slavery  are  unequivocal.*  Henry  Clay,  in  a letter  of  3  May  1851,  to  B.  B.  Minor,  says  in 
reference  to  Wythe:  *To  no  man  was  I  more 
indebted,  by  his  instructions,  his  advice,  and  his 
example,  for  the  little  intellectual  improvement 
which  I  made,  up  to  the  period  when,  in  my 
twenty-first  year,  I  finally  left  the  city  of  Rich- 

mond.* •The  most  remarkable  instance,*  says 
Munford,  ̂ of  his  genuine  patriotisni,  to  which 
I  confess  I  am  rendered  most  partial  perhaps 
by  my  own  experience  of  its  effects,  was  his 
zeal  for  the  education  of  youth.  Harassed  as 
he  was  with  business ;  enveloped  with  perplexing 
papers,  and  intricate  facts  in  chancery,  he  yet 
found  time  for  many  years  to  keep  a  private 
school  for  the  instruction  of  a  few  3roung  men 
at  a  time,  always  with  very  little,  and  often  de- 

manding no  compensation.*  That  Wythe  con- 
ceived the  training  of  pirf)licists  to  be  his  true 

task  appears  from  this  sentence  in  a  letter  on 

5  Dec  1785,  to  John  Adams:  «A  letter  will meet  me  in  Williamsburg,  where  I  have  again 
settled,  assisting,  as  professor  of  law  and  police 
in  the  University  there,  to  form  such  characters 
as  may  be  fit  to  succeed  those  which  have  been 
ornamental  and  useful  in  the  national  councils 

of  America.*  In  three  signal  instances  Wythe 
was  a  forerunner.  As  early  as  1764  he  wrote 

Virginia's  first  remonstrance  to  the  House  of 
Commons  against  the  Stamp  Act,  taking  so  ad- 

vanced a  position  in  regard  to  that  ominous  act 
as  to  alarm  his  fellow-burgesses.  He  was  per- 

haps the  first  judge  to  lay  down,  in  1782,  the 
cardinal  principle  that  a  court  can  annul  a 
statute  deemed  repugnant  to  the  Constitution, 
thus  anticipating  by  a  score  of  years  the  classic 
decision  of  his  great  pupil,  John  Marshall,  in 
the  case  of  Marbury  v.  Madison.  He  was  an 
ardent  advocate  for  the  emancipation  of  the 
slaves,  not  only  infusing  his  students  with  his 
abolition  sentiment,  but  actually  freeing  his  own 
slaves  and  making  provision  for  them  in  his 
will.  His  death  occurred  in  Richmond,  Va., 

in  1806,  from  poison  administered  by  his  ̂ reat- 
nephew,  who  hoped  to  come  thus  into  the  inher- 

itance of  his  estate.  ̂ No  man,*  says  Jefferson, 
*ever  left  behind  him  a  character  more  ven- 

erated than  Creorge  Wythe.  His  virtue  was  of 
the  purest  kind ;  his  integrity  inflexible,  and  his 
justice  exact;  of  warm  patriotism,  and  devoted 
as  he  was  to  liberty  and  the  natural  and  equal 
rights  of  men,  he  might  truly  be  called  the  Cato 
of  his  country,  without  the  avarice  of  the  Ro- 

man; for  a  more  disinterested  person  never 
lived.  Temperance  and  regularity  in  all  his 
habits  gave  him  general  good  health,  and  his 
unaffected  modesty  and  suavity  of  manners 
endeared  him  to  every  one.  He  was  of  easy 
elocution,  his  language  chaste,  methodical  in  the 
arrangement  of  his  matter,  learned  and  logical 
in  the  use  of  it,  and  of  great  urbanity  in  debate. 
Not  quick  of  apprehension,  but  with  a  little  time 
profound  in  penetration,  and  sound  in  conclu« 
sion.  His  stature  was  of  middle  size,  well 
formed  and  proportioned,  and  the  features  of 
his  face  manly,  comely,  and  engaging.  Such 
was  George  Wythe,  the  honor  of  his  own  and 
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the  model  of  future  times .•  Wythe  was  the 
author  of  ̂ Decisions  in  Virginia  by  the  High 
Court  of  Chancery >  (1795;  2d  cd..  with  <lrfe- 
moir>   1852). 

Samufl  C.  Mitchell, 
President  of  Delaware  College, 

WYTHEVILLE,  with'vH,  Va..  town, 
county-seat  of  Wythe  County,  on  the  Norfolk 
and  \Vestem  Railroad,  130  miles  west  of  Lynch- 

burg and  215  miles  southwest  of  Richmond.  It 
is  in  a  stock-raising  and  mining  region  and  has 
considerable  lumt>ering  interests.  It  has  iron 
works,  woolen  and  knit  goods  factories,  flour 
and  lumlicr  mills.  The  town  has  a  county 
courthouse.  Trinity  Hall  Female  College  (Lu- 
tlicran),  Wytheville  Seminary  (Protestant 
Episcopal),  Academy  of  the  Visitation  (Roman 
Cathohc),  public  elementary  schools  and  two 
libraries.     Pop.  about  3,054. 

WYTHEVILLE,  MiUtary  Operations  mt. 
During  the  Civil  War  the  lead  mines  and  works 
near  Wytheville  assumed  much  importance.  On 
13  July  1863  Col.  John  T.  Toland.  with  the  Second 
West  Virginia  cavalry  and  34tn  Ohio  mounted 
infantry,  about  800  men,  started  from  Fay- 
etteville,  W.  Va.,  to  damage  the  lead  works  and 
destroy  the  railroad  near  Wytheville.  On  the 
evening  of  the  18th  Toland  arrived  within  five 
miles  of  the  town  and  detaching  two  companies 
to  destroy  a  railroad  depot  and  track,  10  miles 
west,  marched  his  remaining  force  into  the 
town,  which  was  defended  by  less  than  200  men, 
under  Major  Bowyer,  most  of  them  distributed 
in  houses  and  some  in  the  streets  supporting 
two  guns.  There  was  an  obstinate  fight  in  the 
streets,  lasting  an  hour,  when  the  to\^'n  was 
taken  and  eight  or  10  of  the  best  houses  burned. 
The  two  guns  and  many  small  arms  were  cap- 

tured and  some  prisoners  taken,  but  all  were 
abandoned  when  the  return  march  was  taken 
up  next  morning.  The  command  reached  Fay- 
etteville  on  the  23d  after  a  march  of  alx>ut  300 
miles.  The  expedition  had  failed  of  its  object, 
with  the  loss  of  78  killed,  wounded  and  miss- 

ing, of  whom  17  were  killed,  including  (^olonel Toland  and  two  other  officers.  Colonel  Powell, 
commanding  the  Second  West  Virginia  cavalry, 
was  severely  wounded  and  captured.  The  Con- 

federates report  a  loss  of  six  killed  and  12 
wounded.  On  2  May  1864  General  Oook 
started  from  (liarleston  on  the  Kanawha  to 
destroy  the  Virginia  and  Tennessee  Railroad 
and  join  General  Sigcl  in  the  Shenandoah  Val- 

ley. One  of  his  columns  of  2.6(X)  cavalr>-,  under 
(jeneral  Averell,  was  directed  upon  Salt vi lie  to 
destroy  the  salt  works,  and  then  rejoin  the 
main  column  under  Oook  at  Dublin  Station. 

Aflcr  a  ver>-  difficult  march  through  the  moun- 
tains and  some  sharp  skirmishing  Averell 

reached  Tazewell  Court  House  on  the  after- 
nn<Hi  of  the  Hth,  where  he  learned  that  Salt- 
ville  was  defended  by  earthworks  and  artillery, 
and  was  held  in  strength  by  (ren.  W.  K.  Jones, 
upon  which  he  attancloned  the  idea  of  attack 
and  turiKNl  toward  Wytheville,  near  which  he 
arrived  on  the  afternoon  of  the  lOih  and  en- 

countered Col.  John  H.  Morgan,  who  had  fol- 

loi^'cd  him  from  Sajtville  and  by  a  detour  fir^' 
gained  the  town  with  a  brigade  and  two  \a\- 
talions.     A  detachment  of  Morgan's  command had   been  pushed   out   to  a   small   gap  in  the 
mountain,  through  which  alone  Averell  could 
approach  the  town  from  the  road  on  which  he 
was  marching.     The  detachment   was  immedi- 

ately attacked  and  Morgan  marched  to  its  av 
.sistance  with  all  his  command,  and  Averell  fell 
back  to  a  commanding  ridge  800  yards   frum 
the  gap.    The  contest  continued  four  hours,  or 
until  nightfall,  in  sr  succession  of  attacks  oa 
the  one  side  and  retreats  on  the  other,  when 
Morgan  fell  back  a  short  distance  and  AvereD 
withdrew  and  next  morning  marched  for  Dub- 

lin, where  he  arrived  in  the  e\'cning  and,  rv^ 
suming  his  march,  joined  Crook  at  Union  ob 
the  15th.    Averell  had  114  killed  and  wounded, 
and  lost  nearly  100  in  prisoners.     Morgan  had 
50  or  60  killed  and  wounded.     When  Gcnen! 
Stoneman  made  his  raid  into  southwestern  Vir- 

ginia in  December  1864  he  captnred  WytheviDc 
on  the  16th,  partially  burned  it  and  next  day 
sent  a  detachment   to  destroy  the   lead  mines, 

which  was  done  without  loss.    On  Stonenan's 
second  raid  in  southwest  Virginia  and  western 
North  Carolina  in  March  1865,  Col.  J    K.  Mil- 

ler, with  500  picked  men  of  his  cavalr>-  brigade, 
captured  Wytheville  6  April  and  destroyed  the 
depot  of  supplies  at  that  point  and  the  bridges 
over  Reedy  Creek  and  at  Max  Meadows     .\! 
UVtheville,  Miller  was  attacked  by  Confederate 
infantry  and  cavalr>',  but  after  hard  fighting  re- 

pulsed them,  and  withdrew  with  a  loss  of  3? 
killed,  wounded  and  missing,  and  rejoined  the 
main  column  on  its  march  tor  Salisbury.  N.  C 

WYTTENBACH,  vlt'ten-  ban.  DanM  Al- 
bert,  Dutch  scholar:  b.  Bern,  Switaerlaad  7 
Aug.  17-16;  d.  Osgcest,  Holland,  17  laa.  Ittl 
He  studied  at  Marburg,  Gottingcn  and  Lcydea; 
became  professor  of  Greek  at  the  RenKmsciam 
Ciymnasium  at  Amsterdam  in  1771,  of  |ihilo«>- 
phy  at  the  Athenxunr.  in  1779,  and  succeeded  la 

1799  to  Ruhnken's  chair  of  rhetoric  at  Lcydca. 
His  greatest  work  is  the  edition  of  Plnurck's 
'Morals,'  rv^'ith  copious  annotations  and  aa 
admirable  'Greek  Index  to  Plutarch's  Woffa' 
(1795-1850).  Other  works  are  'EfMstola  Crit- 

ical (1769);  'Praccepta  Philosophiae  IjogicB* 
(1782;  new  ed.,  1821);  ̂ Eclogaesm  Sckcli 
F'rincipum  Historicorum  Capita^  (1793; 
1829);  <Vita  Ruhnkonii>  (1800;  PU|o*i 
'Pb.Tdo>  (1810:  new  ed.  1825).  He  rcliicd 
in  1816,  and  died  after  some  years  of  blindnwa 
I  lis  *Opuscula^  appeared  in  1820.  Coosab 
Mahne.  'Vita  D.  Wytten1jach>  (1823)  nk 
Sandys,  J.  E.,  'Histor>'  of  Classical  Sckobi^ 
ship'    (Cambridge  1908). 
WYTTENBACH,  Tohanna  Galli«i.  Dnid 

writer:  d.  l^yden  (1830).  She  was  married  to 

I).  Wyiienba'ch  (q.v.)  when  he  was  72,  aad after  her  husliand  s  death  lived  at  Paris  and 
was  gi\en  the  degree  of  doctor  in  phtloMfk} 
I IV  Marbnr;;,  in  1827.  .Among  her  writings  were 
*thcageiie*;*  (1815);  'Leontes'  Banqort' 
(1812);  and  the  romance  «Alcxis>  (1823). 



X 
Xthe  twenty- fourth  lett

er  and  nine- 
teenth consonant  of  the  English  al- 

phabet: it  is  a  superfluous  letter 
since  it  stands  for  no  sound  that 

cannot  be  signified  by  other  letters.  When  it 
occurs  in  the  beginning  of  a  word  it  is  always 
pronounced  in  English  as  s:  Xenophon,  zeno- 
phon,  xiphoid,  ziphoid;  in  the  middle  of  a  word 
it  is  usually  equal  to  ks:  axis,  aksis,  Saxon,  sak-  • 
son;  but  when  in  a  word  it  ends  a  syllable,  more 
especially  an  initial  syllable,  if  the  syllable  fol- 

lowing it  is  open  or  accented,  the  x  has  often 
the  value  of  gc,  as  in  luxury,  lugsury,  exhaust, 
egcaust.  Final  x  is  always  equal  to  ks.  As  an 
initial  letter  x  does  not  occur  in  English  save 
in  words  mostly  technical  and  derived  from 
Greek,  and  in  a  few  words,  mostly  proper 
names,  of  Spanish  origin. —  The  power  of  x  in 
English,  as  in  Latin,  is  that  of  the  Greek  letter 
,ri  (S  f  ).  It  has  been  suggested  that  its  form 
is  that  appropriated  in  the  Greek  alphabet  to  the 
guttural  aspirate  chi  (X,  ;t).  Before  the  intro- 

duction of  X  (f )  the  Greeks  represented  the 
sound  of  jr  by  X2,  ;t^  and  the  Latins  at  first 
did  the  like,  writing  Maxsumus,  proxsumus;  but 
as  X  had  in  their  writing  no  function  but  that 
of  representing,  with  s  the  sound  of  Greek  xi, 
the  very  sight  of  the  x,  even  before  the  eye 
came  to  the  s,  may  have  raised  in  the  mind  the 
idea  of  a  sibilant,  and  thus  rendered  the  sibilant 
letter  itself  superfluous,  so  that  before  long  it 
was  omitted  and  x,  standing  alone,  represented 

the  two  characters  x  and^.  However,  the  evi- 
dence in  favor  of  this  view  is  not  conclusive, 

andlhcre  are  alternative  opinions.  In  the  pop- 
ular pronunciation  of  Latin  in  the  later  period 

of  the  empire,  x  seems  to  have  been  sounded 
like  s  or  ss:  some  inscriptions  of  that  period 
have  visit  for  vixit,  and  milex  for  miles:  this 
change  in  the  sound-value  of  x  has  persisted 
in  the  modern  language  of  Italy  in  which  ss  or 
s  is  regularly  substituted  for  the  Latin  x:  saxum 
becomes  sasso,  experimentum,  esperimento, 
maximus,  massimo  and  so  on.  In  French, 
in  words  derived  from  Latin,  the  x  occurring 
in  the  middle  of  a  word  is  often  changed  to  ss: 
laxare  becomes  laisser;  or  Latin  x  is  changed 
to  the  sound  of  sh :  vexare  becomes  facher;  and 
the  word  soixante  is  pronounced  soissante.  X 
scarcely  occurs  in  German  words  of  native  ori- 

gin; its  sound  is  usually  represented  in  that 
language  by  chs,  examples:  ochs  (ox),  wachs 
(wax),  Sachse  (a  Saxon).  X  stands  for  10  in 
the  Roman  symbolism;  x  is  often  used  in 
mathematics  for  an  unknown  quantity  or  the 
abscissa  of  a  point.     See  Alphabet. 

X-RAY,  The,  a  ray  proceeding  from  a  glass- 
bulb  from  which  air  has  been  highly  exhausted 
and  through  which  an  electric  charge  is  being 
passed.      It    was    discovered    by    Rontgen    in 
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Wurtzburg,  1895.  Hundreds  of  others  had  ex- 
perimented with  Crookes  tubes,  glass  bulbs  ex- 

hausted to  one  millionth  of  an  atmosphere  and 
enclosing  the  terminals  of  high  tension  electric 
wires.  These  had  all  produced  X-rays  now 
called  Rontgen  rays,  out  Rontgen  was  the 
first  to  detect  their  presence.  They  are  invisi- 

ble and  are  supposed  to  be  vibrations  of  a 
similar  character  to  those  of  light  but  much 
more  rapid  than  even  the  invisible  ultra  violet 
rays  in  sunlight.  The  extremely  short  wave 
length  accounts  for  the  fact  that  every  sub- 

stance regardless  of  its  color  is  more  or  less 
transparent  to  the  X-rays;  and  that  the  X-rays 
are  not  ordinarily  reflected  or  refracted.  In 
fact  it  was  about  23  years  after  their  discovery 
that  it  was  found  out  that  the  cleavage  surfaces 
of  crystals,  smoother  than  any  artifically  pol- 

ished surface,  would  produce  these  two  effects 
upon  the  X-ray  which  are  so  easily  produced 
upon  ordinary  visible  light.  Elxcellent  pictures 
are  often  taken  through  alumimun  one-quarter 
inch  thick,  while  denser  substances  like  lead 
and  gold  arrest  most  of  the  X-rays  even  in 
much  thinner  layers.  The  modern  X-ray  tube 
contains  a  cathode  or  negative  terminal  from 
which  the  cathode  stream  of  negative  particles 
or  electrons  traveling  at  an  average  vefodty  of 
20,000  miles  a  second  starts  under  the  influence 
of  from  50,000  to  100,000  volts;  also  a  target 
or  anticathode  upon  which  these  particles  im- 

pinge, setting  up  the  extremely  rapid  vibrations 
called  the  X-ray  or  Rontgen  ray.  There  is  a 
positive  terminal,  the  anode,  which  may  or  may 
not  be  used  as  the  target.  The  gas  filled  X-ray 
tube  contains  air  or  some  gas  exhausted  upon 
an  air  pump  to  a  vacuum  of  about  one-millionth 
of  an  atmosphere.  It  is  provided  with  a  regu- 

lator by  which  the  degree  of  vacuum  may  be 
raised  or  lowered. 

The  electron  discharge  X-ray  tube,  such  as 
the  Coolidge  tube,  is  exhausted  to  as  complete  a 
degree  of  vacuum  as  possible  and  even  the 
highest  voltage  fails  to  send  any  electricity 
through  it  unless  a  low  tension  current  is  first 
sent  through  a  tungsen  filament  forming  part  of 
the  cathode.  During  the  time  that  this  filament  is 
incandescent,  it  liberates  electrons  which  are 
ready  to  form  the  cathode  stream  when  the 
high  tension  current  is  turned  on.  Arrange- 

ments are  necessary  for  regulating  the  strength 
of  the  low  tension  current  so  as  to  vary  the 
incandescence  of  the  tungsten  filament. 

The  rays  are  made  perceptible  by  looking 
through  a  fluoroscope  or  dark  box  enclosing  a 
screen  of  some  fluorescent  substance  like  barium 
platino  cyanide  which  becomes  brilliantly  illumi- 

nated. If  the  whole  room  is  darkened  the 
fluoroscope  may  consist  simply  of  the  flat 
screen.    Anything  held  between  the  X-ray  tube 
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and  the  screen  casts  a  shadow  upon  this  ilhimi- 
nated  surface  ancf  parts  of  the  nhject  which 
h;i\e  ditTerent  densities  hccome  distinjjuishaMc 
in  tlie  imajL^e  upon  the  screen  hy  reason  of  dif- 

ferences in  the  darkness  of  the  shadow.  L<Hjk- 

inK  at  a  person's  chest,  the  rihs  Itx^k  moder- 
ately dark  and  the  \\n\^>  very  Hght,  while  the 

hiart  is  seen  as  a  pale  shadow  expanding  and 
con  tract  nig. 

X-ray  pictures  arc  very  often  made  with- 
out ever  looking  at  the  patient  with  the  fluoro- 

scope  and  not  really  seeing  the  part  under  ex- 
amination, such  as  the  kuies  of  the  leg,  until 

the  plalc  or  tilm  is  developed.  The  latter  is 
in  a  c^i:»sette  or  plate-holder  made  of  aluminum 
which  is  opaque  to  oriHnary  light,  but  very 
transparent  to  the  X-ray.  Thin  wood  or  thin 
haril  ruMier  serve  equally  well.  Or  the  plate 
may  i>e  .simply  wrapped  in  Mack  and  orange 
paper  to  protect  it  from  ordinary  light.  Ko 
c;imcra  is  re<iuired  and  the  plate  is  not  usually 
uncovered  during  the  X-ray  exposure.  It  is 
possible,  howcNcr,  to  make  an  A-ray  picture 
upon  a  completely  uncovered  plate  providing 
the  room  is  absolutely  dark  and  the  X-ray  tul)e 
is  surrounded  by  a  co\ering  opaque  to  ordinary 
light  but  transparent  to  the  X-ray;  it  l>eing 
tlesirablc  to  protect  the  uncovered  plate  from 
ordinary  light  rays  produced  .by  the  tube  in 
addition  to  the  X-rays. 

A  special  property  of  tlie  X-ray  is  one  also 
possessed  by  the  rays  from  radium.  It  is  that 
of  ionizing  the  air  and  so  rendering  the  air 
a  conductor  of  electricity  as  may  be  demon- 

strated by  the  discharge  of  an  electroscope. 
Tliis  propertv  is  made  the  basis  of  measuring 
the  ra<lio-aclive  power  of  radium  and  has  been 
occasionally  used  to  measure  the  intensity  or 
the  dosage  of  the  X-ray. 

The  X-ray  is  ordinarily  made  up  of  different 
rates  of  vibrations  having  as  different  proper- 

ties as  the  different  rates  of  vibration  in  ordi- 
nary liglrt.  X-rays  of  very  rapid  vibration  are 

highly  penetrating  and  are  called  hard  rays; 
ihey  are  produced  when  the  tube  presents  a 
high  resistance  to  the  pass'age  of  electricity  and 
it  takes  a  high  voltage,  perhaps  90,000,  to  send 
a  curreirt  through  the  iul»e.  This  high  rcsi.st- 
ancc  occurs  when  the  vacuiun  of  a  gas-filled 
X-ray  tube  is  high,  that  is  most  of  the  gas  is 
removed;  with  an  electron  discharge  X-ray 
tube  like  the  Coolidge  tube  the  resistance  is 
high  when  the  filament  is  at  a  low  degree  of 
incandescence.  Rays  of  a  low  degree  of  pene- 

tration or  soft  rays  are  produced  in  greatest 
abundance  by  an  X-ray  tul>e  whose  resistance  is 
so  low  that  a  lout  40,000  volts  will  send  elec- 

tricity through  the  tul»c.  As  a  rule,  the  rays 
are  not  all  of  the  same  wave  length,  but  the 
radiation  is  mixed.  The  average  penetration  is 
determined  by  the  regulation  of  the  resistance 

of  the  tube.  I'nder  special  conditions,  however, 
homogeneous  X-ravs  arc  obtainable.  The 
parallel  spark-g;ip  is  the  distance  that  the  high 
tension  current  will  pass  across  in  the  open  air 
in  preference  to  passing  through  the  X-ray 
tu!»e.  It  i-*  frequently  cmph»yed  as  a  means  of 
measuring  the  re^ii stance  of  the  X-ray  tu!)e. 
In  a  rouiih  way.  each  inch  of  parallel  spark 
nap  correspfnids  io  lO.U^^  volts  of  high  tension 
curnni  re<iuirnl  to  excite  the  X-ray  tube  and 
\er>  rough! \  t(»  one  Henoi^t  unit  <>f  penetration. 
Direct  measurement   of  the  avenige  degree  of 

penetration  of  the  rays  Kcncratcd  by  an  X-r<. 
tube    is    v;enc rally    by   the    Henoist    Radii n^hnw mometer.     There  is  a  central  disc  of  Mixer  Oil 
millimeter    thick,     surrounded     l»y     ̂ ector•    i.f 
aluminimi  from  1  to  12  millimeter^  thick     The 
number  of  millimeters  of  aluminum  which  ca^i 
a  shadow  of  the  same  density  as  that  of  Oil 
millimeters  of  silver  gives  the  degree  of  pene- 

tration.   Soft   rays  are  number   tliree  or  iDur 
Henoist,  and  very  hard  rays  numlicr   10  or  12 
Benoist.     X-rays  are  partly  absorl>cd  by  evcrr 
substance  through  which  they  pass.     The  den* 
scr  the  substance  and  the  softer  the  X-ray*  the 
greater  proportion  is  ahsorlied  by  a  layer  of  a 
given  thickness.     Very  soft  rays  are  so  al  sorb- 
able  that  even  the  petals  of  flowers  cast  shado«'« 
and  produce  beautiful  pictures,  while  cxtremeS 
hard  rays  arc  employed  to  look  for  flaws  in- 

side of  steel  rails.     Medium  degrees  of  pene- 
tration produce   X-ray  pictures  of   the  hnman 

1>ody  in  which  the  liones  cast  a  darker  shadow 
than  the   tlesh,   air  spaces  like  the  pneumatic 
sinuses   of   the    face   and   like   the    lun^s   cas* 
a  lighter  shadow  and  dense  foreign  stibstancei 
like  a  bullet  in  a  wound  or  an  opaque  meal  in 
the  stomach  and  intestines  or  a   stone  in  the 
kidney    cast    dense    shadows.     Except    in    the 
case  of  a  broken  bone  or  a  bullet,  the  interpre- 

tation of  a  radiograph  requires  a  knowledge  of 
the  normal  X-ray  lights  and  shadow »  of  the 

part  depicted. 
The  effects  of  the  X-ray  upon  the  hnman 

bodv  were  first  noticed  as  X-niy  turns  and  kKS 
of  nair.  Later  it  was  found  that  these  could 

l)e  prevented  and  that  the  X-ray  had  mar\-el- 
ousty  ))eneficial  effects  upon  cancer  and  lencjr- 
mia  and  tu)>ercular  glands  and  other  di«eases 

Skin  cancers  are  usually  permanently-  cured 
without  the  necessity  for  an  operation  and 

moderately  soft  rays  are  emplo>*ed  whidi  wiB 
be  absorl>ed  by  the  skin  with  vcr^  little  deep 
effect.  Deep-seated  lesions  require  Tzy%  ot 
great  penetration  so  that  a  large  fraction  viD 
reach  the  deep  tissues.  This  is  partly  aocoD- 
plished  l)y  regulating  the  X-ray  tube  to  a  Ugl 
resistance  so  that  it  generates  chiefly  hard  np 
and  also  i)y  interposing  a  filter  between  mt 
X-ray  tul>c  and  the  patient.  An  eighth  of  aa 
inch  or  more  of  aluminum  will  arrest  nuor 
rays  which  would  he  absorl>ed  by  the  skin  with 
danger  of  burning,  and  which  would  greatly 
limit  the  quantity  of  the  accompanying  pene- 

trating rays  that  could  l>e  safely  applied  The 
intensity  varies  inversely  as  the  square  of  the 
distance,  so  even  rays  of  the  proper  penetra- 

tion arc  much  stronger  at  the  surface  toward 
the  X-ray  tube  than  in  the  de^  tissnes  con- 

siderably further  away.  And  even  the  peoe* 
t rating  rays  arc  rapidly  weakened  bj  passior 
through  the  tissues.  To  secure  soflBcient  effect 
upon  a  deep-seated  organ  without  too  mudi 
effect  upon  the  skin  a  cross-fire  system  is  nere»- 
sary.  One  exposure  is  made  shielcfing  the  skia 
with  heavy  lead  except  for  an  opening  thromli 
which  the  X-ray  passes  to  the  deep  oigaai 
For  another  exposure,  the  person  is  in  a  Af- 

ferent position  and  the  X-ray  reaches  the  saw 
deep  orvran  through  a  different  part  of  ̂  

skin.  Sometimes  as  many  as  etglit  .differes' 
IMirts  of  entry  are  empk>yedi  the  decp-tnted 
organ  receixing  eight  times  the  quantity  oi 
X-ray*i  that  could  have  been  safely  appM 
from   a  single  direction.    And  so  thowpi  the 
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is  weakened  by  distance  and  by  absorp- 
n  passinfif  through  the  overlying  tissues, 
lly  benencial  total  dosage  is  applied  to 
;cp  organ.  All  but  the  successive  ports 
ry  must  be  shielded  by  thick  lead.  It  is 
ifficient  to  merely  change  the  position  of 
-Ray  tube  and  the  patient, 
e  cumulative  effect  of  the  X-ray  is  re- 
ble.  A  certain  number  of  minutes  ex- 
i  has  the  same  effect  whether  applied  at 
me  or  in  divided  doses  extending  over 
r  three  weeks.  This  is  what  makes  it  so 
rous  to  the  operator  if  he  is  frequently 
»d  to  the  X-ray.  Even  though  each  ex- 
j  for  a  picture  or  treatment  may  be  bene- 
to  the  successive  patients  and  although 

the  operator's  being  at  a  greater  distance, 
exposed  each  lime  to  a  much  smaller  dose 
my  of  the  patients,  the  ctmiulative  effect 
lim  is  disastrous.  Man^  X-ray  operators 
died   from  cancer  originating  from  this 
The  only  safety  for  the  operator  lies  in 

shielded  from  the  rays  by  a  brick  wall  or 
leavy  lead.  An  operator  is  very  foolish 
nk  that  he  is  going  to  use  the  X-ray  so 
1  that  he  does  not  need  to  be  shielded 
it.  If  he  does  good  work  he  will  soon 
lat  he  has  benefited  many  patients  at  the 
je  of  irreparable  injury  to  himself.    The 
of  incubation  is  another  interesting 

e  of   the  X-ray  effect  upon  the  htmian 
In  treating  skin  cancers,  a  reaction  is 

::ed  somewhat  similar  to  a  slight  sun- 
md  this  does  not  appear  at  the  time  of 
:posure  but  all  the  way  from  four  to  20 
ifterward. 

e  dosage  of  the  X-ray  necessarily  implies 
ipropriate  quality  as  represented  for  in- 
.  on  the  Benoist  scale  of  penetration  and 
fie  appropriate  quantity  of  X-rays  meas- 
asually  as  applied  at  the  surface  of  the 
One  unit  of  quantity  is  the  Holzknecht 

i  and  about  5H  is  an  erythema  dose, 
er  unit  is  Tint  B,  Sabouraud,  which  is 
fcme    erythema    dose.    Another   is    Kien- 
X  unit  and  lOX  is  an  erythema  dose, 
rythema  dose  is  that  amount  of  X-ray 
will  produce  redness  of  the  skin  with- 
ceration.  It  first  became  a  standard  of 

I  in  Sabouraud's  treatment  of  ring  worm :  scalp.  In  that  disease  the  germs  are 
It  to  kill  because  they  are  adherent  to 
ots  of  the  hairs  deep  down  in  the  hair 
:s.  A  single  erythema  dose  causes  the 
:o  fall  out  carrying  the  germs  with  them, 
•urse   an   antiseptic   lotion   must   be  em- 
to  prevent  reinfection  of  other  hairs 

those  which  have  fallen  out.  After  a 
correct  dose  the  disease  is  permanently 
and  the  hair  all  returns.     Repeated  doses 
X-ray  are  sometimes  employed  for  the 

nent  removal  of  superfluous  hair  but  not 
horities  recommend  this  use  of  the  X-ray. 
»  X-ray  has  led  to  one  of  the  most  im- 
t  discoveries  in  modern  medicine.  It 
lown  that  many  diseases  of  the  type  of 
atism,  arthritis,  neuritis  and  myositis,  also 
rditis,  digestive  troubles  including  ulcer 
stomach  and  many  other  symptoms  and 
of  a  varied  character  frequently  have 

jrigin  in  tooth  infection.  A  blind  ab- 
nay  exist  for  years  at  the  apex  of  the 
£  a  tooth  and  poison  the  system  all  that 

time.  It  may  give  no  pain  or  swelling  and 
its  presence  may  be  unknown  to  the  patient  or 
the  dentist  and  still  be  the  cause  of  painful  or 
even  fatal  illness.  Such  infection  is  readily 
disclosed  by  an  X-ray  examination  and  easily 
cured  by  the  dentist  The  patient  is  fortunate 
if  this  is  done  while  the  systemic  infection  is 
slight  and  of  a  nature  to  certainly  get  well 
after  the  discovery  and  elimination  of  the  den- 

tal infection.  Of  course  after  the  onset  of  a 
fatal  illness  is  not  the  time  to  discover  that  it 
was  caused  by  an  infected  tooth.  There  arc 
almost  always  mild  indications  which  suggest 
the  desirability  of  an  X-ray  examination  ot  the 
teeth  in  time  to  prevent  the  more  serious  effects 
of  tooth  infection.  One  of  the  effects  of  a 
great  many  mild  exposures  in  tjhe  case  of 
X-ray  operators  is  sterility.  This  is  an  adcti- 
tional  reason  why  the  operator  should  be 
shielded.  And  one  of  the  diseases  in  which 
X-ray  exposures  are  curative  is  fibroid  tumor 
of  the  uterus  with  hemorrhage  as  a  serious 
symptom.  The  cases  of  this  disease  whidi  are 
most  successfully  treated  are  those  in  whidi 
the  X-ray  exposures  bring  on  an  artificial 
menopause. 

X-ray  operators  who  are  not  shielded  arc 
liable  to  blood  changes  resembling  anemia  or 
leucaemia,  but  this  effect  is  not  so  generally 
produced  as  the  X-ray  keratoses  with  a  tend- 

ency to  change  into  cancer,  and  th&  sterility. 
Sinclair  Tousey,  M.D. 

New  York  City. 

X.  Y.  Z.  CORRBSPONDBNCB»  in  United 
States  history,  the  name  given  to  the  dispatches 
of  the  three  commissioners  to  France  in  17^-98, 
Marshall,  Pinckney  and  Gerxy.  These  commis- 

sioners reached  Paris  in  October  1797,  bbt  were 
refused  recognition  by  the  Directory.  They 
were,  however,  notified  by  the  secretary  of  the 
Marquis  dc  Talle3rrand,  Minister  for  Foreign 
Affairs,  that  agents  would  be  sent  to  conclude 
negotiations.  The  first  of  these,  Hottinguer, 
stated  that  a  <^loan*  of  $1,200,000  would  be  the 
necessary  means  of  placating  the  Directory;  the 
other  two,  Bellamy  and  Hauteval,  urged  that  in 
case  the  American  government  would  buy  at 
par  stock  amounting  to  32,000,000  livres,  but 
whose  market-value  was  really  aboq,t  one-half 
that  amount,  the  transaction  would  be  viewed 
as  a  loan.  The  intimation  was  that  in  default 
of  money  war  would  ensue.  These  terms  were 
promptly  rejected.  The  dispatches  sent  by  the 
commissioners  were  submittted  in  copy  to  Con- 

gress, X.,  Y.,  and  Z.,  having  been  substituted  for 
the  res|>ective  names  of  the  French  agents.  A 
great  stir  was  caused  at  Uie  time.  Preparations 
for  hostilities  were  made,  and  war  on  the  sea 
actually  broke  out  Consult  for  the  text  of  the 
correspondence  ^American  State  Papers,  For- 

eign Relations^>  Vol.  II  (Washington  1832), 
also  Adams,  C.  F.,  ̂  Works  of  John  Adams  ̂  
(10  vols»  Boston  1850-56)  ;  Bassett,  J.  S.,  <Fed- 
eralist  System*  (Boston  1906),  and  Morse, 
J  T.,  «John  Adams>  (Boston  1508). 
XANTHBNS  DYBSTUFFS.  See  Coal- 

tar  Colors. 

XANTHIAN  (z&a'thi-^n)  MARBLES,  a 
large  collection  of  marbles  of  various  ages 
(from  545  B.C.  onwau^)  discovered  near 
Xanthus,  in  1838. 
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XANTHINE,  an  organic  base.  GH.N^O.. 
occurriiiK  in  muuU  amounts  in  many  animal  se- 

cretions, in  the  Mood,  urine,  liver,  in  sonic  uri- 
nao'  calculi,  and  in  tea  extract.  It  may  Ik*  read- 

ily made  by  the  action  of  nitrous  acid  on  gua- 
nine. A  white  amorphous  powder  slightly  solu- 

ble in  water,  and  forming  crystalline  compounds 
with  t)Oth  acids  and  bases.  It  is  closely  related 
to  theobromine  and  caffeine,  the  alkaloids  found 
in  cocoa  and  cotTee  respectively.  Caffeine  may 
be  considered  as  xanthine  in  which  three  hydro- 

gen atoms  have  been  replaced  by  three  methyl 
(CH»)  groups. 

XANTHIPPE,  zan-thip'e.  the  wife  of  Soc- 
rates, the  Ciri-ek  philosopher.  Her  shrewish 

temper  has  become  proverbial,  but  many  of  the 
stories  alnnit  her  are  prolably  false,  for  in 
ancient  Athens  gossip  was  cultivated  to  the 
perfection  of  a  fine  art,  the  point  and  not  the 
truth  of  the  story  l>eing  the  chief  consideration. 

Xanthippe's  natural  iuwtjualities  of  temper  were heightened  by  the  peculiarities  of  her  spouse, 
especiallv  his  indilTerence  to  the  common  place 
duty  laia  on  the  head  of  the  house  to  make  both 
ends  meet.  The  philosopher  received  her  re- 
pioaches  with  such  good-humored  indifference 
that  it  is  not  surprising  she  sometimes  resorted 
to  other  weapons  beside  her  tongue;  as  on  the 
occasion  when  she  is  said  to  have  iinished  up  a 
tirade  by  sousing  the  philosopher,  though  nis 
remark,  as  lu-  moved  dripping  from  the  scene, 
that  when  Xanthippe  thundered  she  watered, 
must  have  shown  her  that  here,  ti>o,  she  was 

powerless.  Consult  Zeller,  li.,  *Vorlrage  und 
Alihandlungen*    (Vol.  1,  1875). 
XANTHOCONITE.  A  silver  ore 

3.-\giS..\saS6,  containing  61.4  per  cent  of  silver. 
Formerly  mined  in  Santa  Fe  County,  N.  Mex. 

XANTHUS,  zan'thus.  Asia  Minor,  (1)  an 
ancient  city,  the  capital  of  Lycia,  on  the  Xan- 
thus  Ki\er,  about  eight  miles  above  its  mouth. 
Its  ruins  near  modern  liunik  were  discovered  in 
18J8,  and  have  yielded  a  large  collection  of 
marbles,  now  in  the  British  Museum.  (2) 
The  river  now  known  as  the  Kedja  Ak  rises 
in  Mount  Taurus,  and  falls  into  the  Mediterra- 

nean a  little  to  the  west  of  Patara.  pmsult 
Bihndorf  and  Niemann,  ̂ Keisen  in  Lykien  und 
Karieii*  (Vienna  1884);  Smith,  *  Catalogue  of 
the  Sculptures  of  the  British  Museum*  (Vol.  1, 
London  1^)2). 
XAVERIAN  BROTHERS.  See  Orders, 

Reli(;ious. 

XAVIER,  zav'i-er.  Sp.  ha-ve-ar';  Saint 
Francis.    See  Fr.\ncis  X.wilr,  Saint. 

XEBEC,  ze-U-k,  a  small  three-masted  ves- 
sel, employed  in  the  Nlediterraiiean,  distinguished 

from  other  Kuropean  \essels  by  the  great  pro- 
ject it  )n  of  the  prow  and  stern  beyond  the  cut- 

water and  stern-post.  In  this  respect  it  resem- 
bles the  felucca.  fn»m  which  it  differs  only 

ill  ha\ing  the  fore-mast  stjuare-rigged.  The 
xebec  is  constructed  with  a  narn^w  floor  for  the 

s.ike  of  spe(*d.  and  of  a  great  breadth,  so  as  to 
be  able  tti  carry  a  considerable  force  of  sail 
vithdUt  d.iiKM  r  of  rivertnrnintr. 

XENIA,  Ohiii.  ciiy.  conniy-seat  of  Greene 
Coimty,  on  !b(  Sbuwnee  Creek,  and  on  the 
l*enii\vlvani;i.  t)ir  (  iiiciniiaii.  H:iniihi>ii  and 
l>aytnn.  and  the  CbicaL'o  and  Sanu  Louis  rail- 

roads. 55  miles  st'Uihwest  of  Columbus.     It  is 

in  the  Little  Miami  Valley,  in  the  midsi  of  a 
pro<lucti\i    farming  rei^on.    It  is  well  laid  ou* 
and  has  11  miles  of  firsi-class  pavement  and  a 
C(.mplete    storm     sewer     system.      The    chic: 
manufacturing  establishments  are  shoe  factunc» 
tK>wder  works,  an  ice  factory,  a  flour  mill*  tvmc 
factories,  cigar  factory,  machine  shops,  one  an- 
tomobile  factory,  saw  and  planing  mills,  martW 
and  granite  works,  canneries,  candy  kitcbcn» 
The  county  courthouse  is  in  a  park  in  the  centre 
of  the  city.    Other  prominent  huildinics  are  the 
municipal  building,  the  Ohk>  Soldiers  and  Sail- 

ors' Orphans  I  lome  and  several  business  Uocfck 
Outside  the  city  limits  are  the  county  infirmar> 

and  children's  home.    The  educational  institu- 
tions   are    the     Xenia    Theological     Scminarr 

(United  Presbyterian),  opened  in   1794;  three 
high  schools,  the  Central,  established  in  1850. 
one  for  colored  pupils,  and  the  Ohio  Sildierf 

and  Sailors'  Home  High  School;  public  and  par- 
ish schools,  a  public  library  and  school  libraries 

W'i  liter  force  Lniversity,  in  Willierforce  ^l4irK. 
is   for  colored  pujiils.     It  has  departments  of 
law,    theolog>',    science    and    literature,    and  a 
training  school  for  nurses.     There  are  several 
churches.    The  banks  have  a  combined  capitai 
of  over  $250,000,  and  ottal  resources  aJbout 
$2.4(K).000.    The  government  is  vested  in  a  com- 

mission  of   five   and   a  city   manaser.     Xenia 
was  vettled  in  April  1803  by  John  Marshall    1& 
18U8  it  was  incorporated.     Pop.  8.711. 

XENOCLBS,  z«n'd-klez,  Greek  tragic  poet 
b.  Athens,  4th  century  a.c.,  in  the  time  of  Pblip 
of    Macedon.    He  obtained   a   prize    for   four 

plays,    *Edipus,'    ̂ Lycaon,'    the    ̂ BaccfaantcSh 
and  *Athanias.* 

XENOCRATBS,  z«-n5k'r«-tez.  Greek  phi 
losopher:  f>.  Clialcedon,  3%  Rc;  d.  314  ic.  Hf 
was  a  pupil  and  friend  of  Plato,  and  though  o: 
a  dull  and  sluggish  disposition,  supplied  the 
defects  of  nature  by  unwearied  attmtiua  atk! 
industry  He  succeeded  Speusippus  in  the 
srhool  of  Plato  about  339  B.C.,  presiding  o\-er  the 
academy  till  his  own  death  25  years  later.  He 
was  famed  for  his  integrity  and  it  is  «aid  tka: 
when  he  appeared  in  the  court  as  a  witneis  the 
judges  dispensed  with  his  oath.  His  phik>soph> 
followed  the  teachings  of  Plato  but  was  nodi- 
ficd  by  Pythagorian  tendencies.  He  measnrpd 
the  value  of  philosophy  and  ethics  acconfeng  :. 
their  effect  up<m  conduct;  and  while  not  a  grra: 
or  original  thinker,  his  personal  inflncncL 
through  his  purity  and  integrity,  was  enonnoa 
FIc  converted  Polemon  from  dissolute  bahitf  tc 
a  life  of  high  and  pure  purpose.  Among  his 
followers  were  Phocton,  Chacron.  Zevf  tfd 

I'^picurus.  He  was  the  author  of  nmrcncs 
works,  none  of  which,  howe\-er,  are  extant 

XENGLITHS,  inclusions  of  the  wall  rod 
caught  in  an  intrusion,  as  in  a  dike  (q.v.).  vl 
((J.V.),  or  latholith  (q.v.);  and  there  frotct 
into  the  igneous  mass  as  it  cools.    Sec  U*tr 
ViATIC    StoFINC. 

XENON,  a  gaseous  chemical  element  4ar 
covered  by  Ramsey  and  Travera  ( lAtt)  in  the 
rtsidue  left  after  the  evaporation  of  a  hif 
f|uaiuity  of  liquid  air.  It  is  the  heaviest  ol  ik 
<-lemcntary  substances  present  in  the  alM- 
phere  in  gaseous  form.  It  can  be  condeoM^  B^ 
a  liquid  Ixiiling  at  lU*)"  C,  and  to  a  solid  vhid 
volatili/es  without  melting.  Its  volume  ia  at- 

mospheric air  is  about  one  in  ITOyOOOUOOIL  Sv*- 
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'.  or  Xe;  atomic  weight  150.2.  It  is  an :heir.ical  element  having  a  spectrum  some- 
resembling  argon. 

CNOPHANES,  ze-nofVnez,  Greek  phi- 
ler  and  poet;  founder  of  the  Eleatic  school 
ilosophy;  b.  Colophon,  Asia  Minor,  about 
c. ;  d.  about  480  B.C.  He  was  a  contem- 
f  of  Pythagoras  and  Anaximander,  and 
^  been  banished  from  his  native  city,  went 
ily,  and  thence  to  Magna  Graecia.  He  set- 
about  536  B.C.,  at  Elea  (Velia),  whence 
stem,  and  the  school  which  he  founded, 
*.  their  name.  Of  his  poems,  in  which 
cated  of  philosophical  and  other  sub- 
only  fragments  are  preserved  in 

orks  of  Athenxus,  Plutarch  and  others, 
portions  of  his  didactic  poem,  <Peri  phy- 
(On  Nature)  have  been  collectea  by 

is  in  his  ̂ Commentationes  Eleaticae* 
),  and  by  Karstcn  in  his  ̂ Philosophorum 
>rum  veterum  reliquiae^  (Vol.  I,  1830). 
as  an  ardent  monotheist  and  declared  that 
r  and  Hesiod  attributed  actions  to  the 

hat  were  *^a  shame  and  a  reproach  among 
Consult  Ueberwcg,  *  History  of  Philos- 

'  English  trans.  (1872);  Zellcr,  <Philoso- 
der  Grieschen,^  4th  cd.  (1900).  See 
ICS. 

SNOPHON,  zen'o-fon,  ancient  Greek  his- 
and  general :  b.  Athens,  about  434  B.C. ; 

rinth,  about  355  B.C.  He  lived  during  a 
I  in  which  the  greatest  political  and  intel- 
1   excitement   existed   at   Athens,   and  in 
the  most  distinguished  men,  of  whom  he 

ne,  appeared  on  the  stage.  Xenophon  was 
riple  of  Socrates.  He  was  said  to  have 
t  with  his  teacher  in  the  Peloponnesian 
ind  to  have  had  his  life  saved  by  Socrates 
;  battle  of  Delium  (424  B.C.),  but  this  is 
ow   accepted.     When   the   Persian  prince, 
the  Younger,  contended  with  his  elder 

IV  Artaxcrxes  Memnon  for  the  throne,  the 
aemonians    sent    him    auxiliaries,    among 
Xenophon  served  as  a  volunteer.  Cyrus 

lefcated  and  lost  his  life  on  the  field  of 
:a  (401  B.C.).  The  principal  officers  of 
ixiliary  army  having  been  likewise  killed 
tie,  or  taken  prisoners  by  artifice,  and  then 
death,  Xenophon  was  apparently  selected 
mmand  the  Greek  forces,  10,000  men 
J.     They  were  in  a  most  critical  situation, 
midst  of  a  hostile  country,  without  cav- 

surrounded  by  enemies  and  innumerable 
hies;  but  Xenophon  was  able  to  inspire 
with  confidence,  to  repress  insubordina- 
md  to  lead  them  in  their  return  march  of 
niles  to  the  Black  Sea.  Xenophon  himself 
ascribed  this  retreat,  and  at  the  same  time 
hole  expedition  of  the  younger  Cyrus,  in 
Vnabasis,'  the  most  famous  of  military 
ives.  There  is  no  means  of  verifying  the 
lents  of  this  work.  On  their  arrival  at 
opolis  (opposite  Byzantium)  a  number  of 
oops,  with  Xenophon  at  their  head,  en- 
the  service  of  Scuthes,  king  of  Thrace. 
Xenophon  joined  the  Spartan  general 

)ron  or  Thihron.  who  was  then  conduct- 
e  war  against  the  Persian  satraps,  Phar- 
js  and  Tissaphcrnes.  There  is  no  reason 
eve  that  Xenophon  left  Asia  Minor  before 
hen  he  returned  to  Cireece  with  Agcsilaus, 
if  Sparta,  after  his  expedition  against  the 
ns.     In  that  year  he   fought  on   the  side 

of  the  Spartans  against  the  Athenians  at  Coro- 
neia.  As  a  consequence  he  was  found  guilty  of 
high  treason  and  exiled.  After  that  he  settled 
at  Scillus,  a  small  town  in  the  neighborhood  of 
Olympia,  in  Ells.  In  this  solitary  retreat  he 
dedicated  his  time  to  Uterary  pursuits;  and  sis 
he  had  acquired  riches  in  his  Asiatic  expedi- 

tions, he  began  to  adorn  the  country  which  sur- 
rounded Scillus.  He  built  a  magnificent  temple 

to  Artemis  in  imitation  of  that  of  Ephesus,  and 
spent  part  of  his  time  in  rural  employments,  or 
in  hunting  in  the  woods  and  mountains.  He 
does  not  appear  ever  to  have  returned  to  Athens, 
although  the  sentence  of  banishment  passed  on 
him  was  afterward  repealed.  He  remained  for 
about  20  years  at  Scillus,  but  was  ultimately 
expelled  from  it  (371  b.c.)  by  the  Eleans. 
Thereupon  he  retired  to  Corinth,  where  he  died. 
Besides  the  < Anabasis,*  Xenophon  wrote  the 
^Apomnemoneumata,*  more  commonly  known 
as  the  ̂ Memorabilia  Socratis,^  in  which  there  is 
no  doubt  that  we  have  a  faithful  representation 
of  the  moral  and  practical  side  of  the  Socratic 
teaching,  although  he  makes  no  attempt  at  inter- 

preting its  metaphysical  aspects;*  the  ̂ Cyropae- 
dia,'  m  which,  under  the  guise  of  a  life  of 
Cyrus  the  Elder,  there  is  an  exhibition  of 

Xenophon's  views  respecting  the  best  form  and 
methods  of  government;  the  Symposium* 
(Banquet),  in  which  Socrates  is  brought  before 
us  under  his  social  aspect ;  the  ̂ Hellenica* 
which  continues  the  history  of  Thucydides,  and 
whichj  while  open  to  criticism  for  its  political 
bias,  IS  nevertheless  honestly  written  and  is 
highly  valuable  as  the  only  contemporary  ac- 

count of  the  period  411-362  b.c.;  and  of  several 
minor  works  on  hunting,  agriculture,  politics 
and  the  science  of  war,  all  of  great  interest  as 
giving  an  authentic  presentation  of  the  ordinary 
life  of  the  Greeks  of  that  period.  The  style  of 
Xenophon  is  in  general  a  model  of  simplicity. 
The  Greeks  esteemed  his  merit  as  a  writer  so 

high  that  they  called  him  the  "Attic  bee*  and 
the  *Attic  muse.*  Later  criticism  has  found 
that  in  both  vocabulary  and  syntax  he  fre- 

quently deviates  from  the  best  Attic  usage.  His 
works  have  been  often  published  separately  and 
together.  Among  the  best  editions  of  the  com- 

plete works  of  Xenophon  are  those  by  Schneider 
and  others  (1791-1849),  Sauppe  (1865),  and 
Dindorf  (1875).  There  is  a  complete  English 
translation  -by  H.  G.  Dak>Tis,  with  introductions 
and  notes  (1890-93).  Consult  also  the  studies 
by  Croiset  (1873)  Roquette  (1884),  and  Lange 

(1900) ;  Bury,  J,  C.,  < Ancient  Greek  Historians* 
(1909);  Wright,  W.  C.  <A  Short  History  of 
Greek  Literature*    (1907). 

XENOPHON    OF   EPHESUS    («Xbno. 
PHON  THE  Younger*),  Greek  writer  who  flour- 

ished in  the  2A  century  a.d.  One  work  of  his 
has  been  preserved,  a  story  in  five  books,  called 
^Ephesiaca;  or  The  Loves  of  Abrocomas  and 
Anthia.*  The  story  is  written  in  a  style  simple 
and  elegant.  It  was  translated  into  English  by 
Rooke, —  and  into  German  by  Burger. 

XBNOS,  ze'nds,  Stefanos  Theodoros»  Greek 
author.  From  1855  he  was  a  merchant  and 
general  broker  in  London,  and  in  1858  was  nat- 

uralized as  a  British  citizen.  He  published 
*The  Devil  in  Turkev^  (1850),  a  three-volume 
Eiiglish  translation  from  the  author's  unpub- 

lished Greek  manuscript;  in  Greek,  *The  Hero- 
ine of   the   Greek   Revolution*    (1861),   trans- 
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lated  as  * Andronike *  (1897);  *Kast  and  West: 
A  Diploma  lie  History  of  the  An  luxation  of 
the  Ionian  I.^lands  to  ilie  Kin^^^dom  of  Cin-co' 
(.'865);  and  *  Depredations:  or  OvTcnd.  dui- 
ney  and  CoC.  and  the  Gnck  and  Oriental  Steam 
Navigation  Company*  (\^f)). 

XENOTIME,  a  tetragonal  mineral  occur- 
rinpT  in  crystals  of  the  same  forms  as  zircon. 
It  is  essentially  an  yttrium  phosphate,  YPO«, 
1  lit  much  erl»ium  is  frequently  present,  and 
also  sometimes  the  cerium  metals,  and  small 
quantities  of  thorium  and  silicon.  It  is  usually 
found  in  minute  crystals  of  resinous  or  vitre- 

ous lustre,  yellow  or  brown  color  and  having 
a  hardness  of  4  to  5  and  specific  gravity 
of  al>out  4.5.  It  occurs  as  an  acces- 

sory constituent  in  many  granites  (sec  Derhy 
in  American  Journal  of  Science  41,  308,  1801), 
in  larpe  crystals  in  the  granitic  rocks  of  Nor- 

way, in  the  auriferous  gravels  of  North  Caro- 
lina and  Georgia,  and  in  choice  crystals  in  the 

gneiss  of  New  York  Citv.  When  ot>tainaMe 
in  sufficient  quantities  it  will  be  an  important 
ore  of  yttria  and  eriiia. 

XERES»  ha'ras,  or  XEREZ,  or  JERES» Francisco  de,  Spanish  historian:  b.  Seville, 
about  1500;  date  of  death  unknown.  He  ac- 

companied Pizarro,  as  his  secretary,  to  Peru, 
alK)Ut  1530,  returned  to  Spain  with  the  fir-i 
shipment  of  gold  taken  from  Atahualpa.  At 
the  direction  of  Pizarro  he  wrote  a  di  tailed 
history  of  the  expedition  and  the  conquest 
down  to  the  death  of  Atahtialpa.  entitled  *A 
True  Account  of  the  Conquest  of  Peru* 
(1547).  The  work  was  translated  into  Ital- 

ian by  Ramusio.  and  into  French  by  Ternaux- 
Compans  and  is  still  valued  as  a  source  of 
information. 

XERES     DE     LA     FRONTERA.      See 
Jerez  pf.  la  Fronter.a. 

XEROPHYTES,  zero- fits,  plants  which 
have  guarded  themselves  by  structural  means 
against  excessive  transpiration.  The  term 

was  originally  applied  to  plants  liN'ing  in  dry 
and  sand>*  soil,  or  on  rocks,  and  to  those  in- 

habiting deserts;  but  it  is  now  extended  to 
plants  existing  in  localities  where,  for  one 
reason  or  another,  they  cannot  readily  obtain 
water,  as  in  the  caso  of  the  vegetation  in  salt 
marshes,  arid  bogs  and  moors  and  of  cold 
regions  where  water  is  present  but  not  avail- 

able for  the  use  of  the  plants,  which  have 
consequently  adapted  themselves  to  prevent  the 
waste  of  the  moisture  which  they  have.  Thi> 
result  is  obtained  in  various  ways.  In  some, 
the  transpiring  surface  is  greatly  reduced,  and 
the  foliage  is  nearly  or  wholly  dispensed  with, 
the  stems  themselves  taking  its  place,  as  in 
switch  plants  and  cacti;  and  this  habit  is  fre- 

quently combined  with  the  storage  of  water  in 
succulent  tissues.  Other  plants,  like  the  eu- 

caK^tus  trees  predominating  in  the  dr>-  forests 
of  Australia,  'by  a  vertical  arrangement  of 
their  fi^liage.  or  a  similar  disposition  of  the 
branches  themselves,  when  foliai^e  is  want  inc. 
as  it  is  in  thi  casuarinas.  avoid  presenting 
broad  surfaces  lo  the  ̂ nn  and  hot  winds. 
Some  erophytir  plants  cl<»se  thoir  lea\es  just 
before  the  dry  se;iv«iii ;  the  whole  existi-nce  of 
«>thers    begins    and    vtnU    during    the    continu- 

ance of  a  rainy  season;  and  in  the  bulboas 
and  tuberous  plants  we  see  btilt  another  cooi- 
moil  arrangement  for  passing  the  dreaded  dry 
months,  the  plants  growing  viKorouftly  and 
completing  their  above-ground  existence,  while 
the  weather  is  still  favorable,  and  storing  up 
food  in  their  roots  or  rootstocks.  so  that  ihey 
may  rest  uninjured  in  the  ground  during  the 
heated  term,  and  be  ready  to  spring  into  acti.* 
ity  as  soon  as  the  rains  l>cgin.  An  extensive 
development  of  ligneous  tis!>ue  is  characteristic 
of  xcrophytes  and  so  also  are  such  modifica- 

tions of  tissue  as  the  matted  hairs,  mineral, 
waxy  and  varnish-like  encrustations  on  the 
epidermis,  the  closing  or  concealing  of  sto- 
mata,  etc. 

XERXES  I,  zerk'sez,  king  of  Persia:  b 
about  519  B.C. ;  d.  465  b.c.  He  i^-as  a  younger 
son  of  Darius,  the  son  of  Hystaspe>.  and  hcfgan 
to  reign  in  485.  He  was  preferred  to  his 
elder  half-brothers,  bom  before  his  father  wa» 
raised  to  the  throne;  Xerxes  was  horn  after 
that  event,  and  was  the  son  of  Atossa.  daughtrr 
of  Cyrus.  After  having  suppressed  a  revoir 
in  £g>'pt  in  a  single  campaign,  he  though* 
himself  able  to  execute  the  plan  of  conquer- 

ing Greece,  already  conceived  by  his  father, 
and  collected  for  this  purpose  an  immen«e 
army,  estimated  by  the  historians  as  contain- 

ing 1,000,000  men.  In  all  protiability  the 
(v reeks  greatly  exaggerated  the  number  of 
their  enemies;  and  the  train  of  women  and 
slaves  who  followed  the  army  made  at  lea»; 
half  of  its  numerical  amount;  still  the  num- 

bers of  the  Persians  were  he>x>nd  all  ci>in- 
parison  superior  to  those  of  the  Greeks.  B> 
means  of  a  bridge  of  l>oats  Xerxes  crossed 
the  Hellespont  (480)  while  the  Greeks  awaited 
him  on  the  frontier  of  their  country,  in  the 
pass  of  Thcrmopyla.  After  the  heroic  Lconi- 
das  had  fallen  with  his  Spartans  (see  Leoxi- 
DAS).  Xerxes  burned  Athens,  which  had 
been  forsaken  l)y  its  inhabitants.  The  firfi 
naval  battle  l>etween  the  two  powers  M  Ar- 
temisium  had  been  indecisive;  but  it  inspired 
the  Greeks  with  new  confidence;  and  the 
second  naval  action  at  Salamis,  in  iHiicii,  if 
we  believe  the  Greek  historians.  2.000  Penoan 
vessels  were  engaged  against  380  Grerlr  tetmi- 
natcd  in  the  defeat  of  the  Persians  (28  Sept 

480).  Xerxes  now  quitted  Greece,  1ea\-ing  he- 
hind  him  his  best  general.  Mardonius,  wha 
not  long  after,  was  routed  at  Plataea.  Xerxes 
now  gave  himself  up  to  debauchery:  his  con- 

duct offended  his  subjects  and  Artabanas,  (be 
captain  o£  his  guards,  conspired  against 
and  murdered  him  in  his  bed.  The 
accomplishments  of  Xerxes  have  bc« 
mended  by  ancient  authors;  and  HerodDtw 
observes  that  there  was  not  one  man  anoor 
the  millions  of  his  army  that  was  c«|oaI  lo 
the  monarch  in  comeliness  or  stature,  or  a» 
worthy  to  preside  over  great  and  esrtcmhe 
empire.  He  was  succeeded  by  his  son  Ar- 
taxerxes  I. 

XIMENA,  he-m&'ni.  in  Spanish 
history,  the  wife  of  the  Cid  (q.v."). 

XIMENA.  or  The  Heroic 

Knglish    adaptation    of    Comeille's    ̂ Gd.*   Vv 
rollcy  Cibber.  first  played  in  London  in  iTu 
and  printed   in   1718. 
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XIMENES,  zi-me'nez,  So.  he-ma'nas,  or 
JIMENES  (or  XIMENES)  DE  CISNEROS, 
Francisco*  Spanish  ecclesiastic,  prime  minister 
and  regent:  b.  Torrelaguna,  Castile,  1436;  d. 
Roa,  near  Valladolid,  8  Nov.  1517.  He  was 
graduated  in  civil  and  canon  law  at  Sala- 

manca in  1456,  became  a  priest  and  going  to 
Rome  practised  in  the  courts  of  the  consist- 

ory 1459-^5.  He  obtained  a  papal  bull,  which 
secured  to  him  the  first  vacant  benefice  in 
Spain,  but  the  archbishop  of  Toledo  refused 
to  give  him  any  place,  and,  Ximenes  having 
taken  possession  of  a  vacant  benefice,  the  arch- 

bishop caused  him  to  be  imprisoned.  Ximenes, 
nevertheless,  recovered  his  freedom  and  the 
Cardinal  Gonzalez  Mendoza,  bishop  of  Sigu- 
enca,  appointed  him  his  grand-vicar.  He  en- 

tered the  Franciscan  order  in  1482,  and  for 
several  years  practised  the  most  rigid  asceti- 

cism. In  1492  he  became  confessor  to  Queen 
Isabella  of  Castile,  to  whose  notice  he  had 
been  recommended  by  Cardinal  Mendoza,  and 
in  1495  was  made  archUshop  of  Toledo.  He 
did  not  accept  this  dignity  till  after  many 
refusals,  and  an  express  command  from  the 
Pope.  As  an  archbishop  he  was  very  zealous, 
behaving  as  a  father  toward  the  poor,  abolish- 

ing a  multitude  of  abuses,  and  adhering  stead- 
fastly to  his  resolution  that  public  offices 

should  be  filled  with  honorable  and  well-quali- 
fied men.  In  spite  of  all  opposition  he  effected 

a  reform  in  the  mendicant  orders  of  Spain, 
founded  in  1499  a  university  at  Alcala  de 
Henares,  and  undertook  in  1502  the  Complu- 
tensian  Polyglot  Bible.  His  activity  was  also 
displayed  in  other  ways.  Dissensions  pre- 

vailed in  the  royal  family.  Philip. of  Austria, 
son  of  the  Emperor  MaximiHan  I,  had  mar- 

ried Joanna,  the  only  daughter  of  Ferdinand 
and  Isabella,  and  on  the  death  of  the  latter 
Philip  received  Castile,  in  right  of  his  wife,  the 
sole  heiress  of  her  mother.  This  gave  rise  to 
disputes  between  him  and  his  father-in-law, 
which  were  composed  by  Ximenez.  After 

Philip's  death  (1506)  Ferdinand  became  regent 
of  Castile  for  his  grandson,  afterward  the  Em- 

peror Charles  V,  who  was  a  minor.  On  this 
occasion  he  had  been  much  assisted  by 
Ximenez,  who  in  1507  was  made  cardinal 
and  grand-inquisitor  of  Spain.  The  con- 

version of  the  Moors  now  particularly 
occupied  his  attention.  With  this  view  he 
formed  the  project  of  passing  over  to  Africa, 
in  order  to  take  the  fortress  of  Oran,  and 
in  May  1508,  landed  on  the  coast  of  Africa. 
A  battle  soon  followed  in  the  neighborhood  of 
Oran,  in  which  the  Moors  were  defeated.  The 
fortress  was  immediately  taken  and  the  garri- 

son put  to  the  sword.  Ximenes  caused  Oran 
to  be  fortified  anew,  changed  the  mosques  into 
churches,  and  returned  as  a  conqueror  to 
Spain.  When  Ferdinand  died  in  1516,  his 
grandson  Charles  being  still  a  minor,  Ximenes 
became  regent  of  Spain  and  during  his  re- 

gency of  two  years  brought  the  finances  into 
order,  paid  the  crown  debts  and  restored  the 
domains  which  had  been  alienated,  caused  the 
laws  to  be  observed,  and  placed  the  Spanish 
military  force  upon  a  respectable  footing. 
Consult  FIcchier,  ^Histoirc  du  Cardinal 
Ximenes>  (1693);  Hefele.  <Der  Kardinal 
Ximcns>  (1844;  English  trans.  1860);  Bar- 

rett,    ^Life     of     Cardinal     Ximenes*     (1813); 

Prescott,  *  Ferdinand  and  Isabella*  (1838); 
<Life,>  by  Ulrich  (1883). 
XIMENEZ  DE  QUESADA,  da  ka  sa  tha, 

Gonzalo,  Spanish  explorer  and  conqueror:  b. 
Granada,  about  1498;  d.  Mariquita,  New  Gran- 

ada,  16   Feb.    1579,    He   came   to   America   in 
1535  as  a  judicial  functionary  in  the  suite  of 
Pedro  Fernandez  de  Lugo,  governor  of  the 
province  of  Santa  Marta,  who  choeehim  to  head 
an  expedition  against  the  Chibchas,  supposed 
to  number  more  than  2,(X)0,(XX)  souls,  on  the 
great  plains  of  Tunja  and  Bogota,  and  the 
neighboring  regions  about  the  head-waters  of 
the    river    MagdaJena,    He    set    out    6    April 
1536  from  Santa  Marta,  but  at  the  end  of 
eight  months  had  made  no  more  than  450 
miles.  After  great  hardships  the  expedition 
reached  the  mountains  and  in  the  following 
March  progress  was  resumed. 

The  first  Indians  he  met  were  so  terrified 
by  the  sight  of  his  horses  that  they  instantly 
submitted.  Approaching  at  Tunja  the  court 
of  one  of  the  great  chiefs  of  the  Chibchas,  he 
was  allowed  to'  enter  the  palace,  but  was 
treacherously  attacked  as  he  was  about  to  em- 

brace the  chief.  The  latter  was  taken,  after 
much  slaughter,  and  Ximenez  became  possessed 
of  vast  riches.  From  Tunja  he  marched  upon 
Iraca,  the  sacred  city  of  the  nation.  Here 
two  Spanish  soldiers,  in  pursuit  of  plunder, 
accidentally  set  fire  to  the  great  temple  of  the 
sun,  which  had  been  captured  by  Ximenez,  and 
it  perished  with  the  city  after  burning  sev- 

eral days.  Returning  toward  Tunja,  he  fought 
a  desperate  battle  at  Borja  against  12,0(X)  na- 

tives, whom  he  defeated,  after  which  he  made 
treaties  with  several  caciques,  who  voluntarily 
submitted.  A  usurping  chief  was  then  pro- 

claimed king;  but  was  required  -to  deliver  the 
treasures  of  his  predecessor  to  the  Spaniards. 
After  a  short  imprisonment  he  promised 
within  40  days  to  fill  a  room  with  gold  and 
emeralds,  but  not  keeping  his  promise,  was 
put  to  death  with  cruel  tortures.  On  6  Aug. 
1538  Ximenez  founded  the  city  of  Santa  Fc 
de  Bogota. 

He  was  presently  joined  by  Benalcazar,  the 
lieutenant  of  Pizarro,  and  Fedcrmann,  who 

presently  conspired  against  Ximenez  but  with- 
out much  success.  The  three  then  returned  to 

Europe  to  lay  their  claims  before  Charles  V,  but 
while  Benalcazar  was  made  governor  of  Popa- 
yan,  Federmann  and  Ximenez  gained  nothing. 
Later,  however,  Ximenez  was  made  marshal  of 
New  Granada  and  returning  to  Bogot4  in 
1551,  seems  to  have  protected  tne  people  against 
the  rapacity  of  Spanish  officials.  About  1561 
he  was  named  by  the  Spanish  government 
adelantado,  or  govemor-in-chief  of  the  king- 

dom of  New  Granada,  and  induced  to  fit  out 
an  expedition  in  searcn  of  £1  Dorado,  beyond 
the  territories  of  Pauto  and  Papamene.  To 
this  enterprise  he  devoted  three  years,  spend- 

ing immense  sums  in  fitting  it  out,  but  return- 
ing with  only  a  handful  of  followers.  In  1572 

he  founded  the  city  of  Santa  Agueda,  21 
miles  from  Mariquita.  He  died  of  leprosy 
and  by  his  will  declared  himself  poor  and 
forbade  the  erection  of  any  but  the  simplest 
monument  over  his  grave.  His  remains  were 
removed  to  Bogota  in  1597.  He  left  a  manu- 

script work  entitled  ̂ Sermones*  and  a  *Com- 
pendio    historial,*    both   pf    which    have    been 
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lost.  Consult  Acosta.  J.,  *Historia  del  dcs- 
ctihrimiento  y  co!onizaci6n  dc  la  Nueva  Gran- 

ada' (1S49);  de  Plaza,  Antonio,  ̂ Memorias 
para  la  historia  de  la  Nueva  Granada'  (Bo- 

gota 1850). 

XIMBNIA,  a  genus  of  plants  of  the  family 
Olacacca.  represented  by  large  shnils  or 
small  trees,  often  spiny.  Leaves  entire,  leath- 

ery; calyx  very  small,  petals  four,  hairy  in- 
side; stamens  eight;  ovary  with  four  one- 

seeded  cells.  X.  amcricana.  the  false  sandal- 
wood, is  a  straggling  shrub,  or  low  spread- 

ing tree  producing  dull-white  fragrant  flow- 
ers, smelling  like  cloves,  succeeded  by  small, 

oval,  red  or  yellow  pulpy  fruits,  an  inch  long, 
aromatic,  but  somewhat  astringent.  They  con- 

tain a  white  globose  nut  with  a  kernel  which 
tastes  like  a  filbert  Its  wood  is  very  tough 
and  heavy.  This  shrub  is  known  in  Flor- 

ida as  the  hog-plum  or  wild  lime,  and  in  the 
West  Indies  as  mountain  or  seaside  plum. 

XINGC,  shen-goo',  a  river  of  Brazil,  one of  the  chief  tributaries  of  the  Amazon.  It  is 
formed  by  the  junction  of  several  head-streams 
which  rise  near  Lat.  15*  S.,  Long.  55*  W. Chief  of  these  is  the  Tamitatoaba,  which  flows 
from  a  small  lake  about  75  miles  in  circum- 

ference. After  flowing  north  for  1,200  miles 
through  a  densely  forested  and  little  explored 
region,  the  Xingu  forms  a  large  lake  which 
is  connected  with  the  Amazon  estuary  by  a 
num1>er  of  deltaic  channels  240  miles  west  of 
Para.  Steamers  ascend  the  river  to  the  Cat- 

aract and  Fall  of  Itamaraca.  The  river  was 
unexplored  until  1884-87,  when  it  was  de- 
scenifed  from  Cuyal)a  by  Von  den  Steinen. 

XIPHODONTID^,  zif-o-don'ti-dc,  a  fam- 
ily of  primitive  forerunners  of  the  ruminants, 

whose  remains  occur  in  the  Upper  Eocene 
rocks  of  western  Europe.  Some  of  them  are 
the  largest  and  most  slender  artiodactyls  of 
their  age,  and  the  only  feet  hitherto  discovered 
are  two-toed,  with  mere  rudiments  of  the 
lateral  digits.     Sec  Orfx>donts. 

XIPHOSURA.    Sec  Horse-foot  Crab;  Me- 
ROSTOMATA. 

XUARES,  hoo-a'ras,  Caspar,  Paraguayan 
liotani^t,  historian  and  biographer :  b.  Santiago 
del  Estcro,  Paraguay.  1731;  d.  Rome,  Italy, 
18(>4.  Entering  the  order  of  Jesuits,  he  de- 

voted himself  to  teaching  philosophy  and  the- 
ology; and  after  tlu'  .suppression  of  bis  order 

he  removed  to  Italy,  where  he  occupied  him- 
self with  liotanical  researches.  He  wrote  *  His- 

tory of  Buenos  Ayres,'  and  *  Dissertations,^ 
which  remain  in  manuscript;  *Lifc  of  Saint 
Francis  Xavier,^  etc. 

XULLA,  shooria.  or  ZORELLA  IS- 
LANDS, East  Indies,  a  group  in  the  Molucca 

.Soil,  •-nuih  of  the  Molucca  Passage,  and  east  of 
CiblK's.  The  largrst  islands  of  the  group  are 
Taliabo.  M angola,  and  Xulla  Bcsi.  The  first  is 
alxiiii  (lO  mik's  toni;  and  15  miles  wide. 

XUREL.     Sec  lioKSE- mackerel;  Jurel. 

XYLANDSR.  ksMan'd^r.  Gnilieliiiiia,  Ger- 
man scholar:  h.  Augsburg,  20  Aug.  L^lZ:  d. 

Heidelberg.  10  Feb.  1576.  His  real  name  w» 
Wilhelm  Holzmann.  He  was  educated  at 
Tubingen  and  Basel  and  in  1.S58  was  appotmed 
professor  of  Greek  at  Heidelberg.  His  numer- 

ous Latin  translations  from  the  Greek  have  been 
of  much  service  to  later  !»tudents. 

XYLENE,  or  DIMETHYL  BENZENE. 
in  chemistry.  Three  isomeric  hydrocarbons  are 
known  by  this  general  name,  orthoxylene.  me- 
taxylene,  and  paraxvlene.  They  all  have  the 
composition  C«H«(CrDs  and  are  dimethyl  de- 

rivatives of  benzene.  Commercial  xylene  or 
xylol,  found  in  coal  tar,  is  a  mixture  of  the 
above  three.  It  is  a  colorless,  oily  liquid,  boiling 
above  140**  C.,  not  soluble  in  water,  and  used 
as  a  solvent  in  various  chemical  operations. 

XYLOGRAPHY.     See  Wood  Engra\1!IC 
XYLOIDIN,  or  XYLIDINE.  tn 

an  explosive  probably  of  Che  compost tioa 
CJi»NOfl(X  known  also  as  pyroxylam  and  nitro- 
starch.  Discovered  by  Braconnet  in  18J3  and 
prepared  by  dissolving  one  part  of  potato  starch 
m  eight  parts  of  fuming  nitric  acid  and  then 
pouring  this  solution,  well  cooled,  into  16 
parts  of  concentrated  sulphuric  add.  ̂   It  is  a 
white  hydroscopic  powder,  insoluble  in  water 
and  alcohol,  but  soluble  in  ether.  It  is  not 
used  to  any  considerable  extent. 

XYLOPHONE,  a  musical  instrument  of 
percussion  consisting  of  bars  of  wood  or  gbus 
graduated  in  length  and  resting  on  belts.  The 
notes  are  produced  by  striking  on  the  bars  with 
small  hammers  and  have  a  range  of  two  or 
three  octaves.  Called  also  *aigelira,*  "sticcada.* 
and  *  St  raw-fiddle.* 

XYLOPIA,  a  genus  of  anonaceoos  trees 
or  shrubs,  natives  of  tropical  regions,  with  coria- 

ceous leaves,  commonly  two-ranked,  and 
flowers  in  axillary  clusters  or  solitary.  The 
corollas  have  six  petals,  the  outer  three  do^ 
gated,  boat-shaped,  curving  over  and  partial^ 
enclosing  the  other  three.  The  receptacle  v 
conical,  with  the  stamens  outside  and  the  car^ 
pels  in  its  excavated  interior.  The  fruits  art 
elongated  berries.  X.  sericca,  the  pindaiba  of 
Kio  Janeiro,  bears  a  highly  aromatic  fruit, 
which  may  be  used  as  pepper,  with  which  it 
agrees  in  flavor.  Good  coroage  is  made  froa 
the  fibres  of  its  bark.  The  wood,  bark  and 
tK-rries  of  X.  glabra,  the  *bitter  wood*  of  the 
West  Indies,  taste  like  orange  seeds,  and  im* 
part  a  similar  flavor  to  the  wild  pigeons  wkidi 
feed  on  them.  It  is  said  to  be  useful  in  oolk 
and  for  creating  an  appetite.  Martius 

the  fruit  of  A',  grandt flora  to  constitute  a able  febrifuge  used  by  the  South 
Indians.  The  dry,  black  and  quiU-likc  fiwli 
of  X.  arotnatica  form  the  Piper  ̂ ihiopicum  of 
commerce,  used  as  pepper  bv  the  West  Afrii 
negroes.  They  are  sold  in  the  native  marlDtt  ai 
a  stimulant  and  condiment.  X.  Polycarpa  is  the 
yellow  dve-tree  of  tropical  Africa,  widi  a 
bitti-r  bark,  that  contains  berbcrine  and  which 
yields  a  vellow  dye.  of  extensive  use;  it  it  abo 
employed  for  the  treatment  of  bad  nkaeiiw 



Y 
*  the  25th  letter  of  the  English  alphabet, 

derived  from  the  Greek  through  the 
Latin,  is  both  vowel  and  consonant. 
It  came  into  Latin  in  Cicero's  time  in 

?  words  borrowed  from  the  Greek;  for 
tin  language  has  no  sound  like  that  of  the 
T  (upsilon)  ;  the  y  found  in  some  Latin 
as  lacrynia,  satyra,  sylva,  is  due  to  an  er- 
modern   editors;   those  words  were  in 
Latin    always   written   lacrima,   satira, 

The  modern  Italian  alphabet  has  no  3;^ 
e  y  of  Greek  words  adapted  into  Italian 
aged   to  t:    sinfonia,  symphony,  sindico, 

In   Dutch,  y  stands   for  ij,  and   rep- 
.   the   diphthonal   long  i   of   English   as 
'.    In  English,  y  is  a  superfluous  letter,  so 
it  stands  for  a  vowel  sound;  as  such,  it 
vays  be  represented  by  the  vowel  i.    The 

of  '^,  V,  in  Greek,  was  that  of  French  u erman  ii.    This  sound  does  not  exist  in 
li :  it  is  heard  when,  with  lips  and  tongue 

positions    for    pronouncing    the    vowel 
00,  one  tries  to  give  the  English  vowel 
of  e  in  he.     In  early  English  or  Anglo- 
.  y  represented  this  peculiar  vowel  sound; 
tias  so  far  dropped  out  of  English  speech 
person  whose  only  speech  is  English  can- 
DHounce  it  untaught.    At  the  time  of  the 
in  Conquest  i  had  taken  the  place  of  this 
soon  both  the  sound  and  the  letter  went 
English  use.     But  when  Norman  words 

:o  be  used  by  the  English  the  French  u 
was   retained  in  many  words,  as   muse, 
uke,  and  they  were  pronounced  with  the 
I  u;  this  sound  gradually  developed  into 
the  spelling  remained  unchanged :  this  iu 

;nts  the  sound  of  u  in  muse,  duke  as  now 
meed.     In  the  beginning  of  syllables  and 
followed  by  a  vowel,  y  is  a  palatal  con- 

formed by  bringing  the  middle  of  the 
in  contact  with  the  palate,  nearly  in  the 

n  for  g  hard;  hence  Old-English  g  hard 
ten  been  softened  into  y,  as  in  day  from 
iglish  dag.     Y  also  often  stands  for  the 
pronounced  in  the  same  manner  but  writ- 
1  the  other  Germanic  tongues.   Until  com- 

ely   recent    times    it    was    customary    to 

*he  y*  and  that  y^,  and  those  forms  were 
;d    in    typography.      In    those    cases   the 
ter    resembling    y    or    identical    with    it, 
not  for  y  but  for  the  Old-English  letter 
s  a  mere  ignorantism  to  read  **y«  year,*^ 
r  as  though  y  here  stood   for  the  con- 
y,  and  not   for  the  digraph  th.     As  an 

iation   Y  stands   for  yttrium.     Y  is  used 
hematics  for  the  second  of  two  unknown 
ies  or  the  ordinate  of  a  point  in  Carle- 
•-ordinatcs.    See  Alphabet. 

CHTING  RECORDS.    See  Sports.    . 

CHTS   AND   YACHTING.     A  yacht, 
inguishcd  from  a  boat  or  ship,  is  a  vessel 
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designed  for  pleasure,  not  commerce,  usually 
built  for  both  comfort  and  speed,  and  often 
luxuriously  equipped.  It  may  be  either  a  sail- 

ing vessel  of  one,  two  or  more  masts,  or  a 
steam  or  gasoline-power  craft.  Small,  very 
swift  pleasure  craft,  with  gasoline  power, 
are  called  motor-boats,  and  slow-going  but 
more  or  less  well-cabined  boats  tor  shore 
and  private  use  are  house-boats  (q.v.).  Yachts 
are  further  distinguished  from  merchant  vessels 
in  that  they  are  free  to  go  between  coast  ports 
without  registering  at  a  custom  house,  although 
in  going  to  a  foreign  port  registration  is  usually 
required.  Visiting  yachts  of  other  countries 
are  commonly  extended  the  privileges  granted 
to  local  yachts. 

English  Yachting.— The  word  yacht  is  of 
Dutch  origin,  being  from  the  Dutch  jagt,  a  swift 
vessel,  from  jagen,  to  chase,  to  hunt.  It  seems 
to  have  been  introduced  into  England  in  1660 
when  the  Dutch  presented  Charles  II  with  a 
yacht.  The  first  recorded  yacht  race  was  be- 

tween Charles  II  and  his  brother,  the  Duke  of 
York,  which  took  place  on  the  Thames  in  1661, 
but  from  that  date  none  is  on  record  till  1796, 
when  10  boats  started  on  a  50-mile  race  in  the 
Bristol  Channel  under  the  auspices  of  the 
Bristol  Sailing  Society.  For  a  long  period,  ex- 

tending well  into  the  19th  century,  yachting  was 
closely  connected  with  naval  defense,  and  pri- 

vate yachts  were  generally  constructed  to  carry 
guns  and  to  be  used  in  case  of  need  for  naval 
purposes.  Private  individuals  of  means  were 
thus  able  to  contribute  to  national  defense  not 
only  directly  by  forming  a  kind  of  minor  vol- 

unteer fleet,  but  also  indirectly  by  leading  the 
way  in  the  development  of  naval  architecture. 
In  1832  the  Emerald,  the  fastest  cutter  in  the 
Royal  navy,  was  defeated  in  a  racing  and  sail- 

ing contest  with  the  Paddy  from  Cork,  a  yacht 
belonging  to  a  member  of  the  famous  Water 
Club  of  Cork,  and  in  consequence  the  head  of 
the  government  school  of  naval  architecture  in 
Portsmouth  was  deputed  to  measure  ^  several 
private  yachts  with  a  view  to  improving  the 
construction  of  vessels  for  the  navy.  In  the 
following  year  the  Water  Witch,  a  vessel  similar 
to  the  10-inch  gun  brigs  of  the  navy,  built  for 
Lord  Belfast,  proved  herself  faster  than  any 
vessel  in  the  Royal  navy,  and  better  than  any 
of  her  kind  for  purposes  of  warfare.  Of  the 
many  yacht  clubs  now  in  existence  only  the 
Roj'al  Cork  Yacht  Club  and  the  Royal  Thames 
Yacht  Club  can  trace  their  history  hack  to  a 
period  before  the  last  century.  While  the 
modem  yacht  .clubs  have  promoted  a  vast  ntmi- 
ber  of  sailing  races,  wealthy  yachtsmen  have 
come  to  own  numerous  steam  pleasure  yachts 
devoted  to  summer  cruising.  The  premier 
yacht  club  of  Great  Britain,  the  Royal  Yacht 
Squadron,  with  headquarters  at  Cowes,  dates 
back  to  1815  in  its  formal  capacity.  In  1820  it 
] 
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became  the  Royal  Yacht  Club,  and  in  1833  its 

name  was  changed  by  ro>'al  order  to  Royal 
Yacht  Squadron.  The  Royal  Northern  Yacht 
Club,  with  headquarters  at  Rothesay,  was 
founded  in   1824. 

In  1909  Lloyds  Registry  of  yachts  showed  a 
total  of  2.250  craft,  of  which  1,443  belonged 
in  the  United  Kingdom,  137  were  colonial,  182 
French,  86  German  and  Austrian,  and  other 
countries  totaled  332.  The  United  Kingdom 
tonnage  totaled  190,000,  the  French  6,74d,  the 
German  and  Austrian  6,602,  the  other  countries 
abtmt  72,000.  Perhaps  the  most  elaborate  steam 
yacht  was  the  HohcnsoUcm,  the  private  yacht 
of  the  former  kaiser.  There  was  a  marked 
increase  in  1915,  the  last  year  before  the  war 
changed  conditions.  In  that  year  the  English, 
French,  Continental  and  colonial  yachts  regis- 

tered in  Lloyds  showed  10  of  from  2,000,  to  5,000 
tons,  33  from  1.000  to  2,000  tons,  71  from  500 
to  1,000  tons,  535  from  100  to  500  tons  and 
3,125  below  100  tons;  total,  3,774  craft.  The 
number  of  yacht  clubs  in  Great  Britain  at  the 
same  date  was  nearly  200.  With  the  coming 
of  the  Great  War  and  the  U-boat  campaign, 
British  and  Continental  yachting  were  almost 
forgotten.  Races  ceased  and  the  larger  and 
finer  steam  and  pleasure  yachts  were  loaned 
or  sold  to  their  respective  governments.  The 
typical  sailing  racers  are  of  little  practical  use. 
but  the  steam  pleasure  yachts  made  splendid 
dispatch  boats  and  were  also  useful  for  hos- 

pital purposes. 
Among  pioneer  British  sailing  yachts  of 

the  first  half  of  the  19th  century  the  most  not- 
able were  the  Mcnai,  in  which  the  hollow  bow 

was  first  introduced;  the  Mosquito  (1848),  an 
iron  ves<;el  t)uilt  on  the  Thames  in  accordance 

with  Scott  Russell's  theories;  and  the  Tiara, 
built  at  Renfrew  in  1850.  The  victoty  of  the 
America  from  the  United  States  in  1851  marked 
an  epoch  in  British  yachting.  It  secured  the 
triumph  of  the  views  represented  in  the  Mos- 
quito  and  the  Tiara  and  revolutionized  the 
practice  of  British  yachtsmen.  For  about  a 
quarter  of  a  century  the  schooner  was  the  pop- 

ular form  of  raring  yacht,  among  the  most 
notable  being  Cambria  and  Miranda.  Gradually 
the  schooners  were  displaced  by  cutters  and 
yawls.  The  more  famous  of  the  early  racing 
cutlers  were  Kricmhilda,  Oimara,  Cythera,  Vol- 
au-rcnt  (1875)  and  Neva  (1876) ;  and  the  lead- 

ing yawls  of  that  period  wore  I-loritida  (1873) 
and  Julhnar  (1877).  Formosa,  a  big  cutter 
built  in  1S7X,  was  supremo  in  her  class  till  1880, 

when  Cj.  L.  Watson's  first  large  3racht,  the  Van- duara,  came  on  the  scene.  Another  famous 
designer,  Mr.  Fife,  scored  a  great  success  with 
the  40-ton  yacht  Atinasofia,  which  began  to  com- 

pote in  1881.  Marjorie,  from  Watson's  lines,  a vessel  of  (i&  tons,  was  the  chief  new  cutter  of 
1883;  and  to  the  following  year  t>elong  Irex, 
desired  by  Mr.  Richardson,  and  Gcnesta,  an 

America  C^up  competitor  designed  by  Beaver Webb.  The  Galatea,  another  cup  challenger, 
was  a  complete  failure  in  home  waters  in  1885; 
but  ihe  challenger  of  1887,  Thistle,  from  Wat- 
s*jn*s  desi^ni.  met  with  great  success  before 
crossinc  the  Atlantic.  Thistle  was  the  first  large 
yacht  eotistriiried  under  the  length-and-sail-area 

rule.  )'aranii.  another  Watson  b»»at,  was  the 
chief  nov«  Itv  i»t  l.SSS,  and  in  18S*>  ihc  same  de- 

signer produced  I'alkyrie  I  for  Lord  Dunraven. The  old   Inx  continued   nicing  with  consider- 

able success  down  to  1889  and  was  succeeded 
in  1890  t)y  Iverna,  by  the  same  designer.  In 
the  latter  year  Thistle  reappeared  and  thus  the 
leading  yachts  of  that  season  were  the  Varanz 
ralkyrie  /.  Thistle  and  Iverna.  These  »trt 
rated  at  60.  77,  121  and  118  respectively.  The 
Valkxrie  I  was  ultimately  sold  to  an  Austrun 
archduke  and  the  Thistle  to  the  German  no- 
peror,  who  renamed  it  Meteor.  The  )eari 
1891  and  1892  were  chiefly  remarkable  lor 

smaller  vessels,  such  as  Watson's  Queen  Jla*- 
and  Varuna  and  Fife's  Thalia  and  Lais;  \ax\  li^i 
was  rendered  memorable  in  the  annals  of  yacht- 

ing bv  fine  contests  between  Valkyrie  II.  de- 
signed by  Mr.  Watson  for  Lord  Dunraven; 

Britannia,  designed  by  Watson  for  the  Prince 
of  Wales;  Sataniia,  Caltuna  and  Savakor,  an 
American  vacht,  designed  by  Mr.  Hcrresboff 
Valkyrie  It  proved  to  be  the  best  of  the^e  cut- 

ters, but  Britannia  was  a  good  second.  In  19M 

these  yachts  competed  with  Viqilami,  a  Herrrs- hoff  vessel  which  had  defeated  Vaikvrie  11  tn 

the  contest  for  the  America  Cup.  Valkyru  II 
was  sunk  by  Satanita  in  the  Ci>'de  while  oia- 
noeuvring  for  a  start,  but  Britanma  repcaicdli 
beat  the  Vigilant.  'The  Ailsa,  from  the  line* 
by  Mr.  Fife,  Jr..  and  the  Valkyrie  III,  designed 
by  Mr.  Watson  for  Lord  Dunraven,  appcarnl  n 
1895.  The  third  Valkyrie  went  to  America  lu 
contest  the  cup  and  the  honors  at  home  fcU  lo 
Britannia  and  Ailsa,  especiallv  the  former.  Mr. 
Fife,  however,  scored  in  the  40- raters  with 
Isolde,  which  was  distinctly  better  than  Mr 
Watson's  Caress.  A  new  Meteor,  designed  ij 
Mr.  Watson  for  the  German  emperor,  compcici 
in  1896  against  Britannia  and  Ailsa,  the  result 
for  the  season  being:  Ailsa  (60  starts.  21  hnt%i. 
Britannia  (58  starts.  14  hrsts).  Meteor  iZl 
starts,  13  firsts).  The  principal  first-cla>s  cut- 

ters since  that  date  are  Btma,  hy  Wat»-c 

(1897).  for  the  Duke  d'Abnuzi;  Skamroek  L 
built  for  Sir  Thomas  Lipton  to  contest  the 
America  Cup  in  1899 ;  and  Shamrock  11,  hmk 
for  Sir  Thomas  Lipton  to  contest  the  Amcno 

Cup  in  1901. 
American  and  Intemationil  Yadttiat^ 

The  Jefferson,  built  in  1801.  is  regarded  as  the 
first  yacht  built  in  America ;  but  the  first  .\Ben- 
can  yachts  of  importance  were  those  desifned 
by  (ieorge  Steers,  noubly  the  Americm.  In 
1857  the  America  beat  all  the  EnA^Ush  yachts  b 
their  own  waters  and  establishea  an  AmerioB 
interest  in  yachting  that  has  provedpeimaaeBt 
The  America  was  a  schooner  of  2QB  toas  and 
entered  along  with  14  other  vessels  for  a  race 
round  the  Isle  of  Wight.  Five  of  the  resicb 
were  schooners,  nine  were  cutters,  the  rcmua- 
ing  one  being  a  bark  {Brilliant)^  and  thom^ 
they  varied  in  tonnage  from  47  {Aurora)  lo  hi 
(Brilliant)  no  time  allowance  WMS  given.  The 
America  won  the  race  and  the  cup  prcicairil 
by  the  Koyal  Yacht  Squadron,  the  Aurora  torn- 
ing  second,  18  minutes  bdiind.  In  lfiS7  the 
cup  was  set  aside  by  the  owners  r^'  *lie  At 
as  a  perpetual  international  chs 
This  was  the  ori^n  of  the  contC: 
called  America  Cup.  In  1866  thice  ̂  
yachts.  Henrietta,  tleetwing  and  K^ 
across  the  Atlantic,  the  first-named  wu  . 
race  with  a  time  of  13  days,  21  houn,  SL  ̂mm- 
iiirs.  In  1870  the  Knghsh  >-acht  Camtbria,  wbcfc 
had  rhalleiiged  for  the  America  Cvpc  fta-' the  .Anicruan  Dauntless  in  a  Innsatlaatic  lacc 
but  she  was  beaten  by  the  hiagic  and 
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other  boats  in  a  race  for  the  cup.    In  1873  Mr. 
Ashbiiry,  who  owned  the  Cambria,  again  chal- 

lenged for  the  cup,  but  his  yacht  Livonia  was 

defeated    by    the    New    York    Club's    vessels 
Columbia  and  Sappho.     Major  Charles  Gifford, 
a  Canadian,  challenged  for  the  America  Cup  in 
1876   with    the   Countess   of  Dufferin,   but   his 
yacht   was   beaten   by   the   defender,  Madeline. 
Another  Canadian  vessel,  the  Atlanta,  contested 
the  cup  in  1881,  her  opponent  being  the  Mischief, 
hut    the   result   was   the   same   as   before.     Sir 
Richard  Sutton  sent  the  next  challenge  in  1885 
and  his  yacht   Genesta  was  pitted  against  the 
Puritan,  but  without  success.    The  Puritan  was 
designed  by  Edward  Burgess,  as  was  also  the 
Mayflower,    which    successfully    defended    the 
cup  against  the  English  Galatea  in  1886.     The 
Thistle  met  another  Burgess  boat,  the  Volun- 

teer, in   the  same  contest   the   following  year, 
but  like  all  preceding  challengers,  she  failed  to 
gain  the  cup.     Mr.  Herreshoff  scored  his  first 
great   success   as  a  designer  with   Gloriana  in 
1891.    and    soon    afterward    he    produced    the 
Vigilant,    which    defeated    Valkyrie   II    in    the 
America  Cup  contest  of  1893.    The  cup  contest 

of  1895  between  Lord  Dun  raven's  Valkyrie  III 
and   the   American   Defender   had   an   unsatis- 

factory result.    Two  races  were  awarded  to  the 
latter  on  purely  technical  grounds,  and  in  con- 

sequence  Lord   Dunraven   withdrew   from   the 
competition.      In    the    same    year    a    Canadian 
yacht  named  Canada  defeated  the  United  States 
yacht   Vancedor  in  a  competition  for  an  inter- 

national   cup.      The    next    challenges    for    the 
America   Cup  came   from   Sir  Thomas  Lipton, 
whose    yachts   Shamrock   I    and   Sliamrock   ll 
were  beaten  by  the  American  Columbia  in  1899 
and  1901  respectively.     Sir  Thomas  again  chal- 

lenged  for  the  cup  in  1902  and  1SX)3,  and  lost 
to  the  Americans. 

In  1914  Sir  Thomas  Lipton  having  chal- 
lenged again  for  the  America  Cup,  his  yacht 

Shamrock  IV  crossed  the  Atlantic,  but  because 
of  the  war  the  races  were  indefinitely  postponed, 
and  at  last  accounts  his  splendid  craft  was 

l>'ing  in  dry  dock  in  Erie  Basin,  Brooklyn. 
The  American  yachts.  Resolute  and  Vanitie,  one 
of  which  would  have  defended  the  cup,  sailed 
15  trial  races  in  1914.  While  the  Vanitie  won 
a  few  times,  the  Resolute  was  declared  the 
better  boat.  The  smaller  sailing  yachts  in  the 
L'nited  States  kept  up  some  racing,  mostly 
under  the  management  of  those  under  and  over 
draft  age,  but  the  most  of  the  racing  was 
suspended  until  after  the  war.  Lloyds  Register 
of  American  Yachts  includes  also  those  of 
Canada  and  the  West  Indies.  There  are  383 
yacht  clubs  proper  and  many  motor-boat  clubs, 
some  of  which  are  miscalled  yacht  clubs.  In 
1917.  3,590  yachts  in  all  were  registered,  and 
considering  U-boat  sinkings  of  British  yachts, 
it  is  probable  that  the  American  total  is  now 
the  greatest  in  the  world.  In  1917  probably 
half  of  the  largest  and  best  pleasure  yachts 
were  loaned  to  the  L^nited  States  government 
and  some  were  sold  outright.  Many  of  the 
more  commodious  jacht  clubhouses  were  also 
turned  over  to  the  United  States  navy  for  re- 

cruiting purposes  and  patrol  squadrons. 
Racing  Rules.—  The  ordinary  rules  of  the 

road  at  sea  apply  in  the  main  to  yacht-racing. 
Yachts  sailing  with  the  wind  free  must  clear 

those  sailing  close-hauled.     Yachts  on  the  port 

tack  must  give  way  to  those  on  the  starboard 
tack,  and  an  overtaking  yacht  must  clear  the 
overtaken, vessel.  The  start  in  a  yacht  race  is 
now  always  a  flying  one,  but  prior  to  about  1860 
yachts  started  from  anchor.  Frequently  much 

depends  upon  the  start,  and  accordingly  ma- 
noeuvring for  initial  position  is  of  considerable 

importance.  At  the  start,  as  throughout  the 
race,  the  skipper  counts  for  a  good  deal.  The 
course  to  be  traversed  is  marked  out  by  buoys, 
light-ships  or  flag-boats.  The  time  allowances 
corresponding  to  differences  in  rating  are  deter- 

mined in  accordance  with  a  scale  prepared  by 

the  Yacht  Racinjg  Association.  Vessels  always 
start  together,  the  time  allowance  being  made 
at  the  end  of  the  race.  Handicapping  is  also 
practised  to  some  extent  in  yacht-racing.  Pleas- 

ure yachts  are  supposed  to  carry  ensigns  when 
in  commission,  also  a  burgee  (swallow-tailed 
pennant^  and  a  private  signal  flag.  Sailing 
yachts  fiy  the  ensign  at  the  main  peak;  power 
yachts  hang  it  on  a  staff  at  the  stem.  All 
yachts  when  at  anchor  in  the  daytime  are  ex- 

pected to  fly  an  ensign  from  a  staff  at  the  stern. 
Yachts  in  commission  usually  hoist  their  colors 
at  8  A.M.  and  lower  them  at  sunset.  Amateur 
yachtsmen  sailing  on  the  coasts  and  Great  Lakes 
may  obtain  from  the  Bureau  of  Lighthouses  at 
Washington  a  «List  of  Lights  and  Fog  Sig- 

nals** and  a  ̂ ^List  of  Buoys,  Beacons  and  Day 
Marks,**  together  with  maps,  which  are  very 
important  in  navigating. 

Racing  Yachts. —  The  designing  and  con- 
struction of  a  racing  yacht  require  no  small 

amount  of  scientific  and  technical  knowledge 
besides  large  experience,  and  consequently  the 
3^achts  entered  for  the  leading  races,  at  least  in 
the  higher  classes,  are  the  work  of  a  very  few 
designers  and  builders.  In  a  yacht  intended  for 
racing,  speed  is  the  primary  essential,  and  to  it 
accommodation  and  convenience  are  in  large 
measure  sacrificed.  Moreover,  a  designer  has  to 
take  into  account  the  circumstances  under  which 
his  vessel  is  to  be  run  or  the  competitors  which 
she  has  to  meet,  because  a  yacht  that  does  well 
in  fine  weather  and  a  smooth  sea  will  usually  be 
of  little  account  in  boisterous  weather  and 
a  rough  sea.  The  rating  rules  of  the  Yacht 
Racing  Association  (formed  in  1875)  also  con- 

dition the  designer's  work,  and  it  will  be  neces- 
sary, therefore,  to  give  some  account  of  them 

here.  The  object  of  rating  regulations  is  to 
secure  that  all  competitors  shall  start  on  prac- 

tically even  terms  in  any  ̂ iven  race,  and  this  is 
achieved  by  the  classification  of  yachts  in  well- 
defined  groups  according  to  certain  measure- 

ments, and  also,  especially  among  large  yachts, 
by  means  of  time  allowances  corresponding  to 
differences  in  these  measurements.  In  the  early 
days  of  racing,  yachts  were  grouped  according 
to  tonnage,  the  tonnage  being  determined^  as  for 
other  vessels  at  that  time,  by  multiplying  the 
length  by  the  breadth  and  the  depth  and  divid- 

ing by  96  (afterward  94).  This  was  replaced  by 
what  is  called  builder's  measurement  or  old  meas- 

urement, which  is  still  in  use  for  some  purposes 
connected  with  yachts.  The  formula  for  tonnage 

according  to  this  system  is 
(L  — fB)XBXiB 94 

where  L  and  B  denote  length  and  breadth  re- 
spectively.     The    Thames    measurement    rule. 



604 YACHTS  AND  YACHTING 

introduced  in  1834,  made  tonnap:c  equal  to 

(L— B)  XH  X  *R 
  ;    but    in    1881     the    Yacht 

94 

Racing  Association  introduce<I  the  1730  rule,  ac- 
cording to  which  the  tonnage  was  equal  to 

(LxB)'xn 
  .      These    rules    were    found   to 

17J0 

have  the  effect  of  encourajdnp  the  construction 
of  yachts  of  very  narrow  beam,  especially  after 
about  1871,  when  designers  learned  the  use  of 
outside  ballast  on  the  keel.  A  great  change  was 
effected  in  1886.  when  the  lengjth-and-sail-area 
rule  came  into  force,  and  yachts  were  classifiid 
according  to  rating  determined  by  the  formula 
Length  X  Sail  Area  in  sq.  ft. 
  .     The  present  lin- 

6000 

car  rating  rule  was  adopted  in  18%.  but  it  can- 
not lie  said  that  finality  has  yet  Wen  reached. 

Linear  rating  is  expressed  in  fLct  and  is  deter- 
mined by  the   formula    

Length  X  7.S  Ciirth  X  3  \/Sail  .-Xrca 

In   1903_  the   rule  was  altered   to   Rating -^^ 

LX\'S 
18   where   L  '-^  load   water   line ;    S  -- 

iJD sail  area;  I)  =  displacement  in  cubic  feet.  Limi- tations arc  added  to  prevent  excessive  listed 
length. 

For  the  smaller  vessels  wood  is  the  cheapest 
and  lightest  material,  but  larger  ones  are  made 
of  steel  or  of  steel  frames  with  a  w<»oden  skin, 
the  latter  class  being  called  composite.  Other 
metals,  notably  aluminum,  have  also  been  used 
for  the  construction  of  yachts.  Practically  all 
large  comp<»site  vessels  and  also  many  small 

ones  have  a  copper  sheathing  to  pr(»t'cct  the submerged  parts  of  the  wood  from  the  action  of 
the  water.  The  sails  of  racing  yachts  are  gen- 

erally made  of  cotton,  mostly  of  the  finest  Kgp- 
tian  variety;  but  ramie  fibre  is  coming  into  use 
for  this  purpose,  and  a  mixed  cotton  and  ramie 
matiTial  is  also  in  u.se.  Up  till  a  cumparatively 
recent  date  llax  was  generally  used  for  the  sails 
of  racing  yachts,  though  it  does  not  produce  a 
sulViciently  smooth  and  close-textured  cloth. 

Speed. —  The  speed  of  a  racing  yacht  of 
given  size  may  l>e  rev:arded  as  the  result  of  a 
compromise  between  stability,  which  determines 
sail-carrying  powir,  and  resistance.  The  sta- 

bility dci)ends  up<in  well-known  hydrodynamic 
principles,  and  may  be  rciughly  said  to  be  deter- 

mined by  breadth  of  lieam,  the  lowness  of  the 
rent  re  of  gravity  of  the  vrssel  ami  the  quantity 
:in«l  position  of  the  ballast.  Rrsisiance  at  low 
spee«i>  is  due  chietly  to  •surface  or  skin  friction. 
Itut  at  hinbrr  ̂ ^peecU  it  i>  principally  caused  by 
wave-making,  a  phenr^menrn  too  intricate  to  be 
discu<sed  htTC.  .\n  increa*;e  in  }>eam  increases 
^•lability.  I'Ut  at  the  same  time  increase**  skin 
friction.  Wave  nsisiance  is  li'«'»  in  vi^^m'Is 
whose  «lispl;u<nuiit  is  obtained  mainly  by 
Itrradtb  than  in  ib"sc  wbrre  tb-^placi  niriii  i«; 

j'inripallv  ib  icrniiiK  d  by  de])th.    X'arion-*  means 
lowiniu!  ibe  »in;rr  nf  L'favity  have  bven 

.••loptfd    with    adv;iii!a'je.    ̂ ncb    a-    the    u^v    of 

hollow  mast>  and  l)ooms,  the  use  of  aluminmn 

for  the  upi>er  part  of  the  vessel's  sides,  etc Stone  ballast  was  used  in  the  early  days  cf 
yachting,  but  it  was  superseded  by  iron,  and 
that  in  turn  by  lead.  The  lead  ballast  was  after- 

ward carried  on  the  keel,  and  later  the  keel 
consisted  of  a  plate  of  lead,  hune  horiiontally 
below  the  hull.  The  fin-keel  followed,  ihi^ 
being  a  fin  or  extension  of  thin  metal  for 
carrying  a  lead  keel  to  a  lower  position.  The 
America  was  a  keel  boat,  and  heat  out  the 
Knglish  boats  because  it  had  a  deeper  draft. 
ana  because  the  weight  of  the  keel  was  so  cen- 

tred as  to  bring  the  effort  of  the  sails  well  aft 
When  other  designers  had  profited  by  thi^  idea, 
and  further  improvements  were  demanded,  the 
centre-board  was  introduced.  Many  claim  this 
to  1)c  an  English  invention,  although  it  ma^ 
developed  to  success  bv  American  designers 
The  centre-board  is  nothing  more  than  an  ad- 

justable keel  that  may  be  raised  or  lowered  a« 
conditions  make  it  best.  When  set  low  the  boat 
can  l>c  steered  much  closer  to  the  wind.  The 
centre-board  t)oat  is  very  fast  in  smooth  water 
and  down  wind.  It  was  used  on  the  Sfagic  m 
1870,  the  Columbia  1871  and  on  down  to  the 

I'ttfilant  in  1893.  American  x-acht  builders  then 
returned  to  keel  designs,  depending  on  other 
proportions.  The  Defender,  Columhia  and  Re- 

liance were  all  keel  boats.  Probably  the  Madge, 
of  Scotch  design,  built  in  1881.  influenced  de- 

signs more  than  any  other  except  the  centre- 
Itoard.  Her  ballast  was  in  one  piece  of  lead 

she  was  full  amidships,  with  hea\'j'  displace- ment but  a  very  light  hull;  though  cramped 
in  t)eam  she  was  practically  non-capsizahlr.  In 
188.^  Sir  Richard  Sutton,  observing  the  succe«i 
of  the  Madge,  built  the  Gcnesta  on  these  hnr* 
and  challenged.  Rurgess  designed  the  Pmniaa 
on  a  somewhat  similar  model,  but  wider  and 
shallower  than  Genesta,  and  won.  In  1891  the 
agreed  waterline  length  for  cup- racers  wa.«  46 
feet,  and  Herreshoff  designed  the  Gloriama  oa 
new  principles,  giving  her  an  overhang  of  sorof 
2.^  feet,  so  that  she  was  71.9  over  all.  When 
the  Gloriana  heeled  over  she  gained  in  water- 
line,  and  the  more  she  leaned  the  more  she 
gained.  As  a  result,  in  a  stiff  breeze  she  had 
all  the  best  of  it  and  won  easily.  This  hnat 
\>as  also  HerreshofTs  first  cup-racer  with  a 
fin  keel.  This  design  was  later  penahzed  and 

nothing  radically  new  in  t>'pe  has  developed since. 
Steam  and  Gasoline  Yachts. —  Pleasorc 

yachts  adopted  steam  power  in  the  early  da^'k 
and  after  the  motor-boat  appeared  the  gasoline 
or  gas-engrine  was  naturally  adapted  to  nautiol 
purposes  and  has  become  highly  developed  for 
use  on  the  water.  The  typical  steam  yacht  b 
the  light,  swift,  graceful  craft,  more  often  undrr 
than  over  100  feet,  and  frequently  with  bmki 
luxurious  appointment.  Coast  \'achtinir  and 
world-cruising  liecame  fashionable  with  miDioa- 
aires  on  l)oth  sides  of  the  Atlantic,  and  %ery 
many  of  them  have  maintained  floating  palaces 
on  which  they  could  come  and  go  among  the 
(-(.ast  cities  without  dependence  on  pahlic  «^es- 
sels  or  trains,  and  free  of  all  hotel  annoyaacrs 
for  they  carried  kitchens  and  cuisines  of  their 
(nvn  Hath  rooms,  electric  lights,  push  hmtont 
and  all  sorts  of  comforts  were  provided,  voi 
i«<  be  wealthy  enough  to  own  a  half-nrilGon  dol- 

lar yacht  wa^i  the  ambition  of  many  aiming  ̂  
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climb  into  the  most  exclusive  wealthy  circles. 
Gasolene  was  first  adapted  to  yacht  engines  in 
1885.  It  is  singular  to  record  that  naphtha  was 
then  a  by-product,  often  thrown  away,  as  there 
was  little  use  for  it.  The  standard  gas  engine 
v.'as  studied  by  Carl  F.  Rlotto  and  others,  and. 
developed  so  as  to  be  suitable  for  use  on  yachts. 
It  was  essential  to  ̂ et  much  higher  horse  power 
than  had  been  obtamed  at  that  time  for  marine 

work.  Riotto's  motor  came  to  be  known  as  the 
Standard,  and  in  1903  he  produced  a  six-cylin* 
der  of  110  horse  power.  Tnis  was  so  successful 
that  it  was  followed  with  a  300  horse-power  en- 
gine  next  year.  Craig,  Seabury  and  other 
uilders  took  up  the  construction  of  large  gaso- 

line engines,  following  the  principles  of  the 
high-powered  automobiles^  ana  soon  th^  wer<e 
common.  The  Diesel  engine  also  became  avail- 

able for  yacht  power  early  in  the  present  cen- 
tury. Yachts  built  for  ocean  trips  are  called 

cruisers,  and  if  swift,  express  cruisers.  The 
most  expensive  and  luxurious  are  usually  ex- 

press cruisers,  though  some  owners  have  pre- 
ferred less  speed  in  order  to  have  large  accom- 

modation for  parties.  A  fair  idea  of  the  pro- 
portions of  such  boats  can  be  gathered  from  the 

dimensions  of  the  following:  N.  G.  Herre- 
shofT's  Helianthus  is  65  feet  over  all,  61.6  on the  waterline,  with  17.1  feet  beam  and  four  feet 
draft.  She  carries  two  Standard  eight-cylinder 
engines.  Murry  Guggenheim's  LeorUe  is  106 feet  over  all,  six  inches  less  in  water-line,  20,9 
feet  beam  and  four  feet  draft    Her  gas  6n* 
fines  are  six-cylinder.  (See  Navigation; 
hipbuilding).  Consult  ̂  Coast  Pilot,*  pub- 

lished by  the  United  States  Coast  and  Geo- 
detic Survey ;  Lloyd's  Register,  both  British  and American. 

YADKIN  RIVER,  North  Carolina.  See 
Great  Pedee. 

YADRINTSEP,    Nikolai    Michidlovitcli, 
Russian  author:  b.  Siberia,  1842;  d.  Barnaul, 
Altai  Mountains,  29  Tune  1894.  Accused  In 
youth  of  conspiring  for  the  independence  of 
Siberia,  he  was  exiled  to  Archangel,  but  later 
was  permitted  to  return  and  was  appointed  on 
the  staff  of  Governor-General  Kaznakof.  Be- 

tween 1865  and  1875  he  traveled  extensively  in 
Siberia,  publishing  the  results  of  his  explorations 
and  in  1882  founded  at  Petrograd  (later 
removing  to  Irkutsk),  the  Eastern  Review,  a 
strong  popular  weekly  devoted  to  the  interests 
of  Asiatic  Russia..  In  1891-92  he  made  care- 

ful explorations  in  Mongolia,  discoverinff  the 
ruins  of  the  ancient  capital  of  the  Tartar  Khans 
and  forming  archaeological  collections  of  great 
value.  In  1893  he  visited  the  United^  States.  He 
was  the  founder  of  the  Siberian  University  and 
a  promoter  of  universal  education.  Among  his 
works  are  ̂ The  Russian  Commune  in  Prison 
and  in  Exile ^ ;  'Siberia  as  a  Colony >  ̂ 1882)  ; 
<The  Culture  and  Industrial  State  of  Siberia,^ etc 

YAGUARONDI.  yil-gwa-riin'd^.    Sec  Jag- UARONDI. 

YAHOO,  ya-hoo',  a  name  given  bgr  Swift 
in  his  'Gulliver's  Travels^  to  a  race  of  brutes, 
described  as  having  human  forms  and  degraded 
propensities.  They  were  subject  to  the  Hou- 
yhnhnms,  or  horses  endowed  with  human  rea- 

son. Hence,  the  term  is  applied  to  a  rough,  low, 
boorish,  or  uneducated  person. 

YAJUR  VSDA,  yi'joor  vi'd«.    See  Vsmc LlTEKATURS. 

YAK.  the  native  name  for  the  wild^  ox 
{Bos  grunnUns)  of  the  mountainous  regions 
of  Tibet  There  are  two  races:  the  wild  yak, 
^nerally  black,  which  is  found  near  the  snow 
line,  descending  into  the  valleys  in  winter,  and 
a  aomesticated  race,  usually  half-breeds,  of 
various  colors,  black  and  white  being  most  com- 

mon. The  yslk  is  about  the  size  of  the  com- 
mon ox,  to  which  it  has  a  general  resemblance, 

but  it  is  covered  with  a  thidc  coat  of  long, 
silky  hair,  hanging:  down  like  the  fleece  of  a 
sheep,  completely  investing  the  tail,  and  form- 

ing a  lengthy  fringe  along  the  shoalders^  flanks 
and  thigniB.  This  fringe,  which  exists  m  both 
races,  was  apparently  developed  as  a  protection 
to  the  animal  in  its  alpine  haunts,  as  the  long 
hair  forms  a  sort  of  mat  which  defends  the 
body  from  the  effects  of  the  cold  when  the  ani- 

mal is  reposing  in  the  snow. 
The  domesticated  race  is  of  great  importance 

to  the  natives  of  Tibet  The  yak  Is  employed 
as  a  beast  of  burden,  but  never  for  tillage  or 
draught;  the  milk  is  very  rich  and  yields  ex- 

cellent butter:  the  flesh  is  of  the  finest  quality, 
and  that  of  the  calves  far  superior  to  ordinary 
veal.  The  hair  is  spun  into  ropes  and  made 
hito  coverings  for  tents,  amd  the  soft  fur  of  the 
hump  and  withers  is  woven  Into  a  fine  strong 
cloth.  The  tails,  often  dyed  re<L  are  made  into 
the  chowries  or  fly-flappers,  usea  in  Incfia.  Yaks 
are  often  seen  in  zoolog^ical  gardens  and  men- 

ageries and  have  repeatedly  bred  in  Europe. 
It  is  probable  that  they  might  be  advan- 
tageotisiy  introduced  into  the  northern  parts  of 
the  continents  of  America  and  Europe.  They 
have,  however,  the  disadvantages  of  not  eating 
com  and  not  being  able  to  live  at  a  low  eleva- tion. 

YAKIMA,  yiklnmi.    See  SHAHApTiAir  Ih- 0EAN8. 

YAKIUA,  a  river  of  the  State  of  Washing- 
ton, rising  in  the  Cascade  Mountains  and  after 

a  southeastward  course  of  about  175  miles, 
flowing  into  the  Columbia  about  six  miles  north 
of  Pas&>  and  Kennewlck,  and  10  miles  above 
the  confluence  of  the  Snake  River.  It  flows 
through  an  important  coal-mining  region  and 
its  valley  and  those  of  its  numerous  short 
tributaries  are  among  the  most  fertile  in  the 
State.  The  Northern  Pacific  Railway  traverses 
the  whole  length  of  the  vall^  of  the  Yaldma, 
almost  to  its  source. 

YAKIMA,  or  STAMPEDE  PA86,  a  defile 
over  die  Cascade  Motmtains,  in  tlie  State  of 
Washington,  near  the  source  of  the  Yakima 
River  (q.v.).  Its  highest  point  is  5,600  feet. 
It  is  crossed  by  the  Nordiem  Pacific  Railway, 
which  at  an  devation  of  2,800  feet,  between 
Martin  and  Stampede,  passes  through  die  Stam- 

pede Tmmel,  93S0  feet  long. 

YAKOBA,  ya-k5^&,  or  YAKUBU  (native 
Bouchi)^  West  Africa,  a  town  in  northern 
Nigeria,  finely  situated  on  a  platean  partly  sur* 
rounded  by  mountains,  140  miles  southeast  of 
Kano,  and  on  a  caravan  route.  It  is  walled 
and  the  interior  is  finely  diversified  with  gardens 
and  nonds.     The  dimale  is  healthfuL     Pop. 
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YAKONAN  (from  \akwina,  «spint»).  A 
liiiKuiNtio  stork  of  North  American  Indians, 
consisting  of  the  Alsia,  Yakwina,  Kuich  .md 
Siushiw  divisions.  They  were  physically  of  the 
type  of  the  Northwest  Coast  Indians  and  were 
the  southernmost  trihc  practising  artificial  de- 

formation of  the  head.  Their  mythology  and 
traditions  were  chiefly  of  the  North  but  were 
somewhat  modified  hy  contact  with  the  Indians 
of  the  California  coast.  Slavery  existed  among 
them  until  they  came  under  the  control  of  the 
Ignited  Slates.  The  home  of  the  Yakwina  was 
alon^^  Yaquina  River,  Oregon,  from  the  site 
of  Klk  City  to  the  sea;  they  were  formerly 

numerous,  occupying  S6  villages  in  carlj^'  days, l»ut  the  tribal  distinction  of  the  Yakwina,  as 
well  as  of  the  other  Yakonan  divisions,  was 
gradually  broken  down  through  their  prefer- 

ence for  marriage  outside  the  tribe;  there  arc 
only  a  few  Yakwina  left  and  these  reside  on 
Siletz  reser\ation,  but  their  number  is  un- 

known. The  Alsea  formerly  dwelt  in  villages 
along  both  sides  of  Alsea  River,  Oregon, ^and 
on  the  adjacent  coast;  they  are  now  on  Siletz 
reservation,  and  prrhaps  a  few  are  on  Grande 
Roiida  reser\ation.  The  Siuslaw  were  also 
village  dwellers,  inhabiting  Siuslaw  River  as 
late  as  1837;  they  are  probably  extinct.  The 

Kuich  or  Lower  l'mp<iua,  villages  were  on  both 
sides  of  l^mp(iua  River  from  its  mouth  upward 
for  30  miles;  a  few  survivors  still  reside  on 
Siletz  reservation.  The  entire  population  of 
the  Yakonan  Indians  probably  does  not  exceed 
400. 

YAKUB  BEG.  ya-koob'  beg,  surnamed 
Attalik  Ghazi  (** leader  of  the  champions  of 
the  faith"),  amir  of  Kashgar:  b.  Russian  Turk- 

estan early  in  the  19th  century;  d.  31  May  1877; 
He  distinguished  himself  in  the  defense  of 
Khokan  against  the  Russians.  But  he  first  rose 
to  great  eminence  after  the  recovery  of  Kashgar 
from  the  Chinese  in  1864,  when  he  acted  as 
lieutenant  to  Huzurg  Khan,  whom  he  soon  sup- 

planted. I^'or  12  years  this  remarkable  man  con- 
ferred on  a  large  part  of  Central  Asia  the  bene- 

fits of  a  settled  though  rigorous  government. 
He  drilled  and  disciplined  a  large  civil  staff, 
while  his  army  contained  the  best  native  sol- 

diers in  Central  Asia.  In  his  foreign  policy  he 

was  strongly  anti-Russian,  ^  and  ultimately 
friendly  to  Great  Britain,  China,  however,  set 
out  to  recover  its  lost  \fohammedan  provinces 
and  had  gained  some  victories  when  Yakub 
died  —  by  assassination,  some  said.  His  realm 
at  once  fell  in  pieces.  The  Chinese  armies  over- 

ran the  c(»untry  (1878),  and  Kashgar  again  came 
under  Chinese  nile. 

YAKUB  KHAN.  khan,  ex-amir  of  Afghan- 
istan: b.  184*).  He  was  a  son  of  the  amir 

Shere  Sli ;  was  appointed  governor  of  Herat 
by  his  father  and  t>ecame  extremely  popular, 
but  in  1870  Iiroke  into  open  revolt,  and  in  1874 
was  imprisoned  at  Kabul.  On  the  death  of 
Shere  AH  ht*  was  proclaimed  amir  (187Q)  and 
Concluded  a  treat v  of  peace  with  the  British  at 
(nindamak.  By  tfie  terms  of  this  treaty  he  was 
to  rrcei\e  a  British  resident,  and  on  his  side 
t«t  obtain  from  the  British  government  a  sub- 

sidy and  aid  in  ca«se  of  foreign  attack.  The 
murder  of  Sir  I. on  is  Cavagnari,  the  resident, 
with  ̂ taff  an<l  <\u\q,  occurred  in  the  following 
Septeml»er.  Yakiib  wa>i  suspected  of  complicity. 
Lord    Roberts    (then    Sir   Frederick)    defeated 

the  Afghan  force  6  October  and  seized  KaSdl 
on  the  12th.  Yakub  abdicated  and  fled  to  iht 
British  camp.  In  December  he  was  sent  to 
India  as  a  deposed  ruler. 

YAKUTSK,  yakootsk'.  Asiatic  Russia.  (I) 
A  town  of  F^astern  Siberia,  capital  of  the  gov- 

ernment of  the  same  name,  on  a  plain  sur- 
rounded by  lofty  heights,  on  the  left  liank  of 

the  Lena.  The  streets  present  a  lingular  aspcc. 
being  composed  of  aliout  400  house >  of  Ruri^ 
pean  structure,  standing  apart,  while  the  inter* 
\ening  spaces  are  occupied  by  winter  yurts  or 
huts  of  the  northern  nomads,  with  walls  oi 
cow-dung,  earthen  roofs,  and  doors  co\ered 
with  hairy  hides.  The  principal  buildings  ot 
the  town  are  a  large  stone  cathedral,  othir 

churches,  a  s>'nagogue,  a  markct-housc  and  scl- eral educational  institutions.  Inundations  arc 

frequent  and  the  town  is  consequently  unhialih- 
ful.  The  trade  is  important.  Yakut >k  Ijeing 
the  chief  commercial  emporium  for  the  whole 
of  Eastern  Sil>eria.  The  principal  articles  oi 
native  produce  are  furs  and  fossil  ivor>\  which 
are  exchanged  for  Furopcan  produce.  Im- 

portant fairs  are  held.  Pop.  about  &J£9.  (2) 
The  government  of  Yakutsk  has  an  area  of 

1,533.397  (* Century  Dict.>  and  *Encvc.  Brit* 
give  1,530,253;  other  authorities.  *  Standard 
Dict.^  Lipi)incott.  Longman,  agree  with  Inter- 

national') square  miles,  or  alMmt  two-fifths  of 
that  of  Europe.  The  surface  is  gene  rally  Um 
in  the  north,  but  rises  toward  the  interior,  and 
in  the  south  and  east  is  covered  by  the  Yablona 
or  Stanovoi  Mountains  and  their  offshoots.  A 

noteworthy  feature  of  the  count r>-  is  the  tundrai. 
immense  boggy  plains,  which  stretch  along  the 
north.  Farther  south  there  arc  good  pastures. 
and  wheat  and  rye  are  successfully  cultivated, 
even  where  the  ground  is  frozen  to  a  depth  of 
600  feet,  the  summer  heat  being  strong  enoosh 
to  thaw  it  sufficiently  deep  for  cultivaiioa 
There  are  a  number  of  large  rivers  tecmiiiiB 
with  fish,  the  principal  l»eing  the  Lena.  There 
arc  valueable  forests  in  the  south,  frequented  by 
numerous  fur-bearing  and  other  animals.  Gold 
and  salt  are  mined  but  other  mineral  wealth, 

including  coal,  is  practically  untouched.  Can- 
vans  with  Chinese  and  European  goods  rollrct 
the  produce  of  the  whole  line  of  coast  cm  the 

Polar  Sea  tietwecn  the  parallels  of  70*  and  74*. from  the  mouth  of  the  nver  Lena  to  the  farthest 

point  inhabited  b^*  the  Tchukchis.  The  towns arc  chiefly  inhabited  by  Turks  and  Cosiacfc\ 
but  the  great  body  of  the  people  are  nomads. 
consisting  of  Yakuts.  Tunguscs.  etc  Frosts  of 

79.5*"  F.  arc  recorded  and  the  period  free  tram 
frost  is  only  about  37  days.  The  dimatc  is 
the  coldest  in  Silieria.    Pop.  about  32SJ0OOL 

YALE.  Blihu.  English  phitontfiiyit: 
b.  in  or  near  Boston.  Mass..  5  April  16w:  d 
London.  England,  8  July  1721.  His  fatlMr  wis 
Thomas  Yale,  one  of  the  original  Kttlcrs  bi 
\ew  Haven,  Conn.,  in  163S.  but  who  mnovcd 
t(.  Boston  soon  afterward  and  to  Ea^tHid  is 
1()51.  f«)llowed  by  his  family  the  next  year.  Tfcr 
s<in  w.-is  educated  in  England,  engaged  in  tiadr 
i'l  India  in  1672.  and  in  1687-92  was  gtwuaw 

of  the  Fast  India  Company's  fort  at  Madm He  returned  to  England  in  \tfi2  ainL  aldMNCi 
h(  nrver  revisited  New  Engluid,  he  disfilmi 
bis  interests  in  the  Cofleeiate  School  foaMcds' 
Sayttrook  in  1700  by  sending  gifts  of  mKmtjttd 
books  to  the  amount  of  tome  IfiOO  in  17I&  W 
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721.  The  largest  gift,  that  in  1718,  fol- 
a  suggestion  from  the  college  authori- 

lat  the  college  building  then  being  erected 
;w  Haven  might  be  named  for  him.  In 
he  whole  institution  received  the  name  of 

College  in  his  honor.  Yale's  latest  years 
passed  at  Wrexham,  Denbighshire,  North 
.,  and  his  body  is  buried  in  the  magnifi- 
►arish  church  there. 

^LE,  Linus,  American  inventor:  b.  Salis- 
X.  Y.,  4  April  1821 ;  d.  New  York,  24  Dec. 
In  1851  he  patented  a  safety  lock,  and 

le  rest  of  his  life  was  a  recognized  au- 
y  on  all  matters  pertaining  to  locks  and 
Becoming  convinced  of  the  necessity  of 

oning  the  use  of  a  keyhole  as  affording  an 
ncans  of  introduction  to  the  lock  mechan- 
e  was  led  to  the  adoption  of  the  permanent 
nd  shaft  as  used  in  the  combination  locks, 
ubsequently  to  the  perfection  of  what  is 
1  as  the  ̂ ^clock^^  lock.  His  most  notable 
ion  was  the  double  lock,  which  comprised 
)cks  within  a  single  case,  and  was  operated 
J  same  or  different  combinations.  He  re- 
[  gold,  stiver  and  bronze  medals  as  first 
Is  at  various  expositions. 

VLE  UNIVERSITY,  New  Haven.  Conn. 
the  time  of  the  first  settlement  of  the 

Haven  Colony  in  1638,  the  establishment 
college  there  was  contemplated.  It  was 
ntil  1700-01,  however,  that  definite  action 
aken  by  10  ministers  of  Connecticut  and 
•ter  was  obtained  in  1701  for  the  establish- 
of  the  Collegiate  School  of  Connecticut, 
school  was  first  located  at  Saybrook  and 
lam  Pierson  was  the  first  rector.  In  1716 
hool  was  removed  to  New  Haven,  and  in 
:hc  name  was  changed  to  Yale  College, 
lor  of  Elihu  Yale  (q.v.),  who  had  given 
y  to  the  Collegiate  School.  The  first 
tig  was  also  completed  in  1718.  In  1745 
\/    charter    was    granted    making   the    full 
of  the  corporation  ^^The  President  and 
vs  of  Yale  College.**  Until  after  the 
ution  the  college  received  occasional 
;  of  money  from  the  colonial  government; 
2  the  State  made  a  grant  of  about  $30,000, 
be  governor,  lieutenant-governor  and  six 
)rs  were  made  members  ex-officio  of  the 

-ation.  In  1795  Timothy  Dwight  (q.v.) 
e  president,  and  during  his  administration 
allege   attained   a  higher   degree  of  pros- 
than  ever  before;  the  college  grounds 

extended;  permanent  professorships  were 
ished  and  the  formation  of  separate  pro- 
nal  schools  planned.  The  Medical  School, 
'er,  was  the  only  one  established  (1813) 
r   President    Dwight's   lifetime.     The   Di- 
School  was  organized  in  1822  and  the 

School  in  1824,  though  instruction  in  the- 
had  been  given  since  the  beginning  of 

Dllege    and    instruction    in    law    for   some 
prior  to  1824.  The  Sheffield  Scientific 
1  was  established  in  1847  and  the  School 
le  Arts  in  1866.  The  elective  sj'stem  was 
?d  during  the  administration  of  Noah 
r,  and  from  1886-99  the  college  still  fur- 
xtendcd  its  course  and  doubled  its  number 
idents ;  the  name  was  changed  to  Yale 
rsity  in  1887.  In  1872  provision  was  made 
;  State  legislature  for  the  substitution  of 
ates  in  the  place  of  the  six  State  senator.s 

in  the  corporation,  so  that  the  corporation  now 
consists  of  10  Congregational  ministers,  the  suc- 

cessors of  the  founders,  six  representatives  of 
the  alumni,  the  governor  and  the  lieutenant- 
governor  of  Connecticut.  In  October  1901  the 
bicentennial  anniversary  was  celebrated  with  ap- 

propriate ceremonies  on  the  university  grounds. 
There  were  4,691  Yale  graduates  present  at 
the  anniversary  ceremonies  and  in  addition  311 
former  students,  not  graduates;  and  147  hold- 

ers of  higher  degrees  from  Yale.  The  Presi- 
dent of  the  United  States,  representatives  from 

every  leading  American  university  and  college 
and  from  many  foreign  universities  were  also 
present.  The  exercises  included  addresses  by 
alumni  and  distinguished  guests,  a  procession 
in  which  graduates  and  undergraduates  took 
part,  the  ̂ Dramatics,®  scenes  in  the  history  of 
the  university  given  by  the  students*  Dramatic 
Society,  aiid  the  dedication  of  Woodbridge  Hall, 
the  administration  building. 

The  university  includes  in  its  schools  of 
instruction  Yale  College  or  the  Academical  De- 

partment, the  Sheffield  Scientific  School,  the 
Graduate  School,  the  School  of  Fine  Arts,  the 
School  of  Music,  the  Forestry  School  and  the 
schools  of  Religion,  Medicine  and  Law.  The 
university  library,  the  Peabody  Museum  of  Nat- 

ural History,  the  Astronomical  Observatory  and 
several  other  adjuncts  to  the  university  are  or- 

ganized independently  of  the  separate  depart- 
ments. The  undergraduate  course  in  the  col- 

lege covers  four  years.  During  the  years  1917- 
18  the  individual  courses  stood  arranged  in 
24  numbered  groups,  in  four  main  divisions, 
as  follows:  (1)  Language,  Literature  ana 
the  Arts;  comprising  (i)  Latin;  (ii)  Greek; 
(iii)  Classical  Archaeology ;  (iv)  Biblical  Litera- 

ture and  Semitic  Languages;  (v)  French;  (vi) 
Italian;  (vii)  Spanish;  (viii)  German;  (ix) 

English  (including  English  Literature  and  Com- 
position) ;  (x)  The  Fine  Arts  and  (xi)  Music. 

(2)  Mathematics  and  the  Physical  and  Natural 
Sciences:  comprising  (xii)  Mathematics;  (xiii) 
Physics;  (xiv)  Chemistry;  (xv)  The  Geologi- 

cal Sciences  and  (xvi)  The  Biological  Sciences. 
(3)  Philosophy,  Education,  History  and  the 
Social  Sciences:  comprising  (xvii)  Philosophy; 
(xyiii)  Theory  and  Practice  of  Education; 
(xix)  History;  (xx)  Anthropology;  (xxi) 
Economics  and  ̂ xxii)  Law.  (4)  Military  and 
Naval  Sciences:  comprising  (xxiii)  Military 
Science;  (xxiv)  Naval  Science. 

Sanskrit,  Norwegian,  Danish,  Swedish,  Rus- 
sian, Elementary  Japanese  and  Chinese,  and 

also  general  and  religious  pedagogy  are  in- 
cluded in  the  curriculum. 

The  Sheffield  Scientific  School  was  first  or- 
ganized in  1847,  and  received  its  present  name 

ill  1860;  from  1863-92  it  was  tTic  State  College 
of  Agriculture  and  Mechanic  Arts,  and  received 
the  national  grants  for  such  institutions.  It 
offered,  until  the  past  year,  undergraduate 
courses  of  three  years;  French  and  German, 
English  and  general  science  are  included  in  all 
courses,  and  the  work  of  the  freshman  year 
is  much  the  same  for  all. 

Lately,  the  courses  most  distinctly  marked 
out  are  in  civil,  mechanical,  electrical,  municipal 
and  sanitary  engineering;  also  those  in  engi- 

neering preparatory'  to  mining,  in  chemistry 
preparatory  to  metallurgy,  in  natural  history, 
ill  mineralogy  and  other  studies  preparatory  to 
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f  ■  .!tiB>-.  in  liit.Idk'j-  prtp;irutory  to  tn'ili'-iMC.  in 
-■■I'li'S  pnparamry  lo  ;i  iorr.lry  o.iir-i.  ;m'l  in 
-e!*.-'  stn'lic~  prrpandory  I<.  'pitiir  lii«!ic  t 
s;u<Iiei.  One  of  the  niojt  cbl-oruii-  u<I<litioii> 
to  the  cotirsci  in  riTiiit  jiat-  is  ijnnidifl  fur 
liy  ihc  HammrituI  Miiiini;  and  MitallurKical 
Laboratory,  the  K'ft  of  John  Hays  l[amm.iii<l  oi 
the  Shcfiield  cla-.s  of  1875. 

The  School  of  Fine  Arts  i.lTers  lioth  techni- 
cal courses  and  coursis  in  art,  hiilory  and 

criticism;  the  ripilar  cuur'-e  is  three  years  in 
It-ngth  for  the  romplclion  of  which  a  diplotna 
is  conferred.  The  de^Tee  of  Bachelor  of  Fine 

Art>  is  cimfi-rred  on  the  t'omplc-iion  of  ceriain 
adv  anccd  sttidici  anil  the  presentation  of  a 
thesis.  The  School  of  Music  offers  both  the- 

oretical and  practical  courses.  The  degree  of 
Ilachelor  of  Music  is  conferred  for  the  cum- 
plttion  of  advanced  foursts.  The  Yale  Forestry 
School  was  eslal>]ishid  in  1900;  it  offers  a  tuo 

>  ears'  course,  the  w  i  irk  of  the  second  year 
being  largely  field  work.  The  degree  of  Master 
(if  Forestry  is  conferred  on  those  who  hate 

riccivi-d  a  bachelors  di'Krep  or  have  had  the 
iquivalcnt  of  college  training.  A  Summer 
School  of  Fi.reslry  i*  aUo  mamlaiiicd  at  Mil- 
ford,  Pa,  The  (iradiiaic  Schuul  was  organized 
as  a  separate  schi->l  in  IK47,  the  professors  of 
the  othtr  KectiuMs  uf  ilie  iKparimenl  uf  Philos- 

ophy and  llic  Arts  constilulv  ihc  faniliy  uf 
ihc  Gradnaii-  Schnnl,  (itadiiatc  courses  are 

offered  in  the  Academic  hiparlmeni,  thi-  Scien- 
tific Dcparimcnl,  th.  School  of  Fine  Arts  and 

the  1)epartir.t'iil  uf  Mu>ii',  The  degrees  con- 
ferred arc  AM.,  MS..  I'h.l).,  C.K.  and  Mil 

In  addition  lo  regular  class  and  laboratory 
work  of  the  school  there  are  numtruus  volun- 

tary associations  of  professors  and  sindenis  fur 
the  advancement  uf  nr.iduale  work  in  llie  sev- 

eral dcparimenis  of  study.  The  l)i^inily  School 
i>ffiTs  a  r.^;ular  mur^i-  uf  iliriv  years  leading 
to  the  degree  of  B  il.  Seniors  h,  ihe  cnllege 
may  elect  such  courses  in  the  Divinity  Schoul 
as  lo  shorten  the  c<iiir>.i-  l<>  twu  yi  ars,  .\  fourth 
year  of  graduale  wrk  is  also  pr..Uded.  The 
wf.rk  itirhide^  both  prescribed  and  elective 
courses;  elictive  runrsis  in  -ucidugy,  and  in  the 
study  of  missions  arc  includid  in  the  curriculum. 

Till-  iledieal  Sihu.-l  uffvis  a  luur  years'  cour^ 
1'ading  lu  the  .lenrve  uf  Mil  Ample  pru- 
liiiun  for  clinical  wurk  is  made  in  the 
New  Ilavin  Hospital,  the  Slate  Huspilal  for 
the  Insane  at  Middleluwii  and  the  Springsidc 
Hospital.  Th.-  Law  Schoul  course  covers 
three  years.  Pn^iuiis  i.>  \>VKi  it  was  two  years 
in  length.  The  d.gr.cs  u(  Hachilor  uf  Laws 
and  Bachelor  of  Chit  Law  are  conferred,  the 
same  an:<.nni  ui  w<.rk  being  niiuired  in  e.iHi 

cunrs.'.  Slndents  in  the  college  may  m<  atrati»:e 
their  course  as  lo  reieive  the  degrees  of  arts 
an.l  laws  in  si^  v.ar-  (W.uluate  cuurses  are 
prr.^illcd.  leadinu  lo  the  .leirree  uf  Master  of 
L;.ws  and  Kuctor  ul  Cisjl  l.;,w.  The  schoul 

was  ihe  fir-t  in  .America  ur  Kngland  to  csiab- 
hsh  a  eunrst  leading;   to  the  latter   d.'grec. 

\Vom.n  are  a.ln-iiie>l  I.,  th,-  Sclintil  <.f  Fine 
Arts,  lb.-  Ileiiartmi-nt  of  Mnsie,  .in<l  tbi-  Pb  H  . 
o-urses  uf  the  (ira.Iuate  Scbui.l.  and  puMie 

S,IUH,1    teachers    an        ■     ■        ' 

IMp* 

.    s.  b'.l r-bir- 

naiiilaineil,    throuKb   vhikh 

obtaining   ttopioymtr.'. 

pntiUc 

-indenl 

The     univ^■r^ity     m-iintains 

course,  .ind  provides  ._'         in  the  iliffereni  departments:  prominent  amunt; 
ihe  latter  are  the  Lyman  Beecher  lectnm  i' 

I.re.-iching,  the  Dodge  lectures  on  the  retpont;- 
lilily  of  ciiiiciiahip,  the  Bromley  lectures  ur. 
junrnulism,  literature  and  public  affair*  and  the 

Sillimau  Men-.orial  lectures,  of  which  13  f  I- 
umts  haic  been  published  by  the  YaJe  L*tii\«:- 
siiy  Press.  In  1918  Silliman  Icciurci  commrair. 

rated  the  100th  anniversarj-  of  the  founding  v: 
the  Anii-rican  Junrnai  of  Sd^ner  by  Prafct«)T 
Benjamin  Silliman  in  July  UilA  They  w.rr 
published  as  a  full  volunte-numlwr  of  itw  Jour- 

nal entitled  'A  Century  of  Science  in  Ancrin.' 
with  spicial  reference  to  the  Ameriran  Jouru, 
••I  SiU'iiCi:  The  Journal  ha<i  for  the  full  eta- 
ttiry  of  its  existence  l>ecn  edited  by  three  Yak 
men,  Silliman  and  the  elder  and  yooncrr  Duu 
It  is,  however,  not  directly  a  ̂ ale  mtitMieR. 
thuttgh  in  a  sense  a  Vale  reflex  of  Ihc  dnrl- 
opment  of  scientific  research  in  Anerir*.  Ir 
scope  and  influence  it  has  conlimied  natiou: 
throughout  the  centurj"  of  its  cxiitenrc.  TV 
I  niversity  Library  in  1919  contained  over  IjOOP. 

iim  Milumi's,  exclusive  of  pamphlets.  Ii  u  119- 
].]■  nienud  by  a  series  of  special  libraries.  Thtrt 
are  Ihe  I.inonian  and  Brothers  Librair,  ik 

Dwighl  Halt  Lil)rar^-,  the  Law  Libraiv.  the  Sc:- 

intific  School  Library,  the  Trowbridge  Ret'et- nice  Library  of  the  Divinity  School,  the  Lovti! 

Masiin  Librai^-  of  Giiirch  Music,  the  Library  1 : 
Foreign  Missions  and  several  other  deparime:.: 
and  club  libraries.  The  PeatKicU-  Utueian  «ai 
established  in  1866  by  a  gift  of  George  P^od> 
((|.v.)  and  in  it  were  accumulated  exccDcH  ai- 

lections  in  minertdogy,  geolugj-  and  | 
iigy  and  zoology.  As  part  of  the  build 

now  under  way,  however,  the  old  b  " been  rtmiived,  and  these  collccticxtv  !■  hfl 

p.'iri  uiiiijue,  are  at  present  inaccesaiW  IB  n 
jiuMic,  awaiting  the  erection  of  a  new  himbk. 
01  tiew  geolitgic  and  pateoniologic  hboratohn 
to  take  its  place. 

During    the    war    Yale    closed    the    it^du 

ci.ursis,   turning  her   .li.-r;"  ..^uvn 
and  developing  a  Rr  >  r  1  <  '  >  1  .  T- tmrc 
Corpsand  a  N'aval  Tr  ..[..r  y,L  I.  -m.  Xtr  nr 
;ie;i\ities  constitute  ,;r.  ifii"iri.iTii  clu|iirT  i«  fr 

bi-tory  of    American    i.:irii.-i[i,it..iii    in    ibc  pm 
conflict.     With  the  r:  -uf'   '   '  ̂ — 
( .  IS  foUowing  the  W.ir.  ; 
r;ilion  h:is  been  effcinl, 
guicrning  lioards  ai 
UK  nis  and  all  studcn 
ha 

tVlbitt-bili-  ate  l.r.ni,!,,. 
TiartuHiit     rh<     S.-ieiitific    Schoul.    ibe    [^ivi 
.^.buul    and   the   liiailu.it<    S.li.,.  I        \    -I'.ut 

degree  of  Bachrlor  of  PhilOKMlqr.^iAW 
i^ardcd  lo  students  who  enter  'X^  Wkv 
atin.  ihe  R..\.  dcgrr.   I.ntig  rrt«r\-td  («  Am 
.rtering  Latin  at  eniT:...^,-  .Ml  CibdRdd  ndtf- 

'r.idiLates  become  c  ■■■li.I.i!.  .  i",,r  the  deftrc  f' 
'.  .S     lii.i-.mnch  as  these  changes  are  ao  neon 

l<\  aie  not  further  outlined  here.  T*ej  »?» 
;.  a  full  measure  epochal,  coming  as  ibrv  i.'  1' 
1..    :ime  uf  the  great  Stirling  bequest  of  i>» 
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I  Woolier  Hall  2  Otbora  HemoiUI  Labontoiin 
S  Soulbeut  Cara«  ol  Ili>  New  Hitcd  Gnen,  iIhiwIiic,  tram  laH  to  liihl,  Oiboni,  Walcb,  Fhalvs,  l«wTaic*,  and 

Fanam  Halb.  with  BatMU  Chapal  aml&a  f  bat  llMbo<llM  Chntch  at  aitrem*  ri|ht 



YALE  UHIVERSITY 



YALE  UNIVERSITY 609 

$15,000,000,  as  well  as  in  a  period  as  distinctly 
formative  as  that  following  the  Civil  War  and 
the  passing  of  the  old  Campus  group  of 
buildings.  The  buildings  of  the.  university 
known  as  the  Bicentennial  buildings  include 
Woodbridge,  VVoolscy,  Memorial  and  University 
halls.  They  were  erected  by  the  graduates  in 
1900,  1901  and  1902  in  commemoration  of  the 
200th  anniversary  of  the  founding  of  Yale  Col- 

lege. The  buildings  were  designed  by  Carrere 
and  Hastings  of  New  York  and  cost  about 
$1,000,000.  They  are  of  Indiana  limestone  with 
granite  foundations.  Memorial  Hall,  in  the 
centre  of  the  group,  is  becoming  the  regular 
place  for  tablets  and  other  memorials  to  gradu- 

ates of  the  university.  The  following  collec- 
tions are  on  exhibition  in  Memorial  Hall ;  Auto- 

frapb  Letters  and  Engravings  of  Eminent  Yale 
£cn ;  the  Morris  Steinert  Collection  of  Musical 

Instruments,  and  the  Rebecca  Darlington  Stod- 
dard Collection  of  Greek  and  Etruscan  Vasesi 

The  Yale  Roll  of  Honor,  containing  the 
names  of  192  Yale  men  who  gave  their  lives  in 
the  Great  War,  is  also  in  this  hail. 
Woolsey  Hall  (see  illustration  of  interior, 

Plate  II,  photograph  2)  is  a  part  of  the  group 
of  Bicentennial  buildings  erected  by  the  gradu- 

ates at  a  cost  of  over  $1,000,000  in  com- 
memoration of  the  200th  anniversary  of  the 

founding  of  Yale.  The  hall  holds  2,700  peo- 
ple and  is  acknowledged  to  be  one  of  the  best 

auditoriums  in  America.  The  organ,  which  is 
unsurpassed  in  America  and  is  the  third  largest 
in  the  world,  was  designed  by  the  Hutchins- 
Voltey  Company  of  Boston,  and  is  the  gift  of 
the  NcWberry  family  of  Detroit.  In  1916, 
through  additional  gifts  of  the  Newberry 
family,  the  organ  was  entirely  rebuilt  by  the 
J.  W.  Steere  and  Son  Organ  Company  of 
Springfield,  Mass.  The  organ  now  contains  22 
stops  in  the  great  organ,  ̂   stops  in  the  swell 
organ,  11  stops  in  the  choir  organ,  16  stops  in 
the  solo  organ,  13  stops  in  the  orchestral  organ 
and  11  stops  in  the  echo  organ.  There  are,  in 
total,  163  draw-stops,  32  couplers  and  78  other 
piston  and  ̂ dal  accessories.  There  are  more 
than  7,000  pipes. 

The  Osborn  Memorial  Laboratories  (see 
illustration,  Plate  I,  photograph  2),  accom- 

modating the  departments  of  Zoology,  Com- 
parative Anatomy  and  Botany,  were  erected  by 

means  of  funds  paid  over  to  the  university  by 
the  executors  of  the  late  Mrs.  Miriam  A. 
(>sbom,  being  the  portion  of  her  residuary  es- 

tate which  was  bequeathed  to  the  university. 
The  cost  of  these  laboratories  amounted  to 
a^ut  $500,000.  During  her  lifetime  Mrs. 
Osborn  erected  Osborn  Hall  in  memory  of  her 
husband.  The  Mason  Laboratory  of  Mechani- 

cal Engineering  (see  illustration)  was  built  in 
1910  by  William  Smith  Mason  and  George 
Grant  Mason,  both  of  the  Class  of  1888, 
Sheffield.  Constructed  of  brick,  with  a  lime- 

stone facade  on  Hillhouse  avenue,  it  extends 
through  to  Temple  street  in  the  rear.  There 
is  here  installed  one  of  the  most  complete 
machine  testing  plants  in  the  country,  with 
large  units  affording  unusual  opportunities  for 
experimental   work  and  practical  instruction. 

A  panorama  of  Yale  is  scarcely  satisfactory. 
But    the    buildings    facing    the    ̂ ^Green^*    (see 
Plate  I,   photograph  3)    are  in  the  near  sense 
Yale's  **  front  row.*^    Through  the  Phelps  Gate- 

VOL    29 — 39 

way  (at  the  centre)  is  entered  the  old  campus, 
with  its  "old  fence,*^  the  Nathan  Hale  statue 
and  the  *01d  South  Middle*  now  nearly  all 
that  remains  of  the  old  Yale.  On  the  south- 

west corner  of  the  campus  are  Vanderbilt  Hall, 
the  School  of  Fine  Arts  (where  is  housed  the 
famous  Jarvas  collection  of  13th  to  17th  cen- 

tury Italian  paintings,  ̂ primitives')  and  the 
libraries.  On  the  northwest  are  Dwight, 
Wright  and  Durfee  Halls.  Back  of  the  campus 
group  of  dormitories  on  the  site  of  the  old 
Peabody  Museum  and  taking  up  the  entire 
block  between  High  and  York  streets,  there  is 
now  in  course  of  erection  a  magnificent 
Memorial  Quadrangle,  the  gift  of  Mrs.  Stephen 
y.  Harkness.  Across  the  way  (Elm  street) 
is  the  gymnasium.  The  main  extension  of 
Yale  is,  however,  to  the  right  and  northerly 
from  Battell  Chapel.  There  follow,  in  the 
order  named:  (1)  The  Berkeley  Court  — 
Blount  avenue  series  of  -buildings;  (2)  the 
Bicentennial  group  of  buildings  (Plates  I 
and  II) ;  (3)  the  Sheffield  Scientific  School 
(on  Prospect  street  and  Hillhouse  avenue) ; 

(4)  the  Sachem's  Wood  or  Pierson-Sage 
square  group,  including  the  Osborn  Labora- 

tories (Plate  III),  and  the  Sloan  Physical 
Laboratory  (with  probably  the  site  of  new 
geologic-paleontologic  laboratories) ;  (5)  con- 

tinuing on  Prospect  street,  the  Forestry  School 
and  Botanic  Garden,  and  (6)  the  Astronomi- 

cal Observatory.  The  latter  are  about  one 
mile  northerly  from  the  Phelps  Gateway.  The 
Medical  Hall  and  the  Medical  School  Labora- 

tory lie  to  the  west  of  the  campus;  the  Uni- 
versity Clinic  Building  is  opposite  the  New 

Haven  Hospital;  the  Forestry  School  oc- 
cupies Marsh  Hall,  the  house  of  the  late  Pro- 
fessor Marsh  in  the  Botanical  Gardens.  The 

old  athletic  field  of  30  acres  is  situated  about  a 
mile  and  a  half  west  of  the  campus,  and  ad- 

joining is  the  new  field  of  100  acres,  including 
the  Yale  Bowl  which  covers  25  acres,  and  seats 
over  60,0(X)  spectators.  In  this  great  amphi- 

theatre are  held  the  football  games  and  various 
open  air  spectacles  and  pageants  more  or  less 
closely  associated  with  university  life  and  in- 

terests. The  gun  club  range  and  Armory  are 
near  by.  The  Adee  Boat  House  is  on  the  har- 

bor, and  at  Gale's  Ferry  on  the  Thames  River 
are  quarters  for  university  and  freshman 
squads  and  equipment  for  crew  training  for 
the  final  races.  The  students  maintain  a  Chris- 

tian Association,  an  Athletic  Association; 
numerous  literary,  dramatic  and  technical  so- 

cieties, and  social  and  special  literary  and 
technical  clubs.  In  addition  to  the  university 
dormitories,  a  nunnber  of  student  fraternities 
have  fine  homes  for  their  membership.  There 

are  also  the  chapter  houses  or  '^itombs^*  of these  fraternities,  of  more  or  less  individualistic 
architecture,  and  one  of  the  odd  attractions 
of  the  university  zone  westerly  and  northerly 
from  the  ̂ ^Green.*^  Among  these  are  the 
three  senior  society  tombs,  ̂ Skull  and  Bones,'* 
^Scroll  and  Key»  and  the  <^Wolf's  Head,»  with 
the  Sheffield  «Book  and  Snake»  and  Phi 
Gamma  Delta.  They  are  full  of  local  interest 

and  color,  and  unfailingly  arrest  the  visitor's 
attention.  A  chapter  of  Phi  Beta  Kappa  is 
also  located  at  Yale.  At  the  time  of  entry  into 
the  World  War  in  1917,  professors  and  other 
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ofriccr«;  mimlierrd  600,  and  the  ti>t;il  numl)er  of 

Bibliography.—  Dexter,  F.  K,  H'niversiiics 
and  tlicir  Sons'  (lioston  VKIO)  ;  Dwiviht,  T., 
*  Memories  of  Yale  Life  and  Men'  (1^^5-99); 
Hadley  and  Norton,  *Four  American  Uni- 

versities'; Oviatt,  E..  *Early  History  of  Yale* 
(Yale  Ihiivcrsity  Press);  Stokes,  A.  P., 
^Memorials  of  Kminent  Yale  Men';  Welch, 
L.  S.,  and  Camp,  W.,  *Yalc,  her  Campus, 
Classroom,  and  Athletics*;  Yale  Alumni 
Weekly,  a  record  mainly  of  current  university 
events  and  discussion. 

YA-LU-KIANG.    Sec  Yalu. 

YALU,  ya'loo.  Chosen,  a  river  forming  the boundary  with  Manchuria.  In  its  upper  reaches 
it  is  known  as  the  Am-nok  or  Ap-nok.  Its 
source  is  in  the  Paik-tu-san,  the  highest  peak 
(8,0()0  feet)  of  the  Shan-a-lin  Mountains  of 
Manchuria.  It  flows  into  Korea  Bay.  near 

\\'i-ju,  after  a  southwesterly  course  of  atiout 300  miles,  and  has  numerous  triliutaries,  chief 
of  which  is  the  Chanjj-jin  River.  It  is  navi- 

gable for  sea-going  vessels  30  miles  from  its 
mouth  and  by  smaller  vessels  145  miles  to  \Vi- 
wen.  On  1/  Sept.  1894  its  mouth  was  the 
scene  of  the  battle  in  which  a  Chinese  fleet  of 
12  warships,  some  of  them  powerful  ironclads, 
and  16  other  vessels,  was  defeated,  with  the 
loss  of  four  vessels,  I»y  a  Japanese  force  of  11 
war  vessels  and  two  others.  During  the 
Russo-Japanese  War  of  1904  its  banks  wit- 

nessed much  skirmishing  and  fighting.  The 
Japanese  have  renamed  it  Oryoku.  See  Man- 
churia. 

YAM,  a  popular  name  for  various  species 
of  the  genus  Dioscorca  of  the  family  Dio- 
scorcace<B,  and  loosely  applied  to  certain  vari- 
ties  of  the  sweet  potato.  The  true  yams  be- 

long to  a  genus  consisting  of  more  than  150 
species  widely  distributed  throughout  the 
tropics.  They  have  herbaceous,  twining  or 
creeping  stems;  broad,  alternate  or  opposite, 
u>ually  simple  leaves;  and  small  dicecious 
flowers,  followed  by  three-winged  capsular 
fruits  containing  winged  seeds.  The  fleshy 
roots  of  some  species  are  widely  eaten  in  the 
tropics.  One  of  the  l>cst-known  species  is 
/>.  data,  a  native  of  India  and  the  South  Sea 
Islands,  but  distributed  throughout  the  tropics. 
Its  tubers  usually  attain  a  length  of  three  feet 
and  a  weight  of  30  pounds,  but  specimens  three 
times  as  large  are  not  uncommon.  They  are 
ttlack  or  brownish  externally  and  pink  within, 
and  are  rich  in  starch,  \\hen  l»oiled  their 
acridity  is  dispelled  and  they  l»ecome  of 
pleasant  flavor.  It  is  claimed  that  this  species 
is  the  parent  of  most  of  the  edible  so-called 
species  such  as  /^.  sativa.  P.  aculcata,  D. 
rubella,  D.  glohosa.  etc.  TTie  air-potato  (D. 
hulhifera)  is  an  Asiatic  species  cultivated  to  a 
small  extent  in  the  «:outhcrn  United  States, 
and  in  conservatories,  for  its  odd,  auji^led 
tuliers,  which  are  borne  in  the  axils  of  the 
leaves.  They  often  exceed  two  pounds  in 
wei^iht  and  are  sometimes  eaten  like  potatoes. 

The  C'hinese  yam.  Chinoe  potato,  or  cinnamon 
vine  iD.  divaricata),  is  a  native  of  the  Philip- 

pine Island^,  whence  it  ha**  been  introduced 
into  the  LMrdciiN  of  icmperate  a-  well  as  tn)pi- 
cal  rlimatr^  fur  ornnniriit  It  l-ears  linn.-i'noii- 
'•rentr*!  whitt*  Itl'is'ioni'-  an<l  aerial  tnbiT-  wbicb 

an-  used  for  propagation.  As  far  north  u 
New  York  the  plants  have  proxtd  hardy. 
YAM-A-MAI,  an  Oriental  kind  of  mHc- 

worm  (Autlierira  jama-mai),  which  feeds  i>r 
the  oak,*  and  produces  a  silk,  known  ly  th< 
same  name,  with  peculiar,  but  useful  qualiiiex 
extensively  utilized  in  Japan  and  someMhj*. 
elsewhere.     Sec  Silkworms. 

YAMA,  ya-ma',  a  Hindu  god,  the  judfre  1 1 
the  dead,  whose  good  and  b:id  actions  arc  rea<i 
to  him  out  of  a  record,  and  who  according  ti> 
their  merits  and  demerits  are  sent  lu  the  celes- 

tial or  to  the  infernal  regions.  Hindu'*  offer 
to  him  daily  oblations  of  water.  See  ai^ 
Lamaism. 

YAMADA.     See  Uji-yamada. 

YAMAGATA,  ya-ma-ga'ta,  Aritomo,  Pusa 
(early  name  Kyosi^kk)  Japanese  soldier  arn! 
statesman:  b:  Choshu  (or  Nagato)  province. 
22  April  1838.  He  was  educated  liy  the  patriot 
Shoin  Yoshida;  was  active  in  the  ovcnhn** 
of  the  shogunatc,  and  was  made  second  vice- 
minister  of  war  under  the  new  govemnieiit 
In  \SW  he  visited  Russia  and  France  for  siud> 
of  their  military  institutions.  In  1876-77  hf 
ably  directed  the  Satsuma  reliellion  campai^ni 
in  1878  was  made  commander  of  the  impcrui 
guard  and  chief  of  the  general  staff.  He  wa<> 
Prime  Minister  in  1889-91,  in  which  post  he 
greatly  strengthened  the  army  and  na\->-;  and 
Minister  of  Justice  in  1891-93.  He  wa<  ap- 

pointed to  command  the  first  army  cor|M  in 
the  war  with  China  in  1894,  and  quickly  ei- 
pellcd  the  Chinese  from  Korea.  His  policy  vi-a- 
throughout  one  of  study  of  Western  method* 
He  was  a  skilful  strategist^  and  was  made 
fleld-marshal  in  1898^  receiving  also  the  iit> 
of  marquis.  He  was  again  Prime  Minister  ir 
1898,  and  was  chief  of  staff  in  the  Rnssi- 
Japanese  War.  He  became  president  of  the 
Privy  Council  in  1905,  and  was  raised  to  ifae 
rank  of  prince  in  1907. 

YAMAGATA,  Japan,  a  town  in  the  ishnJ 
of  Hondo,  capital  of  a  prefecture  of  the  sane 
name,  200  miles  north  of  Tokio,     Popi  (citjr) 
42,234;    (prefecture)   938.014. 

YAMAGUCHI,  ya-ma-goo'cfa«,  Japui.  dij. 
capital  and  chief  city  of  the  prefcctBic  o; 
Yamaguchi,  in  the  southwestern  part  of  the 
island  of  Hondo,  15  miles  back  from  the 
coast,  and  220  miles  west  of  Osaka.  It  «^ 
formerly  the  residence  of  the  lords  of  Choshn. 

a  Mori  family,  and  became  the  scat  of  the  loca.' 
government  in  1860.  In  1550  a  church  was  cs^ 
tablished  here  by  Francis  XaTier,  bat  wu 
finally  destro>'ed.  Pop.  (city)  21,100;  tpR- 
lecture)    1,068.935. 

YAMAJI,  ya'ma-je,  Motohara,  Viscocm 
Japanese  soldier:  b.  Tosa  pro\-ince,  island  o: 
Shikoku.  alH)nt  1840;  d.  1903.  He  won  du- 
tinction  in  the  campaign  against  the  nniacccM- 
ful  revolt  in  Satsuma  province  (island  of  Kio- 
siu)  in  1877;  and  was  promoted  lientcnaai- 
Kcneral  In  the  Chinese- Japanese  War  of 
18^M-95  he  had  the  immediate  dircctioa  of  ihr 
attack  on  Port  Arthur,  which  was  finally  takcc 
on  22  Xov.  1894.  This  won  for  him  a  grry 
icputation  in  Japan,  where,  in  allusion  to  h  • 
loss  of  an  eye.  he  is  known  as  the  H)at 

I'lycd    l)raL;on." 
YAMAMA  MOLTB.    See  SiLswotMS. 
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iNOUCHIGUN.    See  Ordnance. 

ISKA,   ya-maslc^,   Quebec,   Canada; 
vuiage  and  railway  junction  of  Yamaska 
^,  on  the  Yamaska  River,  31  miles  north 
int  Hyacinthe.    The  river  affords  power 
iveral    mills.     Pop.    about   900.      (2)    A 
[  bordering  on  Lake  Saint  Peter;  area, 
)  acres.    Capital,  Saint  Frangois  du  Lac. 
drained    by    the    Yamaska,    Nicolet   and 
Francis     rivers.    Pop.     16,204.     (3)     A 
flowing     from     Brome     Lake,     Brome 

y,  west,  then  north,  and  after  a  course 
)ut  100  miles  through  a  fertile  country, 
ig   into    the    Saint    Lawrence    River   at 
Saint  Peter. 

lMBO,  yam'bo,  YAMBU,  yam'boo,  or 
BO-EL-BAHR,  yem'b6-el-bar,  Arabia,  a t  town  on  the  Red  Sea,  in  the  province  of 
s,  115  miles  west  of  Medina,  ot  which  it  is 
arbor.  Marking  the  end  of  the  third 
r  of  the  caravan  journey  from  Cairo  to 
,  the  town  bears  the  title  *Gate  of  the 
City.**  The  town  consists  of  a  long  row 
ite  houses  built  of  limestone  and  coral- 
tanding  on  the  edge  of  an  arid  plain.  It 
•nsiderable  imports  and  transit  trade  be- 
Sucz,   Jidda  and   Medina.     Pop.   about 

lMEO  (also  LLAMEO,  LAMA,  LA- 
A    or    LHAMEOS),    South    American 
tribe  of  northeastern  Peru,  living  along 

[arathon  (Upper  Amazon),  the  lower 
.ga  and  Javery  rivers,  and  formerly  be- 
the  Tigre  and  Napo  rivers.  Physically 
re  smaller  than  the  other  tribes  of  the 

They  have  a  distinct  language,  ana 
formerly  warlike  are  now  in  the  main 
ble  agriculturists  and  weavers.  The  por- 
f  the  tribe  living  farthest  to  the  east 
ins  its  primitive  customs,  but  the  larger 
►f  the  tribe  has  become  merged  in  the 
1  country  population.  Franciscan  mis- 

ses brought  most  of  the  tribe  under  the 
ce  of  civilization.  Consult  Brinton,  D. 
he  American  Race*    (New  York  1891). 

.NA  (^<people**),  a  small  tribe,  forming man  (or  Noje,  or  Mozi)  linguistic  stock 
rth  American  Indians,  whose  former  hab- 
as  bounded  on  the  east  by  a  mountain 
a  little  west  of  Lassen  Butte,  and  termi- 
near  Pit  River,  in  northern  California; 

;  north  by  a  line  running  northeast  to 
rest,   passing  near  the  northern   side  of 
Mountain,  three  miles  from  Pit  River; 
west  by  a  line  extending  from  Redding 

/ard  on  an  average  10  miles  to  the  east- 
rom  Sacramento  River ;  north  of  Redding 
oximatcs  twice  that  distance.  They  were 
:red  by  the  miners  of  the  neighboring 
y  in  August  1864,  all  but  50  being  killed, 
•ibe  and  stock  were  represented  in  1834 
individuals  divided  into  two  groups  — 
t  Redding,  the  other  in  dieir  original 
yr  at  Round  Mountain  and  in  1902  but 
mained.  They  have  a  tradition  to  the 
that  they  came  from  the  East  and  it  is 
at  in  physical  traits  they  differ  markedly 
ill  the  northern  California  Indians. 

NA,  ya'na,  or  JANA,  Eastern  Siberia,  a 
vhich  rises  in  the  Verkhoyanskii  Moun- 
ind  after  a  northerly  course  of  about  750 
enters   the   Arctic  Ocean   through  Yana 

Bay,  near  Ustjansk,  by  seven  large  and  many 
small  mouths. 

YANCEY,  William  Lowndes:  American 
political  leader  and  orator:  b.  Ogeechee  Shoals, 
Ga.,  10  Auff.  1814;  d.  27  July  1863.  He  was 
the  son  of  Betnamin  Cudworth  Yancey,  a 
political  leader  of  the  South,  who  died  at  the 
age  of  36.  His  stepfather  was  Rev.  Nathan 
Benden  of  New  York.  Yancey  studied  at  Wil- 

liams College,  but  lack  of  funds  arrested  his 
course  there  before  he  was  graduated.  He  en- 

tered the  law  office  of  B.  F.  Perry  at  Green- 
ville, S.  C,  was  admitted  to  the  bar  in 

1834,  and  began  to  publish  the  Greenville  Moun- 
taineer, which  was  opposed  to  nullification,  and 

supported  the  Union.  In  1835  he  married  Miss 
Earle  of  Greenville,  who  was  possessed  of  a 
considerable  fortune  in  negro  staves.  Yancey 
resolved  then  to  abandon  law  and  undertake 
cotton  planting  at  Catawba,  Ala.  However, 
a  local  feud  resulted  in  the  poisoning  of  the 
Yancey  wells  and  the  consequent  death  of  the 
slaves,  and  he  was  forced  to  abandon  the  plan- 

tation. He  re-entered  his  profession,  resumed 
his  journalistic  efforts,  and  became  a  commis- 

sioner in  bankniptor.  At  Wetumpka,  near  Har- 
rowgate  Spring,  Yancey  owned  and  edited  a 
weekly  newspaper,  and  established  a  flourishing 
law  practice.  He  sat  in  the  Alabama  legislature, 
and  was  active  in  reform  measures  (1841^44). 
After  a  vigorous  campaign  he  was  elected  to 
Congress  for  the  term  1844-46.  After  a  duel 
with  Representative  Clingman  of  North  Caro- 

lina, Yancey  resigned  from  service  in  Congress, 
disappointed  in  that  body.  He  moved  to  Mont- 

gomery, Ala.,  where  he  entered  the  firm  of 
Elmore  and  Yancey,  and  soon  recuperated  his 
lost  fortune.  He  now  began  a  career  of  un- 

official political  leadership,  peculiar  to  himself. 
At  the  National  Democratic  Convention  at  Balti- 

more Yancy  led  the  movement  which  resulted 
in  the  adoption  of  the  ̂ Alabama  Platform.* 
This  instructed  the  delegates  not  to  vote  for  any 
candidate  opposed  to  government  protection  of 
slavery.  In  spite  of  this  organized  effort,  Gen- 

eral Cass,  the  nominee  of  the  Baltimore  con- 
vention, received  the  electoral  vote  of  Alabama. 

When  the  question  of  seceirsion  was  under 
consideration  in  1851,  Yancey  favored  with- 

drawal from  the  Union.  When  the  State  re- 
fused to  summon  the  legislature  to  submit  the 

question  of  convention  to  the  people,  he  sum- 
moned a  non-partisan  mass  State  convention 

which  sent  representatives  indei>endently  to  the 
Democratic  convention  at  Cincinnati.  Yancey 
now  became  the  controlling  force  in  the  radical 
politics  of  the  State.  He  also  made  a  canvass 
of  the  North,  speaking  eloquentlv  in  favor  of 
secession  ana  slave  owners'  rights,  after  the 
meetings  of  the  Charleston  Democratic  Conven- 

tion. The  election  of  Lincoln  was  partly  due  to 
the  split  in  the  Democratic  party  which  Yaoo^ 
led.  After  the  secession  he  was  sent  by  the 
Confederacy  to  secure  the  recognition  of  the 
various  European  governments.  His  efforts  at 
London  and  Paris  were  unsuccessful  and  he 
returned  in  1862,  when  he  was  elected  senator 
of  the  legislature  of  Alabama.  He  served  in 
the  Confederate  Senate  until  his  death.  Consult 
Du  Bosc,  J.  W.,  <Lif e  and  Times  of  William 
Lowndes  Yancey>   (Binnine^m  1892). 

YANB8,  yan'^z,  Frandico  Javier,  Vene- zuelan diplomat :  b.  Caracas,  Venezuela,  6  Magr 
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18fil.  From  18^2  to  IS^'?  he  wa*»  vice-consul 
and  actinis'  consul-Ktni'ral  of  Wiu/iicla  at  New 
York  and  in  I'XJl  OS  served  aN  Spaiiisli  Mrre- 
tary  and  chief  uf  thi  translations  division  of  the 
United  States  Philippine  C^ommission,  Manila. 
From  1905  to  1^-^10  Sefior  Yancs  was  secretary 
of  the  governing  hoard  of  the  International 
Bureau  of  American  Kepuhlics  and  since  1*M0 
has  been  assistant  director  and  secretary  of  the 

governing  t)oard  of  the  I'an- American  Union, 
\Vashington,  I).  C.  At  the  Jamestown  Exposi- 

tion of  1907  he  represented  the  International 
Bureau  of  American  Kepuhlics  and  was  a  mem- 
Ikt  of  the  jury  of  awards.  He  is  a  member 
of  the  American  Academy  of  Political  and 
Social  Science,  the  American  Society  of  Inter- 

national Law,  and  of  many  other  learned  bodies. 
Senor  Yancs  is  a  writer  on  literar>'  and  political 
subjects. 

YANG-BAN  (two  divisions,  civil  and  mili- 
tary). The  name  first  ̂ :iven  to  the  privileged 

classes  in  Korea,  during  the  Korai  dynasty 
f91S-1392),  when  the  inhabitants  were  classi- 

fied as  nobles,  commoners  and  slaves.  Thr 
nobles,  owing  allegiance  to  the  king,  exercised 
within  their  own  domains  t>oth  civil  and  mili- 

tary authority.  In  time,  these  functions  and 
classes  were  separated,  the  civil  oiVicers  being 
called  Fast  Division  and  the  militar>%  West 
Division,  according  to  their  place  at  court. 
After  1392,  under  the  new  dynasty,  when 
Buddhism  fell  and  Confucian  ethics  and  Chi- 

nese ideas  prevailed,  many  al)lc  commoners  en- 
tering politics,  the  ruling  classis  numbered 

five,  nobles.  l<K:al  yang-ban,  middle-class  men, 
common  people  and  slaves.  In  this  new  classi- 

fication, the  noble  yang-bans  held  the  chief  gov- 
ernment oft'ices  and  were  immune  from  taxation. 

If  not  earning  a  living,  they  lived  off  the  peo- 
ple. The  chief  families  or  clans  were  the  Kim. 

Chwe,  Pak,  Li.  Chong  and  An  (the  Six  Fami- 
lies), and  later  the  Min  and  Cho.  The  stories 

of  their  bitter  fends  make  up  the  siib*;tance  of 
modern  Korean  hist()r\',  culminating  in  thi-  mur- 

der of  Kim  Ok  Kun  and  Ouren  Cho.  With 
other  clans  and  thfir  subdivisions,  numliering 
<iver  a  score,  there  were,  in  1910.  S4.000  yang- 
ban  families,  comprising  one-fiftieth  of  tbc 
households  in  Kr»na;  two  central  provinces 
having  a  total  of  35.630  families;  though  the 
yang-ban  are  scattered  all  over  the  ]H'ninsula. 
\\'ithout  domains  or  fixed  stipends,  the  >'anK- 
bons.  despising  lalK>r  and  looking  only  to  <iffi- 
cial  positions  and  income  —  when  there  are  fmt 
17,(XX)  liffices  of  any  and  all  ̂ 'orts  fprn  to  Ko- 

reans—  the  con<lition  nf  37,000  families  in  this 
proud  class  is  that  nf  poverty.  In  old  dav^,  a 
man  in  hiu'li  ttftice  would  have  2(X)  or  »^K)  hang- 
ers-iin  ti»  look  after,  thr  pulilic  looking  on  his 
snppiirting  so  many  rt-lativts  a»i  a  great  virtue. 
When  Kt»ri'a.  in  1*M2,  for  the  third  lime  in  its 
hi'^tory.  was  L'iveii  the  name  of  Chosen,  apart 
fnim  the  creation  of  a  new  class  of  nobilitv 
pensioned  by  ihr  Japanese  government,  all  the 
old  cl;i«»s  di*itini*tii»n*i  and  privilege^  of  amaz- 

ing anil  ciiri«nis  varirty  ■  were  abolishe<l.  Yet 
as  socia!  tdra*i.  habits  and  ru*itoms  die  slowly, 
thr  \aiii.'  tian.  like  the  old  samurai  of  Japan, 
still  tiijoy.  l  rally,  ninch  of  the  old-time  pres- 

tii:e  Thr  In'st-iA  nf  Korea,  es])ecially  in  its niiMltin  pb:i'««  ».  ramiot  }tv  niidersfiwd  without 
•^fimc  nnd<-r««t;iiiilinL'  of  tbc  social  intlnrn<-(  of 
thi-    vani^ban    antl    tbtir    fi  ud^.      1  on^^ult    !inl- 

gert,  *Thc  I'a.ssing  of  Korea'  (I90b> ;  Gnfis, 
'(  orea,  the  Hermit  Nation*  (1907),  the  utbcul 
Annual  Kc|M)rts  on  Reforms  and  Progre^i  in 
Korea  (1917-18),  and  the  Eastern  Asia  Of- 

ficial Guide  Hook:  Vol.  I,  Manchuria  axi<! 
Chosen. 

YANG-TSE.KIANG.  yang'ts^-ke-ang.  ibc 
name  gt-nerally  given  to  one  of  the  greatest  ni- 
ers  of  China  throughout  its  entire  course,  al- 

though this  name  is  only  applied  in  China  lo 
the  lower  course  of  the  river,  the  entire  nver 
being  called  simply  Kiang,  or  Ta  Kiang  (nver 
or  great  river),  while  in  the  various  provinces 
it  traverses  it  is  generally  known  by  special 
names.  It  rises  in  the  Tangla  Mountains  id 

mid-Tibet,  about  lat.  35'  N.  and  long.  99'  E..  at 
an  altitude  of  from  16,000  to  1*^000  feet,  and 

is  first  known  by  the  name  of  Nfuru-L'ssu.  In its  upper  course  it  is  sometimes  called  the  Kin- 
cha-kiang.  Its  upper  course  through  the  moun- 

tainous re^on  of  Tibet  extends  to  atniut  1.100 
miles,  dunng  which  its  windings  and  fall^  pre- 

sent numerous  striking  scenes  of  natural  f-eauty 
It  crosses  the  Chinese  frontier  in  the  provincr 
of  Sze-chuan,  then  flows  southward  and  eastward 
through  Yunnan  and  northeast  back  throuf^ 
Sze-chuan  Yunnan.  Between  the  town  of  Li- 
kiang  in  this  province  and  Hui-H  in  Szr-chuen. 
for  a  course  of  about  250  miles,  it  flows  in  v. 
easterly  direction  through  a  winding  chaniK! 
or  ttiountain  gorge  of  imposing  grandeur.  Trav- 

ersing the  whole  province  of  Sze-chiien  in  j 
northeasterly  direction  and  passing  in  soii*h- 
easterlv  direction  into  the  province  of  Hu-peh. 
it  reaches  at  King-chau  the  great  Chinese  plain, 
and  traversing  the  province*  of  Ngan-hai  anJ 
Kiang-su,  and  passing  the  cities  of  Han-Yan»*. 
Han-kau,  and  Wu-chang.  a  great  <eat  of  ihf 
tea  exporting  trade.  Ngan-king,  Nanking.  ani2 
Chin-kiang.  it  enters  the  Tung-hai.  or  Eastern 
Sea.  above  Shanghai.  Its  direct  course  fnnr. 
its  source  to  its  mouth  is  estimated  at  \jtft 
miles;  its  course  with  windings  is  about  or 
considerably  over  3.000.  It  receives  numerow 
affluents,  and  is  crossed  by  the  Grand  Canal 
which  forms  a  junction  between  it  and  ibc 
Hcang-ho.  The  summer  rains  combined  wiA 
the  melting  snows  of  the  mountains  in  Til« 
cause  the  river  to  rise  at  times  as  much  ai 
40  or  50  feet  at  Hankow  and  Chin-kiang.  re- 

sulting in  great  loss  of  Hfe  and  seriou>  dan- 
age  to  crops  and  other  property.  The  drain- 

age area  is  altout  650.000  square  miles,  and 
it  is  estimated  that  the  river  annually  carric* 
away  ().4JS.0(N).(XX)  cubic  feet  of  sedimcsi: 
the  volume  of  water  is  770jOOO  culiic  feet  a 
second.  Steamers  of  5.000  to  6.000  toni  bar- 
then  easily  reach  Hankow,  680  miles  from  ibc 
sra.  except  at  low  water  in  winter.  The  river 
and  thr  ports  of  (liin-kiang  and  Han-Ian  werr 
opened  to  fori-iun  navigation  in  18fi(X  I -dune 
(l.OdO  miles  up),  and  others  since.  A  BritiA 
sduadron  sailed  up  the  river  in  1861  for  morr 
than  S(N)  miles.  The  last  200  miles  of  its 

course  is  through  practically  level  land,  and  ia 
the  first  l.OtX)  miles  the  rise  of  the  river  i* 
oidy  \M)  feet.  It  constitutes  a  most  im- 

portant waterway.  canr>ing  about  one-half  of 
\\h'  sea-lorne  traffic  of  China;  and  it  t* 
e(|ually  \aluable  commercially  as  a  meam  r' intercommunication  throughout  the  coantn 
Thr  !ia\ik!ation  abi>\e  the  confluence  ot  tbr 

'ruii'.-iiiii:  is  interrupted  by  rapids.    The  wAi 
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ice   reaches    in    February   to    Lake   Po- 
436  miles   from   the   sea.    Consult   Gill, 
<The  River  of  Golden  Sands >   (1883); 
^Through  the  Yang-tsc  Gorges>  (1898). 
lNG  AND  YIN,  in  Chinese  philosophv, 
employed  to  indicate  the  two  phases,  li^t 
ar^ess,  under  which  the  supreme  pnn- 
)f  the  universe,  Tai-ki,  displays  itself  in 
jrld  of  phenomena,  Yang  and  Yin  being, 
ious  proportions,  blended  in  all  forms  of 
ice. 

lNKEB,  a  cant  name  for  Americans  be- 
g  to  the  New  England  States.  Dur- 
le  Revolution  the  name  was  applied  by 
ritish  to  all  the  insurgents;  and  during 
ivil  War  it  was  the  common  designation 
:  Federal  soldiers  by  the  Cx>n federates, 
irope  the  term  is  sometimes  improperly 
d  (generally  to  natives  of  the  United 
.  The  most  common  explanation  of  the 
seems  also  the  most  plausible,  namely, 
t  is  ,a  corrupt  pronunaation  of  English 
French  ̂ ^Anglais^^  formerly  current  among 
lassachusetts   Indians.    See   Nicknames. 
lNKEE  doodle.  The  air  of  Yankee 
e  is  said  to  have  been  a  British  air 
1  in  the  time  of  Cromwell  by  the  xiame 
ainkee-Doodle,  and  played  with  derisive 
nee  to  the  similarity  of  this  name  to 
:e  by  the  British  troops  in  evacuatinjg^ 
1.  The  Americans  took  it  up  and  made  it 
onal  air.    See  National  Hymns. 

kNKEE  GANG,  a  term  used  in  Canadian 
ills  for  a  method  adapted  for  sawing 
1  inches  in  diameter  and  under.  It  con- 
3f  two  sets  of  gan^  saws,  connected  by 

ways.  The  slabbing  gang  reduces  the 
•  a  balk  and  slab  boards  after  which  the 
s  transferred  to  the  stock  gang,  which 
:  into  lumber. 

^NKTON,  S.  Dak.,  city,  county-seat  of 
on  County,  on  the  Missouri  River  and 
e  Chicago,  Milwaukee  and  Saint  Paul, 
}reat  Northern,  and  the  Chicago  and 
western  railroads,  60  miles  northwest  of 
City  and  135  miles  northwest  of  Omaha, 
The  city  is  the  commercial  and  indus- 
:entre  of  a  large  agricultural  and  stock- 
5  region.  The  chief  industrial  establish- 
are  Portland  cement  works,  flour  mills, 
yards,  grain  elevators  and  stock  yards. 
:ity  owns  and  operates  the  waterworks, 
ducational  institutions  are  Yankton  Col- 
; Congregational),  opened  in  1882;  Saint 

I's  Academy,  a  public  high  school,  public )arish  elementary  schools.  It  has  the 
Dakota  Hospital  for  the  Insane,  and 

iern  fireproof  hospital  in  charge  of  the 
5  of  Saint  Benedict.  Yankton's  water 
'  is  obtained  partly  from  artesian  wells, 
are  two  national  and  two  State  banks 
loan  and  trust  company;  the  five  have 

ts  of  over  $3,000,000.  The  city  has  many 
of  concrete  paving,  and  has  raised  $1,300,- 
3  construct  a  combination  railroad  and 
I  bridge  across  the  Missouri  River.  Yank- 
as  settled  by  Eastern  people  in  1862,  and 
53  received  a  city  charter.  Until  1883 
;  the  capital  of  the  Territory  of  Dakota. 
5  the  commission  form  of  government 
5,500. 

YANKTON  college;  located  at  Yank- 
ton, S.  Dak.  It  was  established  by  the  Gen- 
eral Association  of  Congregational  Churches 

of  E^dcota  in  1881,  opened  to  students  in 
1882,  and  is  the  oldest  institution  of  higher 
learning  in  the  D^cotas.  The  college  is  non- 
sectarian  and  is  open  to  both  men  and  women. 
The  organization  includes  the  following  de- 

partments: (1)  the  College;  (2)  the  Academy; 
(3)  the  Normal  Department;  (4)  the  Con- 

servatory of  Music;  (5)  the  Department  of 
Art;  (6)  the  Department  of  Expression;  (7) 
the  Commencial  Department  The  collie 
offers  a  four  3rears'  -course  leading  to  the  de- 

gree of  BA.  The  work  of  the  freshman 
year  gives  an  option  between  Greek  or  X^tin 
and  Mathematics.  Bible  study  is  not  required, 
but  there  are  a  number  of  electives;  courses 
in  education  are  included  in  the  curricu- 

lum. The  Conservatory  of  Music  offers  courses 
of  three  to  eight  years  in  pianoforte,  pipe 
organ,  voice  and  violin.  The  course  in  com- 

mercial studies  covers  two  years.  Gymna- 
sium work  is  required  of  both  men  and 

women,  and  there  is  an  athletic  park,  and 
ample  provision  for  athletic  sports.  The  stu- 

dents maintain  Young  Men's  and  Young 
Women's  Christian  associations,  literary  so- 

cieties, a  branch  of  the  Inter-Collegiate  Ora- 
torical and  Debating  Association  and  athletic 

associations.  The  college  has  an  attractive 
campus  of  25  acres,  including  the  Athletic 
Park  (five  acres)  to  the  north  of  the  main 
Campus  and  Observatory  Hill  to  the  south. 
The  buildings  are  Middle  College,  Young 

Women's  Dormitory,  the  Ward  Hall  of  Sd- 
ence,  tfie  Clarke  Observatory,  the  gymnasium, 
the  library  and  a  central  heating  plant  A  Sum- 

mer School  was  established  in  1903w  The  stu- 
dents in  1919  numbered  517,  of  whom  174  were 

in  the  College. 

YAO9  or  YAUt  ancient  Chinese  emperor: 
reigned  about  2357-^58  b.c  He  was  the  first 
of  the  three  model  emperors  extolled  in  the 
^  Shu-king^  or  K^anons  of  History,  >  the  oldest 
Chinese  source  of  pre-Confudan  history,  sup- 

posed to  have  been  edited  by  Confucius  him- 
self. In  the  works  of  Confucius  Yao  is  cele- 

brated as  the  embodiment  of  all  the  virtues 
requisite  for  his  high  position.  His  patronage 
of  astronomicai  works  and  of  engineering  are 
highly  emphasized,  and  his  government  is  de- 

scribed as  a  model  of  good  organization.  The 
great  Chinese  flood  occurred  in  his  rdgn,  and 

when  after  several  years'  endeavor  the  enm- 
neers  failed  to  check  it,  Yao  decided  to  aboi- 
cate.  He  chose  for  his  successor  not  his  son, 
but  a  young  man  named  Shun,  who  was  famed 
for  his  piety  and  who  became  the  second  of 
the  moral  emperors.  Consult  Hirth,  Friedridi, 
^Andent  History  of  China>  (New  York  1911). 

YAP.  an  island  of  the  Caroline  group, 
about  500  miles  southwest  of  Guam.  According 
to  the  Treaty  of  Versailles  Yap  went  to  tiie 
United  States  under  a  mandatory,  while  o^er 
German  islands  north  of  the  Equator  went  to 
Japan.  Yap  is  a  cable  station  of  tfie  Commer- 

cial Pacific  Cable  Company.  A  cable  is  laid 
direct  from  Shanghai  to  Yap  and  there  joins 
the  main  cable  between  Celebes  and  Ssm  Ftran- 
dsco.    See  Caroune  Islairni. 
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YAPOCK,  or  YAPOK  (also  called  Yapach 
and  OYAitKjK),  a  small,  rat-like  marsupial 
(ChciroHcctes  varicgatus)  of  the  opossum  fam- 

ily {Diddphyidce),  which  is  found  in  Central 
and  South  America.  It  is  rather  larger  than 
a  common  rat,  with  large,  naked  ears,  and 
a  long  nearly  naked,  tail;  fur  !)rown  al>ove, 
with  three  transverse  bright  gray  bands,  in- 

terrupted in  the  middle,  white  below.  It  dif- 
fers from  the  opossums  in  having  webbed  hind 

feet  and  being  an  expert  swimmer  and  diver. 
Its  habits  closely  resemble  those  of  the  otter, 
and  it  feeds  on  ii.sh,  crabs  and  other  aquatic 
animals. 

YAPURA,  ya-poo-ra'.  or  JAPURA,  zha- 
poo-ra',  also  known  as  CAyuEiA.  a  river  in 
Columbia  and  Brazil,  South  America,  a  tribu- 

tary of  the  Amazon.  It  rises  in  the  Andes 
near  Popayan  and  flows  in  a  southwesterly 
direction,  is  about  l.WX)  miles  long,  and  for 
at>out  620  miles  of  its  course  is  navigable  for 

steamers.  At  lat.  T  IC  S.  and  Long.  71"  20' 
W.  navigation  is  interrupted  by  a  large 
cataract. 

YAQUI,  or  YAKI,  a  North  American  In- 
dian tribe  of  Piman  stuck  and  of  the  Cahita 

division.  li\nng  in  the  state  of  Sonora,  Mexico, 
along  the  Yaqui  River.  They  are  industrious 
and  are  generally  engaged  in  agricultural  oc- 

cupations and  in  weaving,  although  there  are 
miners  and  pearl  divers  among  them.  They 
have  the  clan  system  of  government  and  have 
always  been  determined  enemies  of  the  Mexi- 

can government,  against  which  they  ha\e  waged 
long  and  bitter  warfare.  Repeated  wars  have 
reduced  the  tribe  from  numbers  which  once 
reached  40,000  to  about   13.000. 

YAQUI,  a  river  in  Sonora,  northwestern 
Mexico,  with  two  bead  streams,  b<»th  bearing 
the  same  name,  one  rising  in  Xew  Mexico  and 
one  in  Chihuahua.  The  confluence  of  the  two 
streams  occurs  about  200  miles  from  the  coast 
and  the  river  then  flows  in  a  southwesterly 
direction  and  empties  into  the  (iulf  of  Cali- 

fornia. It  is  about  3<K)  inilis  long  and  is  navi- 
gable at  but  few  points,  owing  to  the  rugged, 

mountainous  country  and  many  canons  through 
which  it  flows.  There  are  two  rivers  of  the 
same  name  in  Santo  Domingo. 

YARD.  (1)  As  a  nautical  term,  a  spar 
>lung  from  a  mast  and  serving  to  extend 
a  sail.  Yards  arc  either  square,  hitecn,  or  hig 
»«ail;  those  for  square  s.nils  are  suspended 
across  the  mast  at  right  angles,  and  are  of  a 
cylindrical  form,  tapering  from  the  middle, 
which  is  termed  the  ̂ slings,*  toward  the  ex- 

tremities, which  are  called  the  •yard  arms.* 
(2)  A  standard  measure  of  length.  equ<i1  to 
three  feet  <ir  .V)  inchc<i.  the  foot  in  general  l>eing 
made  practically  the  unit.  As  a  cloth  measure 
the  yard  is  divi<led  into  four  quarters,  equal- 

ing K>  nails.  A  square  yard  contains  nine 
square  feet,  and  a  cu!»ic  yard  27  cubic  feet.  It 
was  lecali/ed  in  Knglan<l  in  1855.  the  previous 
legal  measure,  established  in  1760,  having  been 
destroyed  in  the  Houses  of  Parliament  fire, 
16  Oct.  IS.U  A  Umnd.  exists  to  the  etTect 

that  the  t>riL'inal  l'jii;li>li  yar<l  was  estal  lished 
bv   Henry    1.   and   u.i^   ihe   len>:th   of   hi.s   arm. 
Set    WkU.illN     VM»    Ml  ASlRtS 

YARKAND,  yar-kand\  Central  Asia.  (1) 
\  city  of  Eastern  or  Chinese  Turke&tan,  sit* 
uated  on  the  oasis  of  Yarkand.  on  the  north 

side  of.  and  at  a  little  distance  from,  the  ri\-cr 
Yarkand.  about  100  miles  southeast  of  Kash- 
gar.  3.900  feet  above  sea-level.  It  is  enclosed 
by  a  ditch,  and  a  thick  mud  wall  with  towen 
at  inter\als.  The  houses  in  general  are  hmh 
of  sun-dried  bricks.  Those  of  the  rich  are 
in  large  open  squares  surrounded  by  hifA 
walls  and  well  stocked  with  fruit-trees,  llbe 
streets  are  in  general  too  narrow  to  pemut 

carts  to  pass.  They  are  intersected  b>-  numer- 
ous canals,  and  where  three  or  four  streets 

meet  there  is  always  a  tank  for  water.  There 
is  a  large  covered  bazaar  wide  enough  to  ad- 

mit carts.  The  inhabitants,  like  those  of 

Kashgar,  arc  ver>'  mixed  in  regard  to  race. 
The  prevailing  religion  is  Mohammedanism. 
There  are  120  mosques  and  some  caravan* 
series.  During  the  period  in  which  Eastern 
Turkestan  was  se\*ered  from  China  a  commer- 

cial treaty  was  concluded  at  Yarkand  in  1^4 
between  Sir  Douglas  Fors>nh,  representing 
Great  Britain  and  Yakub  Beg,  who  was  then 
the  independent  ruler  of  Eastern  Turkestan. 
Commercial  intercourse  with  India  sprung  op 
in  conscfjuence.  The  chief  trade  atpre^nt  is 
carried  on  with  Russia.  Pop.  60.000  to  100,- 
000.  The  oasis  of  Yarkand  is  one  of  the  rich- 

est in  Eastern  Turkestan.  It  >-iclds  gold  and 
precious  stones  and  is  rich  agriculturally.  It 
manufactures  leather  and  saddler>-.  carpets. 
silk  fabrics,  and  woolen  and  cotton  goods. 

(2)  A  river  of  I*"lastern  Turkestan,  which  riie* 
in  the  Karakoram  Mountains,  flows  generally 
in  a  northeast  direction  and  unites  with  the 
Kashgar  and  Kotan-daria  rivers  to  form  the 
1*arim  which  flows  east  and  enters  the  Lob 
Xor  Lake,  or  scries  of  shallow  lakes. 

YARMOUTH,  Canada,  a  town  and  port  of 
entry  of  Varniouth  County,  Nova  Scotia,  on  ihe 
Bay  of  Fundy.  the  Atlantic  Ocean  and  the  Do* 
minion  .\tlantic  Railroad.  90  miles  south  of 
Saint  John.  N.  B.  The  town  has  extensive  fish- 

ing, shipping  and  manufacturing  interests,  elec- 
tric lighting  and  street  railways.  At  the  hod 

of  its  educational  institutions  is  Yarmoaik 
Seminary.  It  is  known  also  as  a  summer  resort 
Pop.  about  6,ft00. 
YARMOUTH,  Mc..  town  in  Cumherbnd 

County,  on  Casco  Bay,  the  Ko>-als  Ki\-rr  and 
on  the  (irand  Trunk  Railroad;  10  mtW  north- 

east of  Portland.  It  contains  four  villages  and 
has  a  foundry,  paper  and  cotton  nulls  and 
granite  nuarries.  The  town  has  six  churcbd 
North  Yarmouth  Academy,  a  high  school 
graded  schools  and  a  public  library.     Pop.  2J5& 
YARMOUTH,  Great,  England,  a  scapon 

town  in  the  county  of  Norfolk,  22  miles  cast  of 
Norwich,  and  121  miles  by  rail  northeast  of 
London,  on  a  narrow  slip  of  land  between  the 
Vare  and  the  sea.  It  is  connected  by  a  brite 
over  the  Vare  with  Little  Yarmouth,  or  SooiB 
Town,  in  Suffolk,  and  is  on  the  Great  Eastcn 
and  the  Midland  and  Northern  railroads^  The 
older  part,  near  the  river,  is  remarkable  for  its 
145  narrow  lanes  at  right  angles  to  the  nain 
streets,  known  as  the  *rows"  in  which  the 
bouse'*  were  once  the  homes  of  the  the  wealthy 
bnrgesMN.  Between  the  older  part  of  the  lo« 

.ind  tbe  sea  i:>  the  modem  part,  *with  a 
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*  and  other  attractions.  The  parish 
1,  founded  in  1101,  is  the  lareest  parish 
1  in  England,  being  230  by  112  feet;  and 
arket-place  is  also  of  great  size.  There 
excellent  town-hall,  a  large  custom-house, 
iple  library  and  museum,  a  borough  jail, 
y  Nelson  monument,  the  royal  hospital 
oyal  naval  lunatic  asylum,  the  aquanum, 
5od  piers  and  an  ancient  jetty.  The  North 
louth  Quays  stretch  along  the  river  for 
•  two  miles.  The  harbor  is  in  the  Yare, 
I  accessible  by  vessels  drawing  18  or  19 
Immediately  oflF  Yarmouth,  and  parallel 

i  shore,  is  a  great  range  of  sand-banks, 
en  which  and  the  land  is  the  safe  anchor- 
i  Yarmouth  Roads.  Yarmouth  is  the 
seat  of  the  English  herring-fishery,  in 
about  300  vessels  and  3,000  hands  be- 

g  to  the  port  are  employed;  many  are 
se  engaged  in  the  mackerel  fishenr,  and 
.t  for  cod  and  other  whitefish.  Most  of 

h  are  cured,  the  herrings  known  as  *Yar- 
.  bloaters®  being  highly  esteemed.  There 
lalting-houses,  boat-building  yards,  rope- 
,  silk-crape  factories,  trawl-net  works, 
Yarmouth  has  risen  into  considerable  im- 
ice  as  a  watering-place.  It  suffered  from 
air  and  sea  raids  during  the  European 
Area,  3,568  acres.    Pop.  about  55,905. 

kRN,  any  textile  before  woven  into  cloth. 
t  yarn  is  numbered  according  to  the  niun- 
l  *hanks*  contained  in  a  pound  of  7,000 

Each    hank,    or    skein,    measures  .840 
Worsted    yarn    has    560   yards    to   the 
woolen  yarn  has  1,600  yards  to  the  skein 

1.    Linen  yarn  is  wound  upon  reels,  and 
up  into  leas,  hanks  and  bundles.    Flax 
ute  yarn  is  numbered  according  to   the 
;r  of  leas  of  300  yards  per  pound. 

iROSLAV,  ya-ro^slav',  or  JAROSLA, 
I,  (1)  a  city,  capital  of  the  government  of 
lav,  at  the  confluence  of  the  Kotorost  and 
rivers,  173  miles  northeast  of  Moscow, 

he  see  of  an  archbishop.  The  Uspenskij 
dral  was  begun  in  1215,  and  there  are 
ous  other  old  churches,  several  monas- 
schools,  gymnasia,  a  theological  semi- 

and  a  lyceum  with  a  law  faculty.  The 
mk  of  the  Volga  is  the  suburban  and  resi- 
1  portion  of  the  city  and  contains  many 
ful  dwellings.  The  city  is  chiefly  engaged 
lufacturing  and  commerce,  the  right  bank 
J  Voiga  being  lined  for  two  miles  with 

There  are  numerous  cotton  and  linen 
silk  factories  and  bell  foundries.  The 
as  founded  in  1226-36  and  was  the  chief 
of  a  municipality  in  1218-1471,  then  com- 
ider  the  rule  of  Moscow.  The  village  of 
>je  Selo,  included  in  the  city,  was  the  ccn- 
the  linen  manufacture  of  Russia,  and  had 
nual   output   valued   at  $3,000,000.     Pop. 
11,876.  (2)  The  government  had  an 

>f  13,751  square  miles,  and  is  bounded  by 
)vernments  of  Novgorod,  Vologda,  Kos- 
,  Vladimil  and  Tver.  It  was  one  of  the 
St  but  most  thickly  populated  govern- 
in  Russia.  The  surface  is  level  and  well 
id  hy  the  Volga  and  its  tributaries,  the 
:a  and  Sheksma.  The  western  portion  has 
ous  ponds  and  marshes,  the  largest  being 
J^ero,  near  Rostov,  from  which  the  Weslra 
The  Volga  is  connected  with  the  Neva 

by  two,  canals,  through  which  considerable  com- merce is  carried  on.  Market  gardening,  timber 
cutting,  mining,  flax,  livestock  and  poultry  rais- 

ing and  manufacturing  are  the  chief  occupa- 
tions. There  are  extensive  linen  and  cotton 

mills,  and  factories  for  Uie  manufacture  of 
chemicals,  machinery,  metal  ware,  flour,  tobacco 
and  spirits,  making  Yaroslav  one  of  the  princi- 

pal manufacturing  governments  of  Russia. 
Considerable  commerce  is  carried  on  by  the  two 
railway  lines,  the  Rybinsk-Petrograd  and 
the  Yaroslav-Moscow- Vologda.  Its  principal 
commercial  cities  are  Rybrush  and  Yaroslav; 
while  Rostov,  Mologa,  Romanovo  and  Poshek- 
hon  are  important  trade  centres.  Pop.  about 
1,239;300. 

YARRA-TARRA,  ya'r^-ya'ra,  or  RIVBR YARRAy  Australia,  (1;  river  of  Victoria  on 
which  Melbourne  (q.v.)  stands.  It  is  about  100 
miles  long,  but  is  not  navigable  above  Mel- 

bourne, owing  to  its  falls.  (2)  A  lake  of 
Western  Australia,  east  of  Darling  Range  and 
150  miles  north  of  Perth. 

YARRSLL,  yir'eL  WHliam,  English  natu- ralist: b.  London,  3  June  1784;  d.  Yarmouth, 
Norfolk,  1  Sept.  1856.  Led  to  note  carefully  the 
habits  of  biros  and  fishes  in  1825  he  sent  his 
first  contribution  to  the  Zoological  Jqumal,  a 
notice  of  some  rare  British  birds  observed  in 
the  years  1823-25.  The  same  year  he  became  a 
Fellow  of  the  Linnaean  Society,  to  whose 
Transactions  he  repeatedly  contributed  interest- 

ing papers  on  the  subject  of  birds,  and  in  1849 
became  its  vice-president.  His  chief  work  is  his 
^History  of  British  Birds>  (2  vols.,  1839-43;  4th 
revised  edition  1881-85).  He  also  published 
<The  History  of  British  Fishes>  (2  vols.,  1835- 
36). 

YARROW,  Harry  Crecy,  American  physi- 
cian: b.  Philadelphia.  Pa..  19  Nov.  1840.  He 

was  educated  in  the  schools  of  his  native  city 
and  at  Geneva.  Switzerland,  and  in  1861  was 
graduated  from  the  Medical  Department  of  the 
University  of  Pennsylvania.  His  first  service 
in  connection  wiUi  the  Union  Army  was  as  ex- 

amining surgeon  for  the  Pennsylvania  reserve 
corps.  On  18  July  1861,  he  was  regularly  mus- 

tered in  as  assistant  surgeon  of  the  Fifth  Penn- 
sylvania cavalry,  known  as  the  ̂ Cameron 

Dragoons.^  He  was  in  action  at  Dranesville, 
Va.,  in  December  1861.  and  several  minor 
engagements,  and  the  following  month  resigned 
to  accept  a  position  of  acting  assistant  surgeon 
and  executive  officer  in  the  United  States  army 
general  hospital  at  Philadelphisu  where  he  re- 

mained late  in  die  year  1864.  wnen  he  was  de- 
tailed, with  other  surgeojns,  for  service  at  Hiltoi; 

Head,  S.  C,  in  antici^tion  of  the  fall  of 
Fort  Sumter.  In  July  1872  he  resumed  service 
with  the  Engineer  Corps  as  surgeon  and 
naturalist  with  the  cx^dition  for  explorations 
west  of  the  100th  meridian.  In  1876  Dr.  Yar- 

row was  ordered  to  the  Centennial  Army  Hos- 
piul  at  Philadelplua  and  in  1878  was  assigned 
to  duty,  in  the  Army  Medical  Museum  at  Wash- 

ington, where  he  remained  until  1887.  He  was 
then  attached  to  the  Army  Dispensary  in  Wash- 

ington and  was  connected  with  that  institution 
until  1896,  when  he  resigned.  In  the  meantime 
he  was  for  15  years  honoranr  curator  of  the 
Department  of  Herpetology  in  the  National 
Museum  at  Washington.    He  bat  been  a  member 
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of  the  medical  faculty  of  the  George  \Vai>h- 
iiiKtuii  Uiiiwrsity  for  over  20  years,  and  was 
a  iriiMee  of  that  orKatiizatioii.  Dr.  Yarrow  is 
a  mcmtier  of  various  medical  and  scientific  asso- 

ciations. He  is  the  author  of  'Study  of  Mortu- 

ary C'ustoms  amoni^;  the  North  American  In- d:ans,*  and  has  written  a  number  of  valuable 
p;'.pers  on  biological,  medical  and  ethnological 
subjects. 
YARROW,  or  YARROW  WATER, 

Scotland,  a  celebrated  pastoral  stream  in  Sel- 
kirkshire, which  rises  at  Yarrow  Cleugh,  and, 

running  east  a  few  miles,  forms  a  beautiful 
lake,  called  the  Loch  of  the  l^>wes,  which  dis- 

charges its  water  into  Saint  Mary's  Loch,  issu- ing from  the  latter,  the  river,  after  a  course 
of  16  miles  through  the  district  of  Ettrick  For- 

est, flows  into  the  Kttrick.  a  tributary  of  the 
Tweed,  near  Selkirk,  its  total  length  l)Cing  at)OUt 
23  miles.  It  is  famous  in  Scottish  song,  and 
has  tieen  celebrated  in  poems  by  Scott,  Words- 

worth and  others. 

YARROW,  an  erect,  hairy  composite  herb 
{Ai'hillva  millcjoliutn),  sometimes  called  mil- 

foil. The  terminal  corymbs  of  small  white,  or 
occasionally  rose-colored  flowers,  are  large, 
ci»miH)und  and  fastigiate.  The  leaves  arc  from 
two  to  four  inches  long,  and  are  cut  into  nu- 

merous fine  segments,  which  are  very  pubescent. 
Yarrow  is  a  common  plant  of  roadsides,  and 
has  !>een  introduced  from  Europe.  It  has  been 
used  for  a  long  time  as  a  tonic  and  astringent, 
and  enters  into  an  ointment  for  dressing 
wounds.  Several  species  of  Achiilca  are  gar- 

den plants.  Sprigs  of  yarrow  plucked  from  a 

young  man's  gra\e,  by  lovesick  maidens,  who repeat  meantime  a  mystic  formula,  are  expected 
to  invoke  the  images  of  their  lovers,  in  dreams. 

YARUMAL,  ya-roo-mal,  Colombia,  a  town 
in  the  department  of  Antioquia,  on  the  Caiita, 
5U  miles  northeast  of  Medcllen.  Gold  mining 
and  stock-raising  are  the  chief  industries.  Pop. 
about  21,250. 

YATAGHAN,  yat'^-g^n,  the  Turkish  name 
for  a  sort  of  dagger-like  sabre  with  double- 
cur\ed  iilade,  about  two  feet  long,  the  handle 
without  a  cross-guard,  much  worn  in  Moham- 

medan countries. 

YATES,  David  Gilbert,  American  physi- 
cian:  b.  New  Jer5ey,  1870.  He  was  graduated 

M.l).  at  New  York  University  in  1898  and 
specialized  thereafter  in  affections  of  the  eye, 
ear  and  throat.  He  was  senior  assistant  sur- 

geon at  the  New  York  Eye  and  Ear  Infirmary; 
was  aural  surgeon  to  the  New  York  City  Chil- 

dren's Hospital  and  Schools,  and  assistant  sur- 
gion  at  the  Manhattan  Eye,  Ear  and  Throat 
H(>^pital.  He  i*»  a  contributinjr  editor  ni  the 
Mi'iiical  Critic  and  author  of  numerous  medical 
papers. 

YATES,  Edmund  Hodgson,  English  jour- 
nalist an<I  author:  i».  ICdinburgh,  3  July  1831; 

d.  L<indon,  20  May  1894.  After  a  secondary 

e<lucaiioti  he  obtained  a  post  in  the  stcretary's 
department  of  ilie  v^'eneral  post  od'icv  in  1847.  and in  l.S/>2 !« i;ime  head  of  the  mi>sing-letler  depart- 

ment. Meanwhile  h(  was  also  active  in  various 

literary  \\<uk-  wriiiin:  dramatic*  critii|nes 
tor  iIji  <  '.•j'lf  y.jf'Mii/  ami  the  />«n7y  .V»'7r.c.  con- 
ti  il-niii-.-  t»  imintj'-uv  perioilii'.iU,  (jjitiii-..'  --boit- 
\i\{*\  InnnoMi!!^  jintn.tU,  (.»»»»;(■  Ttwcx  and  7/j«' 
I  raw,   and   donik:    >onie    successful    farces.     In 

1855  he  instituted  a  gossipy  personal  ni-Wk  col- 
umn in  the  Illustrated  Times,  the  Ar^t  ot  Uic 

sort,  and  ela)x>ratcd  the  idea  when  in  1K58  be 
became  editor  of  Town  Talk,  in  which  he  Mxm 
made  an  attack  on  Thackeray  which  resulted  in 
his  expulsion  from  the  Garrick  Clul>;  in  \tU) 
he  became  acting  editor  of  Temple  Bar,  uf 
which  he  was  editor-in-chief  in  1863-67;  and 

for  a  time  he  was  also  editor  of  Timsley's 
M^iijacinc.  Among  his  subsequent  venture* 
were  Time:  A  Monthly  Miscellany  (187<>-84k 
and  The  World.  He  served  seven  weeks*  ud- 
prisonment  in  1885  for  a  libel  agaiuAt  the  Earl 

of  Lonsdale,  published  in  The  Tl'orld  in  1883 He  lectured  in  the  United  States  in  1872,  and  in 
that  year  withdrew  from  the  po»l -office  dejan- 
ment.  In  1873-74  he  was  special  correspondent 
for  the  New[  York  Herald.  The  best  of  hi» 
works  in  fiction  are  probably  *  Broken  lo  Har- 

ness* (1864),  originally  pubUshed  in  Temftt 
Bar,  and  «Black  Sheep*  (1867).  His  *Ed. 
mund  Yates:  His  Recollections  and  Experience' 
(1884;  4th  ed.  1885)  contains  much  tntcrcsiuig 
material. 

YATES.  Lorenzo  Gordin,  American  natn- 
ralibt:  b.  England,  8  Jan.  1837;  d.  1909.  He 
came  to  the  United  States  in  1853,  and  after 
teaching  in  Wisconsin,  he  later  studied  medidnc 
and  dentistry.  He  served  in  the  geological  sur- 

vey of  California  under  Prof.  \,  D.  Whitney 
(q.v.),  and  had  charge  of  the  saentific  depart- 
ment  of  the  Froebel  Institute,  Los  Anseles,  Cai 
He  has  published  *  California  Digest  ot  Masoiuc 
Law>  (1867);  <Charni  Stones'  (1886);  "The 
Ferns  of  Ceylon'  (1887);  *  Notes  on  Hawauan 
Ferns'  (1887);  «The  Channel  Islands'  (1890); 
^Thc  Mollusca  of  Santa  Barbara  County  and 
New  Shells  from  the  Santa  Barbara  Chaiuicl' 
(1890);  <A11  Known  Ferns*;  <Abor^suul 
Weapons  of  California'  (1900);  ̂ Prcfaistorx 
CaHfornia'   (1903). 

YATSS,  Richard.  American  politician:  k 
Warsaw,  Ky..  18  Jan.  1818;  d.  Saint  Louis^  Ua, 
27  Nov.  1873.  He  was  graduated  at  IlIincHS 
College,  Tacksonville,  in  1838 ;  practised  law  ax 
Springneld,  111.,  sat  in  the  State  Irgiilamrf 
1842^9,  and  was  sent  to  Congress  as  a  \Miig  ia 
1850.  In  1860  he  was  elected  governor  oflUi- 
nois  and  was  re-elected  in  1862,  becoming  one 
of  the  notable  ̂ 'war-governors.*  He  was  a 
strong  opponent  of  slavery,  and  an  ardent  sup- 

porter of  the  governtnent  during  the  Civil  War. 
taking  an  active  part  in  tile  organization  of  vol- 

unteer regiments.  He  was  United  States  Sa- 
ator  in  1865-71;  and  afterward  United  States 
railroad  commissioner. 

YATES,  Richardt  American  politician,  mm 
of  the  preceding:  b.  Jacksomille,  111^  12  Dk 
1860.  He  was  graduated  from  Illinois  CdDcgi 
in  1880  and  from  the  law  department  of  mc 
University  of  Michigan  in  1884.  After  beiiv 
city  attorney  of  his  native  place;  1885-91,  he 
was  judge  of  Morgan  (bounty,  IlL  1894-97.  9mk 
United  States  collector  of  internal  rrvenac  at 
Springfield.  111.  (1897-1900).  In  1901  he  wai 
elected  governor  on  the  Republican  ticket  of 
Illinois  for  the  term  ending  1905.  In  1913  he 
was  appointed  bv  the  governor  of  IKnoil  a 
memlirr  of  the  State  railroad  commisskMi  and 

it.  VHX  A  memlit-r  of  the  new  Illinois  Stair  pol^ 
111'  utilities  commission,  to  whifii  poniioo  he 
was  reappointed  in  1915. 
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TBS,  Robert,  American  statesman  and 
b.  Schenecta^,  N.  Y.,  17  March  1738: 

any,  9  Sept.  1801.    He  was  educated  and 
I  law  in  New  York,  and  after  his  admis- 
>  the  bar  in  1760  settled  in  Albany,  where 
commencement  of  the  Revolutionary 

is  he  was  a  member  of  the  committee  of 

safety  in   1775-77,  and  also  a  member 
provincial  congress  of  New  York.    He 
member  of  the  convention  that  framed 
nstitution  of  the  State  in  1776.    In  1777 
ipointed  judge  of  the  Supreme  Court  of 
fork,  and  in  1787  was  a  member  of  the 
ition  that  framed  the  Constitution  of  the 
.  States.     His  notes  of  the  secret  pro- 

and  debates  of  this  convention  were 
.  after  his  death  (1839).    In  1790  he  was 
ted  chief  justice  of  the  State  of  New 
On  his  retirement  from,  the  bench  in 

e  was  appointed  a  commissioner  to  settle 
:d  titles  to  lands  in  the  ̂ Military  Tract^ 
(assachusctts  and  Connecticut. 

TSS,  William,  English  Baptist  mission- 
•.  Loughborough,  Leicestershire,  15  Dec. 
L  at  sea,  3  July  1845.  He  studied  for  the 
:  ministry  at  Bristol  College,  was  ordained 
(,  and  sailed  for  Calcutta  the  next  year, 
tied  at  Serampore,  preaching  for  a  time 
ibsequently  devoted  himself  entirely  to 
don.  He  translated  the  whole  Bible  into 
ee;  the  New  Testament,  the  Pentateuch, 
e  Psalms,  the  Proverbs,  the  Song  of  Solo- 
xclesiastes,  Isaiah  and  Daniel  into  Sans- 
jid  the  New  Testament  into  Hindee  and 
stance.  He  also  prepared  in  Sanskrit  a 
ary,  grammar,  vocabulary,  several  school 
and  an  expurgated  edition  of  the  ̂ Hito- 
*  and  ̂ Nalodaya,>  numerous  school  books 
dee,  Hindustanee,  Arabic  and  Bengalee; 

anslations  of  Bunyan's  ̂ Pilgrim's  Prog- 
nd  Baxter's  *Call  to  the  Unconverted.^ 
TES  CENTRE,  Kan.,  city,  county-seat 
Ddson  County,  on  the  Missouri  Pacific  and 
chison,  Topeka  and  Santa  Fe  railroads, 
W  miles  east  by  north  of  Wichita.  It  is 
roduclive  farming  region.  It  has  indus- 
onnected  with  farm  and  dairy  products, 
aising  and  marketing  of  wheat,  com  ana 
There  are  six  churches,  a  high  school, 
elementary  schools  and  a  school  library, 
three  banks,  one  national  and  two  State. 
bout  1,910. 

WL,  a  small  ship's  boat,  propelled  by r  six  oars.    Also  applied  to  a  jolly  boat, 
II  fishing   boat,    and   to    a    sailing   boat 
to  a  cutter,  but  having  a  smaM  sail  at 

rn. 

WNING,  or  GAPING,  an  involuntary 
je  opening  of  the  mouth  and  inhalation  of 
generally  produced  by  weariness,  in- 

ibsorption  causing  an  involuntary  inter- 
I  of  full  breathing,  or  by  an  inclination 
p ;  sometimes  by  nunger,  sympathy^  etc. 
n  precedes  the  fit  in  some  intermittent 
hysteria  and  spasmodic  asthma,  and  in 

nstanccs,  by  the  frequency  of  its  recur- 
becomcs  a  real  disease.  Persons  suflfer- 
m  heart  disease  may  he  liable  to  yawning 
t  is  supposed  by  some  to  be  determined 
ntcrriipiion  of  the  pulmonary  circulation, 
ig  is  pLTlormcd  ])y  expanding  the  chest, 
jnding  the  hings,  by  drawings  in,  gradually 
)wly,  a  large  quantity  of  air,  and  gradu- 

ally »id  slowly  exfdriiig  it  after  it  has  been 
retained  for  some  time,  the  muscles  of  the 
chest  being  restored  to  tneir  nattual  state.  Its 
effect  upon  the  musdes  brotu^t  into  play  is 
sometimes  yery  restful.  When  yawning  is 
troublesome,  long,  deep  respiration,  or  drawing 
in  the  air  at  long  intervals,  relieves  it.  It  also 
occurs  in  certain  animals.  It  often  seems  con- 

tagious or  sympathetic,  the  sight  of  another 
person  yawning  frequently  inducing  the  act 

YAWS,  a  disease  occurring  in  Africa,  Amer- 
ica, Samoa,  Java  and  tropical  regions  in  many 

parts  of  the  world  It  is  almost  wholhjr  confined 
to  the  African  races.  It  is  characterised  by 
cutaneous  yellowish  ttmiors,  numerous  and 
successiTe,  gradtially  increasing  from  spedcs  to 
the  sise  of  a  raspberry,  one  at  length  growing 
larger  than  the  rest;  core  a  fungous  excres- 

cence; fever  slight,  and  probably  irritative 
merely,  and  less  noticeable  in  adults  than  in 
children.  It  is  contagious,  and  cannot  be  com- 

municated except  by  the  actual  contact  of  yaw 
matter  to  some  abraded  surface,  or  by  inocula- 

tion, whidi  is  sometimes  effected  ̂   mes.  It  is 
also  called  framboesia,  from  the  French  fram- 

boise, a  raspberry.  Some  authorities  regard  it 
as  a  form  of  syphilis. 

TA2D.   SeeYEZB.' YAZOO  (an  Indian  word  meaning  ̂ River 
of  Death^},  a  river  in  Mississippi,  formed,  by the  junction  of  the  Yallobusha,  Tsulahatchie  and 
Coldwater  rivers,  and  several  bayous  thrown 
out  by  the  Mississippi  River  in  the  northwestern 
part  of  the  State.  Its  general  direction  is  south- 

west; it  is  a  deep,  sluggish  stream;  the  total 
course  nearlv  300  miles,  and  very  irregular.  It 
enters  the  Mississippi  about  11  miles  above 
Vicksburg.  It  is  navigable  all  the  ̂ ear.  The 
Tailahatdnie  River  receives  part  of  its  waters 
from  the  Mississippi;  so  that  small  boats  from 
the  Mississippi  can  enter  the  Yazoo  at  its  source 
and  re-enter  the  Mississippi  not  far  from  Vicks- burg. 

YAZOO  CITY,  Miss.,  ciw,  county-seat  of 
Yazoo  Covaity,  on  the  Yazoo  River,  and  on  the 
Yazoo  and  Mississippi  Valley  (Illinois  Central) 
Railroad,  about  44  miles  northwest  of  Jackson 
and  60  miles  northeast  of  Vicksburg.  It  is  in  a 
fertile  agricultural  region  in  which  the  chief 
products  are  cotton,  farm  crops  and  lumber. 
The  chief  industrial  establishments  are  a  cotton 
factory,  a  Itunber  mill,  oottonseed-oil  mills,  cot- 

ton gins,  cotton  compresses,  machine  shops  and 
brick,  lumber,  ice  and  coal  yards.  The  pnncipal 
public  buildings  are  the  county  courthouse,  opera 
house, and  library.  There  are  five  church  build- 

ings valued  at  $100,000,  and  ei^  churches  for 
colored  persons,  valued  at,$40,(lOO.  The  educa- 

tional institutions  are  Saint  Clara's  Acadennr 
(Roman  Catholic),  and  public  schools  for  both 
white  and  black  races.  The  three  banks  have  a 
combined  capital  of  $450^000;  and  the  annual 
business  amounts  to  $3,500,000.  The  government 
is  vested  in  a  mayor  and  a  council  of  eifdit  mem- 

bers, four  of  whom  are  elected  each  year. 
Yazoo  Gty  was  settled  about  1820.  In  1830  it 
was  incorporated,  and  in  1840  chartered  as  a 
dty.  In  1904  the  city  su£Fered  heavily  from 
fire;  practically  all  the  business  |^rtion  was 
destro3^d;  the  five  churches,  the  city  hall  and 
Masonic  hall  were  also  burned;  the  loss  was 
estimated  between  $1,000^000  and  $2,000,000. 
Pop.  6^796. 
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YAZOO  CITY,  Militarv  Operations  at 
and  near.  Yazoo  City  was  chosen  by  the  Con- 

federates as  a  site  for  a  navy  yard,  at  which 
were  constructed  some  formidable  iron-clads. 

Upon  General  Grant's  approach  to  Vicksburg from  the  rear,  in  May  18^,  the  Confederates 

abandoned  Haynes'  Bluff,  near  the  mouth  of 
Yazoo  River,  upon  which  Lieut.-Commander 
John  G.  Walker,  of  the  United  States  navy, 
went  up  the  river  with  a  small  p^nboat  fleet 
to  destroy  all  the  works  at  Yazoo  City.  As 
the  expedition  approached  the  city,  Lieut.  Isaac 
N.  Brown,  of  the  Confederate  navy,  set  fire 
to  and  destroyed  three  powerful  rams  which 
he  had  nearly  completed,  and  upon  which  the 
Confederates  were  placing  great  dependence. 
Walker  set  fire  to  everything  else  of  a  pub- 

lic character,  including  the  navy  yard,  con- 
taining five  saw-mills,  planing-mills,  machine- 

shops,  etc.,  and  the  expedition  then  returned. 

Early  in  June,  Kimball's  Union  division  was sent  up  the  Yazoo  to  destroy  the  railroad 
bridge  over  the  Big  Black  near  Canton;  but 
upon  arriving  at  Mechanicsburg,  Kimball  fotmd 
a  large  Confederate  force  in  his  front  at  Ya- 

zoo City  and  Liverpool,  and  as  the  river,  on 
which  he  depended  for  supplies,  was  rapidly 

falling,  he  returned  to  Haynes'  Bluff.  After 
the  surrender  of  Vicksburg,  4  July  1863,  a  re- 

port reached  General  Grant  that  Gen.  J.  E. 
Johnston  was  fortifying  Yazoo  City,  and  that  a 
number  of  steamers  were  at  the  place,  em- 

ployed in  supplying  his  troops.  A  naval  and 
military  expedition  was  organized  to  capture 
or  destroy  the  steamers  and  take  the  place. 
Four  vessels,  under  Lieut.-Commander  Walker 
and  5,000  men  under  Gen.  F.  J.  Herron,  in 

transports,  went  up  the  Yazoo  from  Haynes* 
Bluff  12  July,  and  approached  Yazoo  City  at 
noon  next  day;  the  Confederates  were  re- 
porit'd  in  force,  and  the  iron-clad  gunboat  De 
Kalb  was  pushed  ahead  and  opened  her  guns 
to  ascertain  the  number  and  position  of  the 

enemy's  guns.  The  Confederates  had  a  bat- 
tery of  six  heavy  guns  and  the  town  was  held 

by  the  29th  North  Carolina  infantry.  Finding 
the  defenses  formidable,  Walker  dropped  back 
and  notified  Herron,  who  at  once  landed  his 
troops  and  a  combined  attack  was  made.  After 
a  slight  skirmish  on  shore  the  Confederates 
fled,  previoiislv  setting  fire  to  four  large 
steamers.  Six  fieavy  cuns  and  one  steamer  tell 
into  Union  hands.  Herron  captured  nearly 
300  prisoners.  While  the  Dc  Kath  was  mov- 

ing slowly  along  and  firing  on  the  enemy,  she 
ran  on  a  torpedo  and  sank  in  15  minutes. 
All  on  board  were  sa\ed.  Herron  destroyed 
all  public  property,  captured  about  2,000  bales 
of  cotton  and  returned  to  Vicksburg  21  July. 

On  3  Feb.  18C>4,  in  co-operation  with  Gen- 
eral Sherman's  Meridian  exprdition  (<i.v.).  a 

combined    expedition    of    gunlKXits   and    trans- 
i)oris  with  troops  was  sent  up  the  Yazoo 
'tiver  from  Vick.sburg,  w'ith  instructions  for 
the  gun!  oats  to  explore  Yazoo  and  Sunflower 
rivers  and  all  their  tributaries.  The  gunboats 
were  fi\c  in  number,  under  command  of  Lieut.- 
Commander  Owen,  United  States  na\y.  Five 
tran<<p(iris  conveved  the  11th  Illinois  and  8lh 
Louisiana  (colored)  infantr>'  and  33  colored 
cavalry,  in  all  ̂ JS2  men,  under  command  of 

Col.  Jame>  H.  C'oates.  whn  uas  instructed  to reconnoitre    above    Va/oo    City    and    lo    ublain 

com  and  forage  on  the  Suntlowrr  or  on  the 
Yazoo,  and  also  to  seize  at  least  1,00U  tales  of 
cotton  and  to  destroy  all  flats  or  boats  n&cd 
to  cross  from  the  east  to  the  west.  From  i!» 
start  the  expedition  was  annoyed  by  Gen 
L.  S.  Koss.  who,  with  a  brigade  of  aliout  IJOU 
men,  w-as  guarding  the  Yazoo  Ri\'er  and  the 
Mississippi  Central  Railroad,  and  who,  on  3 
February,  opened  fire  with  artillery  npon  one 
of  the  gunl)oat!«  when  near  Liverpool  Hciisht« 
Coates  landed  his  men,  had  an  indecisive  fi^^ 
with  Ross  in  which  he  lost  six  killed.  21 

wounded  and  eight  missing,  and  at  night  with- 
drew to  his  transports.  Next  morning  the 

expedition,  under  fire  of  Ross*  artillery*  and 
musketry,  passed  up  the  river,  the  gnnboat* 
clearing  the  way  to  within  four  miles  of  Ya- 

zoo Citv,  where  it  remained  until  6  Fchnurv 
when  two  gunl>oats,  having  l>een  ordered  tr> 
reconnoitre,  reported  that  the  place  was  oc- 

cupied in  force,  with  five  guns  in  position  awf 
another  in  course  of  erection.  The  inin« 
opened,  two  shots  taking  effect  on  one  of  the 
gunlK)ats,  an(l  the  gunt>oats  and  tran»pori» 
fell  down  the  river  l)eIow  Satartia,  where,  on 
the  morning  of  7  February,  Coates  disem- 

barked his  entire  command,  drove  lack  some 

Confederate  skirmishers  and  at  night  with- 
drew to  his  transports.  On  8th  Fchniar>-  the 

expedition  again  pushed  up  the  river,  two 
gunboats  passed  the  city  and  the  transport! 
landed  their  men  within  a  mile  of  it  Kext 

day  Coates  took  possession  of  the  ctt>',  and  on 
11  February  moved  up  the  river,  arriving  at 
Greenwood  on  14  February,  where  he  renamed 
until  19  February,  gathering  cotton,  com  and 
forage.  He  then  received  orders  to  fall  hack 
to  Yazoo  City.  On  28  February  when  within 
six  miles  of  the  place  he  ordered  his  small 
force  of  cavalry  to  move  in  rear  of  the  city 
and  take  possession  of  all  roads  leading  oat 
of  it.  That  afternoon  he  landed  at  Yazoo 

City  and  took  position  in  some  redoulits  com- 
manding the  roads.  Major  Cook,  with  50 

colored  cavalry,  was  sent  toward  Bentoa. 

When  nearly  six  miles  out  Cook  ran  into  Ross' brigade,  by  which  he  was  roughly  handled  and 
pursued  nearly  to  the  city,  losing  eight  killed, 

35  wounded  and  10  missing.  Coates'  pickets were  much  annoyed  and  on  the  morning  of  5 
March  were  driven  in.  Ross  had  been  joined 

by  Gen.  R.  V.  Richardson's  Tennessee  hri^adc 
of  about  600  men  and  at  10  o'clock  the  two 
brigades,  aI>out  1.600  men,  making  a  deter- 

mined attack,  forced  portions  of  the  Unioa 
line  and  gained  the  streets  of  the  town.  At 
the  same  time  they  used  artillery  upon  the 
redoubt,  on  the  Benton  road  lieyotid  the  town, 
which,  with  the  adjacent  rifle-pits,  was  hdd 
by  a  part  of  Coates'  command  and  ranked all  Confederate  etlort  to  carry.  At  2  r.M- 
Coates,  with  those  who  were  not  in  the  re- 
dcul  t,  made  a  charge  through  the  streets  ud 
the  Confederates  withdrew  and  ̂ ave  up  ihf 
attempt  upon  the  redoubt.  The  Lnion  loic  ii 
the  engagement  was  19  killed,  HO  wounded  aid 
18  missing.  The  Confederate  loss  was  six  laUcd 
and  51  wounded.  On  the  evening  of  6  llafck 
Coates  started  on  his  return  to  Vkksbnifi 
He  tonk  with  him  over  1,700  bales  of  cottM 
and  miK'h  corn  and  forage.  The  total  Iw 
of  I  be  expedition  was  Jl  killed,  121 
and  31  missing. 
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19  April  1864  a  small  detachment  of  a 
d  brigade,  under  command  of  Col.  H. 
Id,  marched  from  Vicksburg  for  Yazoo 
ind  two  gunboats  went  up  the  river  to 
rate  in  an  attack  on  the  city.  Scofield 
shed  sharply  with  a  part  of  Gen.  Wirt 
&'  brigade  and  on  the  night  of  20  April 
eked  15  miles  below  the  city.  On  22 
the  gunboat  Petrel  in  attempting  to  run 
ifazoo    City   in   order  to   fire   upon   the 
from  above,  was  fired  upon  by  a  section 

illery  and  a  detachment  of  sharpshooters 
lams'  brigade.  The  men  were  driven 
the  guns,  the  crew  from  the  boat,  and 
3f  them  captured,  inducting  Acting  Mas- 
[cElroy.  The  Confederates  seized  the 
removed  her  eight  guns  and  burned  her. 
morning    the    expedition    returned    to 

rtirg. 
£.  A.  Carman. 

ZOO  FRAUD,  The,  a  name  given  to  the 
f  lands  in  the  western  part  of  Georgia 
rorrupt  legislature,  to  certain  large  com- 
in  1789.  This  action  caused  ̂ reat  ex- 

nt    and   bitter   controversy   until    settled 
United  States  Supreme  Court  in  1810. 

ZOO  PASS  AND  STEELE'S  BAYOU DITIONS.  Ifl  the  Civil  War  after  the 
uf  Chickasaw  Bayou,  29  Dec.  1862,  and 
.pture  of  Arkansas  Post,  11  Jan.  1863, 

il  Grant  ordered  the  army  to  Young's 
and  Minikin's  Bend,  where  he  took  com- 
in  person  30  January.    Work  on  the  pjo- 

canal    across    the    peninsula    o^jjposite 
>urg    was    pushed,    but    on   4    February 
questioned  its  success,  and  began  to 

or  other  routes  by  which  the  army  could 
the  high  ground  either  north  or  south 
:ksburg.  Two  projects  were  considered, 
nvolved  cutting  away  from  the  Missis- 
into  Lake  Providence  from  a  point  70 
above  Vicksburg.  This  lake,  a  former 
f  the  river,  was  connected  by  Bayou 
*  with  Bayou  Macon,  a  navigable  stream, 
led  to  the  Tensas,  thence  into  the  Wash- 
id  finally  into  the  Red  River.  Thus  it 
oped  the  army  could  be  transported  to 
Arer  Mississippi  to  co-operate  with  Banks 
t  Port  Hudson.  It  is  470  miles  by  the 
river    from    Lake    Providence    to    the 
of  Red  I^ver,  and  much  farther  by 

nding  bayous.  Upon  the  cutting  of  the 
at  Lake  Providence  the  water  from 
/er  flowed  in  rapidly  and  the  six  miles 
lake  beyond  were  soon  available.    But 
Baxter  was  found  choked  for  miles 

alien  trees  and  a  thick  growth  of  tim- 
'erhanging  it.  General  McPherson's  en- 
>rps  was  engaged  for  some  time  in  at- 
ng  to  open   this   channel  and  those  be- 

In  March  this  project  was  abandoned, 
the  east  side  of  the  river,  a  few  miles 
Helena,  was  Yazoo  Pass.  This  had 

1  the  old  route  of  river  steamers  through 
oldwater  to  the  Tallahatchie,  and  the 
usha   to   Yazoo    City,   but   it   had   been 
for  some  years  by  a  strong  levee.  By 

ing  this  route  it  was  believed  to  be  pes- 
o  reach  the  high  ground  on  the  Yazoo 
north  of  Vicksburg.  This  Yazoo  Pass 
»romised  greater  success  than  the  Lake 
lence  scheme.    Under  Lieut.-Col.  Wilson 

of  the  engineers^  later  Ma j  .-Gen.  James  H. 
Wilson,  the  levee  was  cut  2  February,  a  way 
was  cleared  to  the  Coldwater,  and  the  Pass 
opened  to  navigation  on  24  February.  Brig.- 
General  Ross,  with  4,500  men,  was  ordered 
into  the  pass  upon  light  draft  transports,  and, 
preceded  bv  gunboats,  penetrated  1^  that 
stream  to  the  Tallahatchie,  and  thence  to  the 
Yallabusha^  where  the  expedition,  after  an 
advance  of  225  miles,  was  stopped  11  March  by 
Fort  Pemberton,  near  the  jtmcture  of  the  last* 
named  streams.  It  was  a  strong  work  in  a  bend 
which  commanded  both.  The  fort  was  found 
to  be  so  situated  that  in  this  time  of  high 
wiater  neither  troops  nor  gunboats  could  re* 
duce  it  although  the  gunboats  attacked  on  .11 
and  12  March.  As  it  stood  only  a  few  feet 
aibove  the  water,  atten^ts  were  made  to  flood 
it  by  cutting  the  levee  at  Austin  above  Helena, 
and  widening?  the  cut  into  Yazoo  Pass.  These 
were  unsuccessful.  The  expedition,  after  sev- 

eral attempts  on  the  fort,  withdrew.  On  the 
way  back  a  reinforcement  tmder  General 
Quimby  was  met,  22  March,  and  this  officer 
ordered  a  return  to  Fort  Pemberton  for  fur- 

ther efforts.  He  soon  became  satisfied  that 
the  fort  could  not  be  readied,  and  ordered 
final  withdrawal.  The  gundboats  could  not 
turn  in  the  narrow  channels  and  were  forced 
to  back  out  over  a  large  part  of  the  route. 
General  McPherson's  corps  had  been  ordered 
into  the  pass,  but  was  delayed  for  lack  of 
light  draft  transports  and  later  the  intended 
movement  of  the  army  by  that  route  was 
abandoned.    Meantime   the    Confederates   had 
gthered  a  strong  land  force  under  W.  W. 

»ring,  which  became  first  harassing  and  soon 
after  most  threatening.  Sherman,  preceded 

by  five  gunlboats  of  A(hniral  Porter's  fleet,  was 
dispatched  in  haste  16  March  throueh  Steele's 
Bso^ou,  by  which  route  it  was  hoped  he  could 
reach  the  Yazoo,  relieve  Ross,  then  supposed 
to  be  in  danger  of  capture,  and  at  die  same 
time  find  a  practical  way  for  the  army  into 
the  Yazoo.  Sherman  had  a  winding  and  diffi- 

cult route  of  150  miles  before  he  could  reach 

that  stream.  From  Steele's  Bayou,  which  he 
entered  at  Eagle  Bend,  he  passed  to  Black 
Bayou  and  thence  to  Deer  Creek.  This 
opened  into  Rolling  Fork  by  which  he  could 
enter  the  Big  Studlower,  and  1^  this  stream 
reach  the  Yazoo.  Even  with  the  tremendous 
energy  of  his  advance  Sherman  was  barety  in 
time  to  save  the  gunboats  which  had  been  at« 
tacked  in  Deer  Creek  iby  land  forces,  and  were 
so  hard  pressed  that  Admiral  Porter  was  con- 

sidering the  blowing  up  of  his  fleet  and  re- 
treating with  his  crews  through  the  swamps. 

These  several  attempts  through  tlie  bayous, 
east  and  west  of  the  river  had  been  carried 
on  over  hundreds  of  miles  and  against  the 
most  formidable  obstacles  of  flooded  country, 
dense  forests  and  heavily  obstructed  streams. 
They  were  finally  abandoned  and  the  army 

reassembled  at  MiUikin's  Bend  and  Young's 
Point  From  this  position  the  army  subse- 

quently moved  in  tne  final  campaign  against Vickafburg. 
H.    V.   BOYNTON. 

YBAR»  the  period  in  whidi  the  revolution 
of  the  earth  round  the  sun,  and  the  accom- 
pan3ang  changes  in  the  order  of  nature,  are 
completed.    The  accurate  determination  of  the 
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IcnKih  of  the  year,  which  required  great  knowl- 
edge of  astronomy  and  exact  observation;!, 

could  only  he  reached  b>'  the  successive  efforts 
of  many  generations.  (On  this  subject  sec 
CaUuNDar).  There  are  years  of  various  lengths, 
according  to  the  principle  adopted  in  measur- 

ing them.  The  sidereal  year  is  the  inter\'al 
that  elapses  while  the  sun  moves  from  a  star 
to  the  same  star  again  (of  course  this  motion 
is  only  apparent),  a  period  the  length  of  which 
is  slightly  affected  by  nutation,  but  on  the 
average  is  equal  to  365  days,  6  hours,  9  minutes, 
9.6  seconds.  The  tropical  or  civil  year,  some- 
times  called  the  solar  year,  is  the  time  in  which 
the  sun  moves  from  the  vernal  equinox  to  the 
vernal  equinox  again;  its  mean  length  is  365 
days.  5  hours,  48  minutes,  49.7  seconds.  This 
is  the  year  as  commonly  understood.  On  ac- 

count of  the  precession  of  the  equinoxes  it  is 
rather  shorter  than  the  true  period  of  the 

earth's  revolution.  A  lunar  year  is  the  time 
required  for  12  revolutions  of  the  moon,  which 
is  354  days,  8  hours,  48  minutes,  57  seconds. 
Biscxtile,  or  leap  year,  is  a  calendar  vear  to 
which  one  day  is  added,  making  Mi6  days  in- 

stead of  365.  February  of  a  leap  year  has  29 
days.  A  light  year  is  a  linear  measure  used  hy 
astronomers  to  measure  the  distances  of  in- 
trestellar  space.  See  also  Day;  Sidereal 
Time;  Solar  Time. 

YEARDLEY,  yerd'K^  or  YARDLEY,  Sir 
George,  American  colonial  governor:  b.  Eng- 

land, about  1578;  d.  1627.  After  seeing  service 
in  the  Netherlands  he  came  to  America  in 

command  of  Sir  Thomas  Cfaies*  expedition. This  was  wrecked  at  the  Bermuda  Islands, 
but  he  reached  Virginia  in  1610  and  was  acting 
governor  of  the  Virginia  colony  1616-17. 
Returning  to  England  the  next  year  he  was 
there  knighted  and  chosen  deputy  governor  of 
the  colony,  filling  the  office  in  1619-21.  By 
his  instructions  was  summoned  the  first  legis- 

lative assemlily  ever  gathered  in  America,  the 
House  of  Burgesses.  The  company  was  dis- 

satisfied with  his  administration  and  he  was 
succeeded  by  Wyatt.  He  remained  in  the 
colony  where  he  scr\cd  on  the  council  and 
in  1626  Charles  I  again  made  him  deputy 
governor. 

YEAR'S  MIND.    Sec  Month's  Mind. 
YSAST»  or  BARM,  is  a  micro-organism 

of  the  vegetable  kingdom  and  belongs  in  the 
order  of  the  G\'f9uiiniscc<r  to  the  family  of  the 
SaccharomycetcSj,  of  which  there  are  three 
classes,  namely,  Monospora,  Sac  char  omyces 
and  Schizosacchar omyces.  The  main  charac- 

teristic of  the  first  class,  as  its  name  indicates, 
is  that  it  only  develops  one  spore  in  the  ascus. 
Thus  far  only  one  type,  the  Monospora  Cus- 
fidata,  which  is  parasitic  in  daphiniada  which 
it  destroys,  has  been  determined.  There  arc 
many  representatives  of  the  second  class, 
while  only  a  few  of  the  third  have  up  to  the 
present  time  !»cen  identified.  The  second 
(lass  —  the  Slice haramyccs  —  is  generally  what 
is  und<T«itoo(|  under  the  term  yeast,  not 
only  in  the  l-rtwery  but  also  in  the  distillery 
and  the  cunipre^'ied  yeast  labrirsiticii.  Il^ 
structure  :^  mtv  'simple;  it  ron^i^t'i  of  a 
>iii^:le  rt'Il.  wbiih  b.iN  few  disiinuulNbini:  ehar- 
:icieri<lie*»  i-.iib  all  of  the  s;icebar<imycetes 
is  more  or  lc>^  i^'lobular  or  o\oid  in  form  and, 

just  as  every  other  vegetable  cell,  consists  of 
a  colorless,  viscous  substance  (protopla»iii).  a 
cell-wall  (membrane),  and  also  a  nucleus  In 
the  protoplasm  there  are  observed,  according 
to  the  species  of  the  plant  cell,  different  iram- 
t)crs  of  spaces  filled  with  cell-jnice,  which  are 
termed  vacuoles. 

In  young  yeast  cells  the  cell-wall,  or  mrm- 
branc,  is  very  thin — 0.4  to  0.9  M  —  and  has 
almost  the  same  refractive  power  as  the  proto- 

plasm which  it  surrounds.  The  membrane  ii 
thickened  through  external  influences,  especially 
when  the  yeast-cells  must  develop  in  or 
upon  a  highly  nutritious  medium.  An  increase 
in  the  thickness  of  the  cell-wall  is  also  accom- 

panied by  greater  impermeability  and  a  corre- 
sponding decrease  in  the  fermentative  capability 

of  the  cell.  Through  the  action  of  adds  or 
alkalies  upon  the  yeast  cell  the  layers  of  the 
cell-wall  can  be  shown,  which  are  two.  and 
sometimes  three,  or  even  more  in  munber. 
Chemically  the  membrane  of  the  yeast  cell  con- 

sists of  cellulose  (er>-thro  and  achroo-cellulosc). 
pcctinic  compounds,  and  plasmatic  component!, 
for  which  reason  it  is  very  nitrogenous.  The 
cell  contents  consists  of  protoplasm  with  more 
or  less  glycogen.  (According  to  Laurent  theft 

is  32.28  per  cent  gl>Togcn  in  the  dr^'  substance.) 
In  the  ̂ oung  yeast  cell  the  whole  interior  ti 
filled  with  protoplasm;  in  a  short  w^ile.  how- 

ever, apparently  hollow  spaces  appear,  which 
are  filled  with  the  reserx-e  nourishment  neces- 

sary for  the  vitality  of  the  cells.  The  nucira! 
furnishes  the  substances  necessao'  for  bnil<fing 
up  the  cell,  and,  according  to  its  chemical  con- 
position,  belongs  to  the  albuminoids  in  the  class 
of  the  proteids,  and  especially  to  the  nuclctni 
The  form  of  the  nucleus  varies  considerably;  is 
a  young  cell  it  is  spheroid,  flattens  out  with 
increasing  age  to  a  disc  whose  periphery  is  no 
longer  entire,  but  is  lobed ;  elliptical  shapes  vcfc 
also  found. 
The  nucleus  is  in  some  instances  of  a  coo- 

siderable  size ;  its  diameter  in  some  cases  being 
one-third  of  that  of  the  cell.  Concerning  Jk 
inner  structure  of  the  nucleus  it  vb-as  obser\-cd 
that  the  nucleus  of  the  yeast  cell  has  a  pcllick 
as  well  as  a  nucleolus,  which  is  spheroid,  and  is 
situated  in  approximately  the  centre  of  the 
nucleus,  the  space  between  the  pellicle  and  the 
nucleolus  being  filled  ̂ ^nth  nucleus  plasn 
(Karyo plasma),  this  having  a  netlike  stmctm 
through  which  the  nucleolus  is  suspended.  One 
or  more  vacuoles  were  obsen-ed  in  several  typei 
of  yeast  in  the  Karyoplasma  under  certain  coo- 
ditions,  especially  when  the  celb  were  tiaiii- 
f erred  into  fresh  nutrient  solutions.  Wiifc 
the  beginning  of  the  propagation  of  the  cell  i 
corresponding  development  of  the  nucleus  taJos 
place,  in  cither  one  of  two  ways,  that  is.  the 
direct  division  (Amitosis),  or  the  indirea  divi- 

sion (Karyokincsis,  Mitosis).  The  manner  Ii 
which  the  nucleus  divides  itself  differs  in  the 
various  types  of  yeast.  The  yrast  cell  is  props- 
gated  in  one  of  two  waj'S,  either  through  oxyfea 
siKirc  formation,  budding,  or  throngn  cmlut** 
spf>re  formation,  the  real  sponilation. 

In  the  former  case  a  new  cell  is  deiacM 
from  the  parent  rell.  while  in  the  latter  the  net 
cells  (spnre^)  ;ire  formed  inside  the  parent  cA 
wliiili  it  haves  only  upon  complete  matnritj 
Se\er:il  rereiit  investigators  are  inclined  to  be- 

lieve in  the  sexuality  of  yeast,  and  close 
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various  yeasts,  as  Sacch,  farinosus,  Sacck. 
etc,  has  been  made. 

>  types  of  yeasts  have  in  the  course  of 
)ecome  culture  plants  in  the  real  sense  of 
ord,  through  intentional  continuous  culti- 
.  for  certain  definite  purposes.  These 
are  (1)  that  known  as  the  bottom  yeast 
manufacture  of  beer,  and  (2)  that  which 
cause  of  the  fermentation  of  the  top-fer- 
d  beers  and  of  the  whisky  mash.  The 
r  is  so  called  because  it  settles  in  a  thidc, 
y  layer  upon  the  bottom-  of  the  fermenting 
iring  the  slow  fermentation  of  lager  beers 

iperatures  of  40^  to  50"  F.  (4.5'  to  10**  C>, the  latter  is  termed  top  yeast  because  in 
lore  rapid  fermentation  at  54®  to  65®  F. 
»  18®  C.)  (ale,  weissbeer,  etc),  it  is  sc^- i  as  a  yellowish  brown  foam,  ¥^ich  is 
I  to  the  surface  by  the  escaping  carbonic 
gis.  It  is  the  last-named  species  which 
es  almost  exclusively  the  material  for 

amuf  acture  of  that  product  known  as  com- 
d  yeast. 
lias  been  said,  there  are  a  number  of  inde- 
Qt  species  of  yeast,  which  vary  not  only 
ling  to  form  and  size  of  the  cell,  but  also 
ling  to  the  composition  of  the  nutrient 
m  in  which  thcv  live,  hence  according  to 
cal  and  physical  properties.  Yeast  flour- 
luxuriantly  only  then  when  it  finds  not 
tualitatively  but  also  quantitatively,  in  the 
nt  medium  all  the  substances  necessary 
s  nutrition.  The  brewer,  distiller,  etc., 
ore  endeavors  to  produce  as  vigorous  a 
as  possible,  in  order  to  be  enabled  to  con- 
lie  fermentation  in  the  manner  best  suiting 
rposes.  For  such  normal  nourishment,  it 
ential  that  diverse  substances  are  at  its 
al. 
St  thrives  well  when,  besides  water,  car- 
1  the  form  of  sugar,  nitrogen  in  albumi- 
compounds  or  ammoniacal  salts  and  van- 
ineral  components,  especially  sulphate  of 
isia  and  potassium  phosphate,  ace  at  its 
al.  If  the  necessary  nutriment  is  lacldng 
tality  of  the  yeast  cell  may  rest,  but  the 
)es  not  perish. 
ious  analytical  data  are  at  hand  in  regard 
composition  of  the  yeast.    Dumas  found 

[le  yeast  contains: 
Percent 

   50.6 
m    7.3 
11    15.0 
,  sulphur  and  phosphor    27. 1 

scherlich  found  top  yeast  of  the  follow- 
>mposition : 

Percent 

   47.0 
Ml   .•    6.6 
1    10.0 
   0.6 
   35.8 

diflFerences  found  between  bottom  and 
;asts  have  been  very  slight.  Wagner  ex- 
;nted  upon  top  and  bottom  yeasts  and 
ed  the  following  averages: 

Top  3r9ast     Bottom  yewrt 
per  cent  per  cent 

   49.8  48.4 
m    6.8  6.0 
1    9.2  9.2 
+  oxygen    34.2  35.8 

A  yeast  may  have  all  the  necessary  organic 
substances  in  the  proper  form  and  amount,  yet 
it  win  not  flourish  if  the  salts  are  lacking.  The 
yeast  in  this  case  is  the  same  as  any  other  plant 
organism,  which  must  perish  if  it  is  deprived 
of  its  mineral  nourishment  Hence  a  knowl- 

edge of  the  requirements  of  mineral  substances 
lor  a  yeast  is  of  utmost  importance,  and  man^ 
examinations  were  made  to  secure  data  on  this 
point.    Mitscherlich  found  in  the  ash  of 

Top 

Phofphoricacid... 
PoCMh   
6oda  +  maflmena. 
Calriitm  oooda   
SiUai   

53.9 

39.8 
6.0 
1.0 

Bottom  yaaat 

par  cast S9.9 

28.3 

6.0 
1.0 

0.0 

The.  most  essential  substances  which  the 
yeast  requires  for  its  sustenance  are,  accord- 

ingly, phosphate  of  potassium  and  phosphate  of 
magnesia.  The  above  data  are  from  elementary 
analyses.  Naegeli  later  instituted  investigations 
which  should  show  the  amount  of  the  various 
combinations,  which  are  observed  in  a  yeast 
According  to  his  observations  the  yeast,  when 
treated  with  water  until  its  soluble  components 
are  absorbed,  gives  up  to  the  water  37  per  cent 
of  the  total  weight  of  the  dried  ̂ ast  The 
bodies  thus  brou^t  in  solution  consist  of  com- 

pounds closely  related  to  vegetable  slime.  The 
amount  of  moisture  in  a  yeast  is  exceptionally 

large,  fdr  if  it  is  completelv  *dried  it  loses  & 
per  cent  of  its*  weight,  so  that  in  100  parts  of yeast  only  17  parts  are  solid  components.  The 
mucous  part  of  the  yeast  cell,  the  protoplasm, 
contains  more  water  than  the  membrane  which 
surrounds  it,  and  consists  chiefly  of  albtmiin- 
oids,  and  about  2  per  cent  of  peptone.  Accord- 

ingly the  composition  of  the  yeast  with  8  per 
cent  nitrogen  is : 

Ptreant 
Celluloia  and  v^getabla  sliina   
Common  albumm   
Basly  ooavcrted  glutme  (caaemic  pfotem) 
Peptonaa  (predpitable  by  lead  acetate) . . . 
Fat   
Aah   
Bxtractiva  aubstaacea   

37 
36 

9 
2 
S 
7 
4 

According  to  £.  C  Hansen  of  Copenhagen, 
yeast  is  divided  into  two  groups,  the  real  Sac- 
charomycetes,  which  are  capable  of  forming 
endospores,  and  the  non-saccharomycetes,  which 
never  form  spores.  He  subdivides  the  former 
into  such  which  separate  out  sucrase  and  engen- 

der alcoholic  fermentation,  that  is,  which  vig- 
orously ferment  saccharose,  dextrose  and 

maltose,  as  brewer's  yeast ;  and  such  which  fer- 
ment sacchraose,  dextrose^  levulose  but  not 

maltose,  as,  for  example,  Saccharomyces  Lud- 
wigii;  Sacch,  exiguus,  and  into  such  which  do 
not  separate  out  sucrose  and  do  not  excite  alco- 

holic fermentation,  as  Saccharomyces  membra- 
nafaciens. 

The  non-saccharonwcetes  Hansen  divides 
into  three  groups;  sudi  which  ferment  solu- 

tions of  dextrose  and  invert  sugar,  as  S,  Rauxii, 
S.  n^kulatHs;  such  which  separate  out  no  su- 

crase but  f  erxcent  saccharose,  maltose  and  dex- 
trose, as  Monilia  Candida,  ana  finally  such  which 

ferment  saccharose,  glycose,  galactose  and  lac- 
tose, the  lactose  yeasts.  In  practice  the  division 

into  culture  and  wild  yeasts  would  be  appro- 
priate. The  yeasts  can  also  be  safely  divided 

according  to  tiieir  power  of  attenuation,  that  is, 
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thr  decrease  in  the  density  of  the  nutrient  me- 
dium due  to  fermentation.  The  attenuation 

reached  by  a  >'east  in  a  diastase-free  beer  wort 
has  fK-en  agreed  upon  as  the  limit,  and  in  ac- 

cordance therewith  the  brewers'  yeasts  are 
graded,  and  we  have  the  Frohl)erg  type  with 
hiffh  attenuation,  and  the  Saaz  with  low  attenu- 

ation. Van  Laer  has  defined  a  new  type, 
LoKos,  so  that  now  we  have  the  types  Saaz- 

I«'r<»M)er^  and  Frohberg-LoKos,  with  all  inter- mediate grades.  The  numerous  wine  yeasts 

var>-  according  to  their  resistibility  against  heat 
and  acids;  the  amounts  of  sugar  produced  by 
them,  and  the  amount  of  fruitesters,  which  they 

impart  to  the  liquid.  The  distillers'  yeasts, 
mostly  top  yeasts,  an-  known  by  their  resistance 
against  acids,  and  foreign  ferments,  through 
their  fermentative  capability  and  the  amount  of 
alcohol  developed. 

No  one  can  deny  that  yeast  induces  alcoholic 
fermentation,  but  how  this  is  accomplished  is 
still  a  matter  of  controversy.  Liebig  and  other 
chemists  maintain  that  fermentation  is  called 
forth  by  a  ferment  contained  in  the  yeast  cell, 
while  Pasteur  deems  it  the  necessary  conse- 

quence of  life  without  oxygen.  Xaegeli  claims 
it  to  be  a  transferring  of  the  motion  of  mole- 

cules of  protoplasm  of  the  yeast  to  the  ferment- 
ing lifiuid.  Eduard  Buchner  and  Rudolf  Rapp 

of  Munich  discovered  in  the  yeast  cell  a  fermen- 
tation-inciting enzyme  —  zymase  -;—  which,  how- 

ex  er,  can  only  induce  fermentation  once  after 
the  cell  is  completely  destroyed.  This  discovery, 
which  is  of  much  scientific  import,  has  not  yet 
been  made  applicable  in  practical  arts. 

Iksides  the  culture  yeasts,  there  are  a  num- 
l>er  of  wild  yeasts,  which  can  produce  great 
disturbances  in  the  liquids  infected  by  them. 
In  order  to  avoid  such  infection  by  wild  yeasts 
and  also  !»y  bacteria,  Hansen  experimented  and 
succeeded  in  preparing  a  pure  yeast  culture, 
that  is,  a  culture  originating  from  a  single  cell. 
Such  a  culture  is  not  only  free  from  all  wild 
yeasts  and  bacteria,  but  also  can  and  does  re- 

main unchanged  as  all  cells  are  of  the  same 
nature.  A  reliable  fermentation  process  can 
only  be  obtained  by  the  use  of  one  single  type. 

Such  pure  cultures  are  variously  prepared ; 
the  oldest  and  bist  known  metho<l  is  that  of 
Hansen,  which  has  recently  been  modified  by 
Dr.  Lindner  of  Herlin  as  the  droplet-culture. 
Both  investigators  employ  for  the  further  devel- 

opment of  the  young  vigorous  cultures  the 
propagation   apparatus,  which   when  once   sup- 
?lied  with  an  absolutely  pure  culture  can  be  used 
or  a  long  time  if  proper  care  is  obser\ed. 
Upon  this  pure-culture  method  a  new  brewing 
process  is  based  which  permits  of  entirely  sterile 
work  from  l>oiling  the  beer  to  the  putting  it  on 
the  market.  This  process,  invented  bv  Nathan, 
has  been  calletl  by  him  in  honor  of  Hansen, 
the  senior  in  the  art  of  pure  culture,  the  Han- 
sena  process.  .-Xnother  method  to  obtain  yeast 
of  a  high  degree  of  purity  is  that  in  which  a 
mixture  of  yeast  is  exposed  to  definite  condi- 

tions uf  temperature,  aeration,  kind  of  nutrition, 
action  of  light,  pressure  and  motion  that  one 
veast  of  definite  properties  develops  more  and 
^letter  than  the  other  yeasts  in  the  mixture.  If, 
further,  the  corre'^ponding  layer  is  removed 
from  the  veast  and  i^ropagated  under  the  afore- 

said condition^,  a  pure  yeast  of  a  uniform  char- 
acter i-*  finally  obtained.     Thi<i  process,  founded 

by  Delbrueck  of  Berhn  upon  his  scientific  olMcr- 
vations  in  American  breweries,  was  furtbcT 
elaliorated  by  him.  An  idea  of  the  imponancc 
and  value  of  pure  yeast  culture  can  he  bad  froK 
the  fact  that  almost  all  the  larger  breweries  ani! 
distilleries  employ  apparatus  for  propasatioc 
and  endeavor  through  observing  tbe  uimost  care 
4o  protect  their  yeast  against  infection.  Bv 
yeast  is  not  only  of  great  import  to  the  brcvcr 
and  distiller,  but  also  to  the  baker,  as  the  onii- 
ity  of  his  w^ares  depends  upon  the  qtiaiity  of  the 
yeast  used,  and  in  consequence  thereof  a  special 
industr>',  that  is,  the  manufacture  of  compreSMt! 
}'cast,  has  been  introduced.  Compressed  yvast 
IS  chiefly  made  from  distillers'  yeasts;  bat  in 
some  instances  also,  beer  yeasts,  which  must  be 
purified  and  disembittered,  are  utilized.  The 
price  of  compressed  yeast  in  comparison  to  bcrr 
yeast  is  considerably  high,  but  the  boJcer  has 
the  advantage  that  by  using  the  former  his 
wares  obtain  a  larger  size  than  when  the  htter 
is  used.  The  process  of  fermentation  wiik 
compressed  yeast  develops  more  slowly  thu 
with  beer  yeast,  hence  the  dough  requires  more 
time  to  ripen.  Much  progress  has  been  made  in 
the  compressed  yeast  fabrication  and  diverse 
methods  are  employed  in  its  manufaann. 
Many  operations  must  be  carefully  and  acn- 
rately  observed  in  order  to  obtain  a  sabl>ie 
product.  In  the  main  these  operations  are:  (!> 
Preparation  of  a  fluid  in  which  the  yeast  can 
properly  de\'elop,  either  under  simultaneous  for- 

mation of  alcohol  or  without  the  formatioa  of 
much  alcohol;  (2)  preparation  of  a  mass,  in 
which  there  is  a  corresponding  amuunt  of  vig- 

orous seed-yeast,  which  is  added  to  tbe  abort- 
mentioned  fluid  (preparation  of  the  moibrr- 
yeast);  (3)  bringing  together  of  the  nutricc: 
medium  with  the  stock  yeast  or  "setting*;  (4i 
reproduction  of  the  yeast  with  or  without  sianl- 
taneous  fermentation;  (5)  separation  of  tk 
newly  formed  yeast  from  the  fluid  by  slrimmiwf. 

etc.;  (6)  washing  the  yeastf  or  remo\*ing  the Itft traces  of  the  nutrient  medium;  (7)  pressing ot 
the  washed  and  separated  jreast  mass ;  (8)  fofv- 
ing  the  compressed  yeast  into  cakes  of  soitiUc 
size ;  (9)  packing  of  the  cakes  for  the  trade  apd for  shipping. 

For  some  time  yeast,  especially  beer  yeast. 
has  been  used  in  medicine,  and  has  been  sac- 
cessfuUy  employed  partly  fresh  and  partly  dried 
in  tablet  form  in  cases  of  funinculosis,  i 

nen,  acne,  psoriasis,  ,and  other  skin  ̂ \  ̂  
dyspepsia  and  partly  in  diabetes.   See 

YEATS.  William  BnUer,  Irish  auu     :  ̂  
Dublin.  13  June  1865.     He  obtained  a  : 
ar>'  schooling  in  England  and  Irelai       !•«* 
three  years   a   student   of   art,   1  w 
literature    in    1896.     He   was   a    ■<.«Jca         Jf 

foundation   of   the   Irish  Literar>- 

the  National  Literary  Society  of'Di prime  mover  in  the  Irish  Inde| 
thus  becoming  one  of  the  chici  acruai 
of   the  Irish  Literary  Revival.     Yi 
superior  as  a  lyric  poet  in  his 
he  is  perhaps  best  known  as  a  plu,  wa  n 
a  few  years  spent  in  the  literary  cir        if  1 
don   and    Paris  he   returned   to   Ir 
1K<)6  and  devoted  himself  assidmm! 
ture,  <1  rawing  largely  on  Gaelic  my 
folklore.    In  lQ(U-04  and  again  in  •:  r 

he  lectured  in  the  Ignited  States tiected  with  this  movement.     W 
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I  <The  Works  of  Winiam  Blake>  (1893) 
»s  of  Good  and  EviP  (1903).  Among 
ous  further  publications  in  prose  and 
e  <The  Wanderings  of  Oisin>  (1889); 
herman*  (1891);  ̂ Countess  Kathleen* 
<The    Celtic   Twilight>    (1893);    <A 

Irish  Verse>  (1895)  ;  <Pocms>  (1895)  ; 
cret  Rose>  (1897);  <The  Wind  among 
ds>    (1899) ;    <The  Shadowy  Waters > 
^Cathleen  ni  Hoolihan>  (1902) ;  ̂Ideas 
i   and    EviP    (1903);    <In   the   Seven 
(1903)  ;  <Hour  Glass  and  Other  Plays> 
<The  King's  Threshold*  (1904) ;  ̂Deir- 
07)  ;  <Collected  Works>  (8  vols.,  1908) ; 
Helmet  and  Other  Poems*  (1910); 
Synge  and  the  Ireland  of  his  Time* 
<Plays  for  an  Irish  Theatre*  (1912) ; 

sibilities*  (1914);  ̂ Reveries*  (1916). 
the  autobiographical  ^Reveries*  (1916)  ; 
,  <Our  Irish  Theatre*  (New  York 
jCraus,  W.  S.,  ̂ William  B.  Yeats*  (ib. 
lloore,  George,  ̂ Hail  and  Farewell*  (3 
).  1912^14);  Rdd,  Forrest,  <W.  B. 
:ib.  1915)  ;  Weygand,  Cari,  Urish  Plays 
yrwrights*    (ib.  1913). 

►O,  yed'5.    See  Tokio. 
IZAVETPOL,   Russia.     See   Eliza- 

LOW,  one  of  the  prismatic  colors ;  the 
that  part  of  the  solar  spectrum  situated 
the  orange  and  the  green;  a  bright 

:olor,  the  type  of  which  may  be  found 
eld  buttercup,  which  is  a  pure  yellow. 
with  blue  it  yields  green;  with  red  it 
i  orange. 

LOW-BASS,  PERCH,  etc.   Sec  Bass. 

LOW  BAYOU,  Engagement  at,  and 
Retreat  from  Alexandria.  General 
rrived  at  Alexandria,  La.,  on  his  retreat 
bine  Cross  Roads,  25  April  1864.  Three 
T  General  Hunter  handed  him  an  order 
:neral  Grant  to  close  up  the  campaign 
Shreveport  without  delay  and  return 

nith's  troops  to  General  Sherman,  for 
IS  east  of  the  Mississippi.  Hunter  re- 
fith  a  letter  from  Banks  to  Grant  with 

tnation  that  Porter's  fleet  was  above  the 
ria  Rapids  in  a  critical  situation  should 
•  abandon  it.  As  to  the  further  prosecu- 
the  Shreveport  and  Texas  campaign 
not  to  be  thought  of,  and  Banks  turned 

tion  to  getting  Porter's  fleet  below  the These  falls  were  a  mile  in  length,  filled 
jged  rocks,  which  at  the  time  were 
•are.  As  the  vessels  needed  at  least 
et  of  water  to  float  them,  they  seemed 
Dmcd.  The  plans  for  their  release  were 
d  and  executed  by  Lieut.-Col.  Joseph 
f  the  Fourth  Wisconsin  Cavalry.  The 
jan  on  30  April,  nearly  the  entire  army 
ent  times  being  detailed  for  the  du^; 
3,000  lumbermen  from  Maine  and  tne 
St  ciit  down  trees;  others  were  set  to 
I  stones,  bricks,  etc.,  including  whole 
nd  sugar-mills  with  all  their  machinery 
es,  and  in  a  week  a  dam  of  timber  and 
ith  sunken  barges  in  the  centre,  had 
istructed  across  the  river,  758  feet  in 
ising  the  water  from  five  to  seven  feet 
the  rapids.  The  work  had  been  prose- 
'  and  night,  the  men  working  up  to  their 

waists  and  exposed  to  a  hot  son.  The  water 
having  risen,  three  gunboats  and  another  vessel 
ran  down  the  rapids  on  iht  afternoon  of  8  May 
and  lay  to  just  above  tlie  dam.  Early  in  the 
morning  of  the  9th  two  of  tl^e  barges  broke 
loose,  making  a  gap  in  the  dam  66  feet  wide, 
through  which  tine  water  rushed  in  a  great 
torrent  and  the  four  vessels  went  down  safely 
through  the  opening.  Six  ̂ nboats  and  two 
tugs  were  still  above  the  rapids,  waiting  for  a 
higher  rise  in  die  water.  The  damage  to  the 
dam  was  partially  repaired  and  wmg-dams 
were  constructed  on  the  upper  falls,  whidi  shed 
the  water  from  either  side  into  the  channel 
between  theifL  They  were  completed  by  the 
iith,  when  the  water  had  risen  to  six  and  a 
half  feet  Meanwhile  the  heavier  vessels 
had  been  lightened  by  stripping  from  them 
their  armor-plates  and  landing  some  of 
the  heavy  guns,  ammunition,  diain  cables, 
anchors  and  provisions,  and  on  the  12th  all  the 
vessels  had  run  down  the  falls  and  throus^ 
the  dam  into  deeper  water.  Meanwhile  the 
Confederates  had  gotten  in  Banks'  front,  south 
of  Alexandria,  and  taken  position  on  the  river 
25  miles  below  the  town,  where  1  May  they 
captured  and  sunk  a  transport,  and  on  the  morn- 

ing of  the  3d  captured  a  transport,  on  her  way 
up  the  river  with  425  men  of  the  120th  Ohio 
on  board.  Some  of  the  men  were  killed  and 
woundedp  all  the  officers  and  270  men  were 
captured.  On  the  evening  of  the  4th  another 
transport  carrying  400  men  of  the  56th  Ohio, 
while  goitig  oown  the  river,  convoyed  by  the 
gunboats  oignal  and  Covington,  was  attacked 
by  artillery  and  musketry,  and  the  gunboats 
went  to  her  assistance.  About  125  men  on  the 
transport  were  killed  and  wounded;  she  was 
soon  disabled;  the  Covington,  after  losing  mofe 
than  half  her  men,  was  abandoned  and  tmrned; 
the  Signal  also  was  disabled  and,  with  the  trans- 

port, surrendered.  No  further  attempt  was  made 

to  run  the  blockade,  and  for  two  wedcs  Banks' communication  with  the  Mississippi  was  closed. 
The  fleet  having  ̂ ssed  'below  the  falls  and  the 
river  rising  insunng  a  safe  passage  of  all  the 
bars  below,  the  gunboats  and  transports  started 
on  the  mominff  of  the  13th  of  Mav,  and  in  the 
afternoon  Banks  marched  out  of  Alexandria  for 
Simsport  From  the  start  his  front,  flanks  and 
rear  were  harassed  by  cavalry  and  artillery,  and 
on  the  16th  lie  had  a  severe  engagement  near 
Mansura,  in  which  the  Confederates  were  driven 
from  position  they  had  taken  across  the  road  to 
Sirasport|  which  place  his  advance  reached  on 
the  evemng  of  the  17th.  Here  it  was  found 
that  the  pontoon-bridge  was  too  short  to  span 
the  Atchafalaya  and  Colonel  Bailey  again  im- 

provised a  crossing.  The  transports  were 
ranged  side  by  side  across  the  river,  with  the 
planking  of  the  pontoons  laid  across  dieir  bows, 
making  a  level  road  of  about  700  yards,  over 
which  the  main  bod|y  of  the  armv  with  its  trains 
and  artillery  began  passing  on  the  19th.  While 
this  bridge  was  under  construction  A.  T. 
Smith's  command  was  drawn  up  in  line  at  Yc3- 
low  Bayou,  covering  the  rear  of  tiie  army  and 

the  crossing  of  the  Atdiafalaya.  Here  Smith's troops  were  attacked  on  the  afternoon  of  the 

18th  by  General  Wharton's  cavalry  and  General 
PoHgnac's  infantry.  Smith's  skirmishers  were 
driven  in,  and  at  first  tiie  Qm  federates  gained 
some  advantage;  but  General  Mower,  who  was 
in  immediate  command  of  the  Union  line,  made 
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a  counter-charge  with  twi>  hriRades  of  infantrv 
and  one  of  cavalry  and  the  Confederate  attack 
was  repulsed,  in  endeavoring  to  follow  up  his 
success  Mower  was  checked  by  a  heavy  artillery 
fire,  and  withdrew  to  a  thicket,  where  he  formed 
a  new  line  and  brought  up  artillery.  The  Con- 

federates .renewed  the  attack  and  were  repulsed 
with  some  loss.  The  thicket  now  took  fire  and 
made  an  impassable  barrier  between  the  two 
sides,  and  Mower  withdrew,  leaving  his  dead 
and  wounded  on  the  field.  The  Union  loss  was 
38  killed,  226  wounded,  and  three  missing;  the 
Confederate  loss,  452  killed,  wounded  ancTmiss- 
ing,  of  whom  180  were  taken  prisoners.  The 
army  had  all  crossed  the  Atchafalaiya  on  the  20th. 
Banks  yielded  the  command  to  General  Canby, 
who  had  been  ordered  to  relieve  him;  the  navy 
and  transports  passed  into  the  Mississippi;  and 
the  Red  River  campaign,  one  of  the  most  htmiil- 
iating  of  the  war,  had  ended.  On  the  return 
march  from  Alexandria  the  Union  loss  was 
about  165  killed,  650  wounded,  and  450  captured 
or  missing.  General  Taylor  says  the  Confed- 

erate loss  in  the  entire  campaign,  from  Sabine 
Cross  Roads  to  Yellow  Bayou,  was  3.976.  Con- 

sult ^Official  Records.>  Vol.  XXXIV;  Taylor, 
*  Destruction  and  Reconstruction';  Mahan, 
A.  T.,  <The  Gulf  and  Inland  Waters*;  The 
Century  Company's  <  Battles  and  Leaders  of  the 
Civil  War.>  Vol.  IV. 

YELLOW  BOOK  OP  FRANCS,  a  gov- 
ernment publication  issued  regularly  smce 

1861,  desi|^ed  to  furnish  historians  and  others 
with  official  information.  It  is  similar  to  the 
British  Blue  Book  and  the  German  White 
Book.  Several  publications  of  this  type  were 
issued  by  the  belligerents  during  the  Great 
War  of  1914-18;  manv  of  these  were  merely 
propaganda  designed  to  influence  public 
opinion  in  neutral  states. 

YELLOW  COPPERAS;  a  name  sometimes 
used  for  the  mineral  copiatite.  Crystalhza- 
tion,  niDnoclinic,  usually  in  translucent  pearly 
yellow  plates;  hardness,  2.5;  composition, 
a  basic  sulphate  of  iron;  specific  gravity,  2.1. 
Found  near  Copiapo  as  an  incrustation  on 
coquimbttc;  also  in  other  places  in  South  and 
North  America. 

YELLOW-EYED  GRASS*  the  common 
name  of  the  genus  Xyris,  composed  of  rush- 

like plants,  with  bright  yellow  flowers  pro- 
duced from  the  summit  of  a  naked  scape, 

conspicuous  in  sandy  bo^s  in  July  and  August. 
They  are  mostly  of  tropical  distribution  about 
the  world.  Thtf  common  yellow-eyed  grass 
(.V.  ficxuosa)  has  a  bulbous  root;  cquitant, 
Unear,  twisted  leaves;  an  erect,  two-edged, 
twisted  itcapc;  roundish,  acute  heads,  support- 

ing a  numlier  of  small  yellow  flowers  pro- 
jecting from  between  the  scales,  with  perianth 

and  other  parts  of  the  flowers  in  threes.  An- 
other species  with  pretty,  large  petals  {X. 

caroliniana),  occurs  near  the  sea  from  Rhode 
Islaiul  southward.  X.  fimbriaia,  a  plant  two 
feet  high,  the  divisions  of  its  calyx  conspicu- 

ously fringed  on  the  wing-margined  keel,  and 
plumose  at  the  summit,  is  found  in  the  pine 
f'arrens  of  New  Jersey  and  southward.  The 

foliagf  and  roots  of  A',  indica,  of  .V.  amcri" catui.  uimI  of  X.  roi/wata.  are  u^ed  for  a 

rt-nifdy  t'(»r  l(pro>y  and  the  itch,  in  India, (iuiaiia   and    Hra/il. 

YELLOW  FEVER  is  an  acute  mfectsom 
disease  which  is  transmitted  from  the  sick  to 
susceptible  individuals  through  the  agcnor  of 
mosquitoes.  The  yellow  fever  mosquilo  iSu^ 
omyta  fasciaia)  is  found  in  troptoJ  and  icni* 
ti epical  regions,  and  especially  in  lowlands  near 
the  sea  or  in  river  valleys.  This  mosqniio 
serves  as  ̂ an  intermediate  boat*  for  the  «-eUow. 
fever  parasite,  which  is  present  in  the  blood  of 
those  sick  with  the  disease  during  the  first  three 
days  of  the  attack.  After  fillmg  itself  wiifa 
blood  from  a  yellow-fever  patient  a  period  of 
12  da^'s  is  required  for  the  development  of  the 
parasite  in  the  body  of  the  mosquito  before  it 
can  transmit  the  disease,  by  its  sting,  to  an- 

other individual. 
These  facts  have  been  established  by  ifae 

experiments  of  a  board  appointed  upon  ifae 
recommendation  of  the  writer,  in  1900.  for  the 
study  of  yellow  fever  in  the  island  of  Cobs. 
The  late  Maj.  Walter  Reed,  surgeon  United 
States  of  America,  was  president  of  this  board, 
and  the  success  attained  is  lar^ly  due  to 
his  carefully  made  plans  and  their  intellifCM 
and  conscientious  execution  by  himself  and  fau 
associates. 

In  a  ̂ preliminary  note*  read  at  the  meeting 
of  the  American  Public  Health  Associatioo. 
22  Oct.  1900,  the  board  gave  a  rtrpori  of  three 
cases  of  yellow  fever  which  they  bchevcd  to  be 
the  direct  result  of  ̂ 'mosquito  inoculations.* 
Two  of  these  were  members  of  the  board, 
namely.  Dr.  Jesse  W.  Lazear  and  Dr.  James 
Carroll,  who  voluntarily  submitted  thcnudw 
to  the  experiment.  Dr.  Carroll  suffered  a  wt- 
vere  attack  of  the  disease  and  recovered,  ta 
Dr.  Lazear  fell  a  victim  to  the  disease  and  to 
his  enthusiasm  in  the  cause  of  science  and  ka- 
manity.  Fortunately  no  other  deaths  occnrrcd 
during  the  subsequent  experiments  which  llajor 
Reed  found  it  necessary  to  make  in  order  id 
establish  the  fact  that  yellow  fever  is.  bqrood 
question,  transmitted  l>y  mosquitoes  of  the  gcnm 
^tegomyia,  and  in  no  other  way.  In  a  report 
made  in  May  1901,  Major  Reed  says:  *We 
have  thus  far  succeeded  in  convcjring  jreBov 
fever  to  12  individuals  by  means  of  the  bites  of 
contaminated  mosquitoes.*  These  experimcnb 
were  made  upon  individuals  who  voliwteered  id 
submit  themselves  to  the  mosquito  inocuIatioH 
with  a  full  knowledge  of  the  possibility  of  scii- 
ous  and  even  fatal  results.  Some  of  the  vol* 
unteers  were  United  States  soldiers,  and 
were  Spanish  immigrants  who  had 
arrived  in  Cul>a.  Further  experiments 
that  lilood  drawn  from'a  yellow-fever during  the  first  three  days  of  the  disease  and 
injected  by  means  of  a  hypodermic  syringe  be- 

neath the  skin  of  a  susceptible  individual  gives 
rise  to  a  characteristic  attack  of  yellow  fever 
in  the  inoculated  individual  But  all  attcmpli 
to  demonstrate  the  spedBc  infectious  afcil 
(>dlow- fever  parasite)  in  the  Uood  or  in  the 
bodies  of  infected  mosqtiitoes  have  been  1■H■^ 
cessful.  This  is  probably  due  to  the  fad  thtf 
the  yellow- fever  parasite  is  so  small  as  lo  kl 
practically  ultra-microscopic  This  infcieoa  ii 
supported  by  experiments  made  in  Coba  If 
Assistant  Surgeon  James  Carroll,  Uwted  SoM 
of  .'Xmcrica.  a  mrml)er  of  the  board  beictofoR 
referred  to.  Dr.  Carroll  fotmd  that  when  Uood 
taken  from  the  circulation  of  a  ycllow-fcvcr 
patient  was  passed  through  a  Berkcfeldl  flw 
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U  quantity  of  the  filtrate  injected  tinder 
in  of  a  susceptible  person  gave  rise  to  a 
.  attack  of  the  disease. 
t  experimental  results  obtained  by  Major 
and  his  associates  have  been  fully  con- 
by  several  independent  investigators, 

ing  a  board  of  experts  from  the  Pasteur 
ite  of  Paris,  who  were  sent  .o  Brazil  to 
researches  with  reference  to  the  etiology 
I  disease. 
ving    ascertained    that    yellow    fever    is 
litted  from  man  to  man  by  an  intermediate 
-mosquitoes    of    the    genus    Stegomyia, 
Reed   and   his   associates   conducted   a 

of  well-planned  experiments  for  the  pur- 
>f  ascertaining  whether  the  disease  may 
t  propagated,  as  has  been  commonly  sup- 
by  clothing,  bedding  and  other  articles 
have  been  in  use  by  those  sick  with  the 

*.    The  results  of  these  experiments  were 
y  negative.    That  is,  all  efforts  to  com- 
ite  the  disease  to  susceptible  individuals 

I  the  medium  of  such  articles  were  with- 
-alt. 
view  of  what  has  thus  far  been  said  it  is 
t  that  the  preventive  measures  which  were 
rly  relied  upon  to  arrest  the  epidemic  ex- 
1  of  this  infectious  disease  were  either 
avail  or  of  comparatively  little  value, 

on  of  the  sick  from  contact  with  non- 
le  individuals  is  not  necessary,  but  pro- 
i  of  the  sick,  by  mosquito-bars,  from  the 
>f  mosquitoes  is  all -important.  Disinfec- 
)f  clothing  and  bedding  is  of  no  avail, 
e  destruction  of  infected  mosquitoes,  by 
ir  fumigation  or  otherwise,  is  an  essential 
re  of  prophylaxis.  Street  cleaning  and 
ipal  sanitation  generally  have  no  material 
in  preventing  the  extension  of  this  dis- 
except  in  so  far  as  thev  result  in  destroy- 
i  larv£  and  breeding  pkices  of  mosquitoes, 
ing  the  knowledge  gained  *by  Major  Reed 
is  associates  in  a  practical  way,  as  above 
ted,  the  medical  officers  of  the  United 
army  stationed  in  Cuba  have  been  able  to 

stely  eradicate  yellow  fever  from  the  city 
ivana,  which  had  been  the  principal  en- 
focus  of  the  disease  for  many  years;  and 
rians  feel  confident  that  by  the  application 
same  methods  the  epidemic  extension  of 

isease  within  the  limits  of  the'  United 
,  or  elsewhere^  may  be  entirely  prevented, 
has  yellow  fever,  which  formerly  ranked 
cholera  and  bubonic  plague, —  although 
f  a  more  restricted-  area  of  prevalence, — 
;  of  the  most  fatal  scourges  of  the  human 
)een  robbed  of  its  power  for  mischief  by 
linstaking  researches  of  scientific  investi- 
.  The  limits  of  the  present  article  only 
:  a  brief  reference  to  the  history  of  the 
5  under  consideration.  It  has  a  compar- 
'  restricted  geographic  range,  but  there  is 
reason  to  believe  that  this  might  be 

f  extended  if  cases  of  the  disease  should 
roduced  to  all  of  the  regions  where  the 
lediatc  host  (Stegotnyia  fasciata)  of  the 
iv-fever  germ^^  is  found.  That  the  dis- 
las  not  been  introduced  into  regions  re- 
from  its  principal  endemic  foci  is  prob- 
uc  to  the  comparatively  brief  duration  of 
tack,  to  the  fact  that  the  infectious  agent 
y  present  in  the  blood  during  a  brief 
(three  days)   and  to  the  circumstance 
VOIm2«-40 

that  it  cannot  be  transmitted  in  any  other  way 
than  by  inoculation  —  either  directly,  as  in  the 
experiments  of  Reed  and  his  associates,  or 
through  the  medium  of  an  infected  mosquito. 
Epidemics  have  occurred  in  the  United  States 
at  all  of  our  principal  seaports  on  the  Gulf  of 
Mexico  and  on  the  Atlantic  Coast  as  far  north 
as  Boston.  It  has  also  invaded  manpr  of  the 
Southern  States,  prevailing  as  a  widespread 
epidemic  in  the  interior,  and  has  extended  up 
the  valley  of  the  Mississippi  as  far  as  Saint 
Louis.  It  has  been  epidenuc  at  all  the  principal 
seaport  cities  of  the  West  Indies,  of  Mexico, 
of  •Central  America  and  of  South  American 
countries  bordering  upon  the  Gulf  of  Mexico; 
also  upon  the  Pacific  Coast  of  Mexico  and 
South  America  and  in  the  Atlantic*Coast  cities 
of  Brazil  and  also  of  Argentina.  The  cities 
of  Havana,  Vera  Cruz  and  Rio  de  Janeiro  were 
long  regarded  as  its  principal  endemic  foci 
The  climate  of  these  cities  is  favorable  to  the 
survival  of  the  Stegomyia  throughout  the  year. 
Consequently,  when  once  introduced,  the  dis- 

ease continued  to  be  propagated  throtigh  a 
series  of  cases,  occurring  successively  without 
regard  to  seasons.  Thus  it  was  ascertain^  by 
the  Yellow  Fever  Commission,  of  which  the 
writer  was  a  member  (1879),  that  during  the  10 
years  from  1870-79  there  was  not  a  single  month 
without  some  recorded  deaths  from  yellow 
fever^  and  this  continued  to  be  the  case  until 
the  disease  was  eradicated  in  1901  fay  the  well- 
directed  efforts  of  Colonel  Gorgas,  of  the  medi- 

cal department.  United  States  Army.  In 
his  report  as  sanitary  officer  of  the  city  of  Ha- 

vana tor  the  month  of  November  1901,  he  says : 
^Last  year  (1900)  we  had,  during  this  mondi, 
214  cases  and  54  deaths.  This  year  the  last  case 
of  yellow  fever  occurred  on  28  September ;  that 
is,  we  have  gone  over  two  months  without  a 
single  case  or  death  belonging  to  Havana.* 
.  .  .  *This  result  I  consider  due  to  the  sys- 

tem, mtroduced  last  February,  of  killing  infected 
moscmitoes  in  the  neighborhood  of  ea^  point 
of  infection  as  it  developed.*  The  introduction 
of  yellow  fever  into  the  previously  healthful  dty 
of  Havana  is  recorded  by  the  historian  Pezuela, 
as  follows:  'Although  Havana  is  situated  on 
the  northern  boundary  of  the  torrid  zone,  it  was 
very  justly  considered  one  of  the  most  hodthy 
localities  on  the  island  before  its  invasion,  in  a 
permanent  manner,  by  the  vomito  negro,  im- 

ported from  Vera  Cruz  in  the  summer  of  1761. 
In  May  there  came  from  Vera  Cruz,  with  mate- 

rials and  some  prisoners  destined  for  the  works 
on  the  exterior  fortifications  of  Havana,  the 
men-of-war  Rei9M  and  America,  which  com- 

municated to  the  neighborhood  the  epidenuc 
known  by  the  name  in  vomito  negro.  At  the 
end  of  the  following  June  there  were  stationed 
in  this  fort  nine  men-of-war,  despatched  from 
Cadiz,  and  sent  to  the  chief  of  squadron,  Don 
Entienne  de  Hevia;  they  brought  a  reinforce- 

ment of  2,000  men.  More  than  3,000  persons 
succumbed  to  the  epidemic  on  this,  the  first  ap- 

pearance of  the  vomiio,^ 
History  also  records  the  first  introduction 

of  the  disease  to  the  city  of  Rio  de  Janeiro. 
The  highest  medica>  authorities  in  Brazil  agree 
that  yellow  fever  was  not  endemic  in  the  prin- 

cipal seaports  of  the  empire  prior  to  the  year 
1849^  when  it  was  introduced  to  the  dty  of 

Bahia  fay  the   Nordi   American  brig    "      " 
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which  sailed  from  New  Orleans,  where  yellow 
t(vi*r  was  prevailing;,  am!  touched  ai  Havana. 
Two  of  the  crew  of  this  briK  died  of  yellow 
fever  during  her  voyage  from  the  latter  port 
to  Bahta.  Soon  after  her  arrival  the  disease 
made  its  appearance  among  those  who  had  com- 

municated with  the  ship.  The  first  case  oc- 
curred a  few  days  after  the  arrival  of  this 

hrig  (3  November).  From  Bahia  the  disease 
was  carried  lo  Rio  de  Janeiro,  where  during  the 
epidemic  season  of  1850  it  caused  a  mortality 
of  4.160. 

In  regions  where  the  winter  temperature  is 
so  low  as  to  kill  mosquitoes,  or  render  them  in- 

active, epidemics  of  yellow  fever  terminate 
upon  the  occurrence  of  frost,  or  of  continued 
cool  weather.  Under  such  circumstances  the 

disease  is  not  apt  to  recur  during  the  succeed- 
ing warm  season,  except  as  a  result  of  a  fresh 

importatfon  of  a  yellow- fever  case,  from  which 
mosquitoes  of  the  new  brood  may  become  in- 

fected. Thus  in  the  United  States,  even  as  far 
south  as  the  city  of  New  Orleans,  a  recurrence 
of  the  disease  after  its  epidemic  prevalence  .is 
probably  rarely,  if  ever,  due  to  the  survival 
of  infected  mosquitoes  from  the  year  before. 
It  has  been  shown,  however,  by  Major  Keed, 
and  by  others  that  infected  mosquitoes  may 
survive  in  a  warm  room  for  more  than  two 
months.  Prior  to  the  Civil  War  yellow  fever 
prevailed  almost  annually  in  New  Orleans  and 
was  generally  believed  bv  the  residents  of  that 
city  to  be  **a  disease  of  the  climate*  beyond  the 
control  of  any  preventive  measures.  Later,  un- 

der a  more  stringent  administration*  of  quaran- 
tine restrictions,  such  success  was  attained  by 

the  health  authorities  in  preventing  the  intro- 
duction of  cases  of  the  disease,  and  conse- 
quently of  epidemics,  that  a  complete  change 

occurred  in  public  sentiment  and  it  is  now  gen- 
erally recognized  that  the  introduction  of  one 

or  more  cases  from  some  foreign  seaport  — 
usually  Havana  or  Vera  Cruz  —  is  an  essential 
prerequisite  for  the  development  of  an  epidemic 
in  the  city  of  New  Orleans.  The  years  of 
greatest  mortalitv  in  this  city  were:  1847, 
2,259;  1853,  7,970;  1854,  2,423;  1855,  2,670; 
1858.  3,889 ;  1867.  3,093 :  1878,  4.600. 

In  1793  the  city  of  PhilaJelphia,  then  a  town 
of  about  40,0(X)  inhabitants,  suffered  a  devas- 

tating epidemic,  the  mortality  being  alK>ut  4,000, 
or  10  per  cent  of  the  population.  This  city 
was  again  visited  by  the  scourge  in  1797,  but 
the  disease  was  less  extended  and  less  fatal  — 
total  mortality.  1.300.  Philadelphia  again  suf- 

fered in  1798,  the  mortality  being  3,645.  The 
disease  also  prevailed  during  this  year  in  more 
Northern  seaport  cities,  although  the  mortality 
was  ci»mparatively  small  except  in  New  York, 
where  the  deaths  numbered  2.080 — Boston  200. 
I^ortsmouth  UK).  New  London  81.  The  disease 
again  prevailed  in  Boston.  Philadelphia.  Balti- 
nn»rr.  Wilmington  and  Oiarlcston.  in  the  year 
1S()2.  Nfinor  epidemics  continued  to  occur 
almost  annually  in  one  or  more  of  our  South- 

ern seaport  cities  until  the  year  1853.  when  a 
fatal  and  widespread  epidemic  occurred,  in- 

voking considerable  areas  in  the  States  of 
Flori<la.  Ala)  am  a,  Louisiana.  Mississippi.  Ar- 

kansas and  Texa**,  Thf  epi<iemic  of  lSf)7  was 
also  notable  in  the  annaU  of  this  di>e:ise,  al- 

though thr  area  of  prevalence  was  not  so 

great  as  in  the  epidemii'  <•!    IS? 3.     The  dir>ease 

prevailed  extensively  in  the  State  of  Texas. 
causing  a  mortality  of  l.LSO  in  the  city  of  (jal- 
vcston  alone.  In  Louisiana  the  city  of  Ncv 
Orleans  suffered  the  heaviest  loss  (3,093).  The 
next  great  epidemic  within  the  limits  of  the 
United  States  occurred  in  1873.  The  State>  of 
Florida,  Alal>ama,  Mississippi,  I^uisiana  and 
Texas  were  invaded.^  The  mortality  in  the  city 
of  New  Orleans  (225)  was  comparatively  snulL 
but  Shreveport  lost  759  of  its  inhabitants,  and 
the  disease  extended  its  ravages  to  Memphii. 
Tenn.,  where  there  was  a  mortality  of  about 

2.000. 
The  last  great  epidemic  of  yellow  fever  in 

the  United  States  occurred  in  1878.  when  IJ2 
towns  were  invadect  in  the  States  of  Louisiana, 
Tennessee,  Alal>ama,  Mississippi  and  Kentucky. 
The   total   reported  mortahty   was   15.934,  and 
the  number  of  cases  more  than  74,(XX).    Yellov 
fever  has  never  invaded  the  populous  countries 
of  Asia,  which  have  their  own  endemic  pesti- 

lential maladies.    It  -has  l>€en  introduced  iron 
the  West  Indies  to  Spain  and  to  Portugal,  bat 
is  unknown  as  an  epidemic  in  other  countries 

of   Europe.     In  Africa  it  appears  to  be  ende- mic on  the  west  coast  and  some  authors  l«Uc\c 
that  this  was  the  original  home  of  the  disease 
Others  contend  that  it  was  originally  a  disease 
of  the  West  Indies  and  that  its  occurrence  on 

the  African  Coast  resulted  from  the  imporu- 
tion  of  cases   from   tliose  islands.    The  earlj 
historians.    Herrera,    Oviedo,     Rochefort    and 
others,  make  reference  to  epidemics  among  the 
natives  which  occurred  prior  to  the  discovery 
of  the  Antilles,  and  to  fatal  pestilential  diseases 
among  the  first  settlers  of  the»e   islands;  but 
their  accounts  are  not  sufficiently  exact  to  en- 

able us  to  affirm  that  the  disease  referred  to  by 
them    was   yellow    fever.    The   west   coast  of 
Africa  was  discovered  and  colonized  to  sane 
extent  l)efore  the  discovery  of  America,  hot  the 
first  authentic  accounts   of  the  prevalence  of 
yellow   fever  on  tliis  coast  date  back  only  to 
the  year  1778.  over  two  centuries  after  the  first 
settlements  had  been  established.    On  the  other 
hand,  this  very  epidemic  of  1778  at  Saint  Loois 
(Senegal)    was    traced    to    importation    froa 
Sierra  Leone,  a  portion  of  the  African  Coast. 
which,  accoraing  to  Hirsch,  ̂ appears  to  be  the 
headquarters  of  the  disease,  and  die  starting- 
point  of  its  epidemic  inroad  into  the  territories 
lying  to  the  north  and  :kOuih,  as  well  as  intc 

the   West   African  islands.* 
Rochefort,  whose  'Histoire  naturelle  et  BO- 

ralc  des  isles  Antilles  dc  rAmeriquc*  was  nib- 
lished  in  Holland  in  1558,  says  of  the  \Vest 
Indic>:  ̂ 'The  air  of  all  those  islands  is  W} 
temperate  and  healthy  when  one  is  accnstoned 
(o  it.  The  pesle  was  formerly  unknown  thcfe 
as  well  as  in  China  and  other  places  in  ik 
Orient ;  but  >ome  years  since  the  islands  wen 
atllictod  with  malignant  fevers,  which  the  ph)^ 
sicians  considered  contagious.  The  bad  air  «v 
brought  there  by  some  ships  which  came  fi 
the  coast  of  Africa,  but  at  present  we  i 

nothing  more  of   these  malauies.* 
It   seems   ver>'   prolable   that   a  pestilc 

malady  which   prevailed   for   a   time  in        ■ 
nsually  heahhful  islands  and  then  disapi 
was  in  fact  yellow  fever,  and  that  it  was  • 
dnce<l  by  ships  from  the  west  coast  of  i     »• 
is  no!  at  all  incredilile.     Indeed,  it  afaaosi 
necessary  to  look  for  an  original 
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2  disease  outside  of  the  West  Indies,  for 
ason  that,  in  the  comparatively  few  places 
I  it  is  now  endemic,  there  is  historical 
ice  to  show  that  there  was  a  first  im- 
ion  and  a  previous  period  of  exemption; 
on  the  other  hand,  the  conditions  upon 

;  endemicity  at  the  present  day  seem 
y  to  depend,  were  formerly  unknown  — 
ions  arising  from  the  aggregation  of  pop- 
ti  at  seaport  cities,  as  at  Havana,  Vera 
and  Rio  de  Janeiro. 
1879  the  writer  went  to  Havana,  as  a 

er  of  a  commission  appointed  by  the  Na- 
Board  of  Health,  for  the  investigation  of 
ons    relating   to    the    etiology    of    yellow 
One  of  the  main  objects  in  the  appoint- 

of  this  commission  was  the  discovery, 
sible,  of  the  specific  cause  of  the  disease, 
rommission  was  fully  equipped  with  the 
nicroscopical  apparatus,  and  with  whal- 
ilse  seemed  necessary  to  promote  the  ac- 
ishment   of    the  object   in   view. 
a  result  of  investigations  made  at  that 

ind  subsequently  at  Rio  de  Janeiro  in  1887 
n  Havana  in  1888  and  1889,  the  writer 
ilated  the  following  conclusions  in  a  final 

• 

he  specific  cause  of  yellow  fever  has  not 
?en   demonstrated. 

is  demonstrated  that  micro-organisms 
c  of  development  in  the  culture-media 
y   employed   by  bacteriologists,   are   only 
in  the  blood  and  tissues  of  yellow  fever 

irs  in  exceptional  cases,  when  culture  are 

very  soon  after  death.*^ 
bsequent    researches    by   other   investiga- 
ave  not  invalidated  these  conclusions.  For 
the  researches  of  Reed  and  his  asso- 
have  demonstrated  the  fact  that  the  speci- 
ectious  agent  (^^germ^)  of  the  disease  is 
t  in  the  blood,  they  have  failed,  as  here- 
stated,  to  isolate  or  to  recognize  this 

c  infectious  agent,  and  no  one  else,  up  to 
resent  time,  has  been  more  fortunate, 
rous  claims  have,  however,  been  made  to 
SCO  very  of  the  yellow  fever  germ. 
claim  to  the  discover^'  of  the  yellow 
germ  was  made  by  Sanarelli,  an  Italian 
iologist,  who  visited  Brazil  for  the  pur- 
of  making  investigation  with  refcr- 
o  the  etiology  of  this  disease.  Sanarelli 
id  from  the  blood  of  a  certain  proportion 
cases  which  came  under  his  observation 
mortem)   a  bacillus  which  he  believed  to 
cause  of  the  disease.  His  standing  as  a 
ologisi  and  his  pubHshed  papers  relating 
tails  of  his  experiments  led  to  a  general 
mce  of  his  claims  by  members  of  the 
il  profession  in  Brazil  and  to  some  ex- 
i  other  countries.     But  the  researches  of 
Reed  and  his  associates  have  shown  that 
icitlus  icter aides  of  Sanarelli  is  a  com- 
nd  widely  distributed  species  which  has 
g  to  do  with  the  etiology  of  yellow  fever, 
h  it  may  occasionally  be  obtained  in  cul- 
:rom  yellow  fever  cadavers.  It  was  not 
t  in  any  instance  in  the  blood  obtained 
>atients  in  the  early  stage  of  the  disease, 
his  blood  was  proved  by  experimental  in- 
ons  to  be  capable  of  reproducing  the 
in  noii-immiinc  individuals,  nor  could 

obtained    from    the    bodies    of    infected 

mosqtiitoes  which  has  been  proved  to  be  cap- 
able of  communicating  the  disease. 

Yellow  fever  is  a  disease  in  which  immti- 
nity  results  from  suffering  one  attack,  and  this 
immunity  usually  lasts  for  many  years,  or  for 
life.  Second  attacks  may,  however,  occur,  al- 

though this  is  rare. 
The  mortality  from  the  disease  differs 

greatly  in  different  epidemics  and  among  differ- 
ent classes  and  races.  It  has  been  asserted  that 

the  negro  race  has  a  congenital  immunity  from 
yellow  fever,  but  this  is  a  mistake.  The  sus- 

ceptibility of  the  negro  is,  however,  much  less 
than  that  of  the  white  race,  and  among  those 
attacked  the  mortality,  as  a  rule,  is  small. 
This  is  shown  by  the  statistics  relating  to  white 
and  black  troops  in  the  British  service  at  West 
India  stations.  *While  in  Jamaica  the  annual 
loss  among  the  former  amounts  to  102  per 
1,000  of  the  mean  strength,  the  deaths  among 
the  blacks  did  not  exceed  8  per  1,000.  In  the 
Bahamas  the  mortality  of  the  whites  was  59 
in  1,000,  that  of  the  blacks  5.6  in  1,000»  (La Roche). 

In  the  report  of  the  board  of  experts  ap- 
pointed by  Congress  to  investigate  the  epidemic 

of  1878p  we  find  the  following  remarks:  ^Ber- 
wick Qty,  40  cases  among  colored,  no  deaths.® 

^Morgan  City,  21  deaths  among  colored  per- 
sons.** ^Brownsville  (Tenn.),  of  162  colored 

cases,  21  died."  «Chattanooga,  of  685  cases,  256 
whites,  429  colored;  of  164  deaths,  118  whites, 
46  colored.*  ̂ Decatur  (Ala.),  of  64  white  cases, 
28  died;  of  168  colored,  21  died.» 

Barton  gives  the  following  figures,  show- 
ing the  mortality  per  1,000  among  different 

races,  and  those  of  the  same  race  from  different 
latitudes,  in  the  city  of  New  Orleans  in  the 
great  epidemic  of  1853. Per  1,000 

Native  Creoles    3. 58 
Strangers  from  West  Indies,   Mexico,  and  South 

America    6.14 
Strangers  from  Southern  States  of  the  Union    13.22 
Strangers  from  Spain  and  Italy    22.06 
Strangers  from  Middle  States  of  the  Union    30. 69 
Strangers  from  New  York  and  New  England  States  32.83 
Strangers  from  Western  States  of  the  Union    44.  23 
Strangers  from  Prance    48. 13 
Strangers  from  British  America    50. 24 
Strangers  from  Great  Britain.    52 .  19 
Strangers  from  Germany    132 .  01 
Strangers  from  Scandinavia    163. 26 
Strangers  from  Austria  and  Switzerland    220.08 
Strangers  from  Netherlands    328. 94 

There  is  probably  no  difference  in  the  sus- 
ceptibiHty  of  the  sexes,  but  males  are  attacked 
in  greater  proportion  than  females,  because 
they  more  frequently,  and  often  recklessly, 
visit  infected  localities.  The  mortality  is,  as  a 
rule,  considerably  greater  among  males.  Ligon, 
in  giving  an  account  of  the  pestilence  at  Barba- 

dos in  1647,  of  which  he  was  an  eye-witness, 
says:  <<The  cause  was  unknown;  one  could  not 
say  if  the  ships  of  commerce  had  imported  the 
scourge,  or  if  it  came  from  bad  food,  marshy 
water,  the  intemperance  of  the  colonists,  and, 
above  all,  the  great  quantity  of  eau-de-vie  which 
they  drank.  ...  It  was  the  most  debauched 
who  perished  first,  and  not  one  woman  died  for 
ten  men.^*  No  doubt  Ligon  was  right  in 
ascribing  the  difference  in  the  mortality  of  the 
sexes  largely  to  the  difference  in  their  habits, 
with  reference  to  the  use  of  eau-de-vie.  Those 
who  habitually  use  spirituous  liquors  are  less 
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likely  to  recover  from  an  attack  than  the 
temperate,  and  a  recent  debauch  is  a  recog- 

nized predisposing  cause. 
The  mortality  amouK  children  is  consider- 

ably less  than  amonfr  adults.  This  applies  es- 
pecially to  children  from  5  to  15  years  of  age. 

The  mortality  among  children  under  five  is 
somewhat  greater. 

The  idea  which  formerly  prevailed  in  New 
Orleans  and  Havana  that  native-born  citizens  — 
**creoIes* —  have  an  inherited  immunity  from 
the  disease  is  not  well  founded.  Whatever  im- 

munity they  may  enjoy  is  no  doubt,  to  a  great 
extent  at  least,  due  to  an  attack  of  the  disease 
frequently  occurring  during  childhood  and  usu- 

ally unrecognized. 
Hinemann  writes  with  reference  to  Vera 

Cruz:  ̂ Until  lately  the  physicians  and  people 
of  Vera  Cruz  supported  with  fanaticism  the 
dogma  that  natives  were  absolutely  exempi 
from  yellow  fever.  But  the  fearful  epidemics 
of  recent  years  (1875,  1877,  1878)  have  worked 
a  change;  for  so  many  native  children  and 
adults  suffered,  that  the  truth  could  no  longer 
be  denied  that  these  do  not  enjoy  an  absolute 

immunity.*^ In  Cuba  the  dogma  that  Creoles  are  exempt 
from  yellow  fever  did  not  withstand  the  search- 

ing investigation  made  by  the  Havana  Yellow 
Fever  Commission  of   lo79. 

Nevertheless  the  mortality  from  this  disease 
among  the  Creole  population  of  cities  where  it 
has  established  itself  as  an  endemic  malady  is 
comparatively  small,  and  by  far  the  largest 
quota  of  its  victims  is  drawn  from  among  the 
strangers  who  visit  the  infected  places,  or  resi- 

dents who  have  recently  located  in  tliem.  Con- 
sult Camerer,  C.  B.,  ̂   Resume  of  Etiological 

Factors  Concerned  in  Yellow  Fever'  (in 
United  States  Naval  Medical  Bulletin,  Washing- 

ton, January  1915) ;  and  *  Yellow  Fever'  (Docu- 
ment No.  S22  of  tlie  Sixty-first  Congress,  3d 

Session,  ib.  1911)  ;  Manson,  Sir  P.,  ̂ Tropical 
Diseases'  (1907);  Allbutt  and  Riolkston,  *  Sys- 

tem of  Medicine';  Boyce,  Sir  R.,  ̂ Report  on 
Yellow  Fever  in  Honduras'  (1906);  *Healtli 
and  Administration  in  the  West  Indies'  (1910) ; 
^Bulletins  of  the  United  States  Fever  Insti- 

tute' ;  Annalcs  de  I'lnstitut  Pasteur  (January 1906). 
Gbo.  M.  Sternberg, 

Sometime  Surgeon-General,  United  States  Army. 
Yellow-hammer^  originally,  in  Great 

Britain,  the  common  yellow  bunting  {Emberiza 
citrinelta),  which  is  yellow  ail)Ove,  varied  by 
dark-brown  patches,  the  under  parts  being  pure 
yellow,  and  the  wing- feathers  dusky  black, 
with  brown  or  yellow  edges.  The  flanks  are  of 
a  brownish  hue.  The  nest  is  placed  on  the 
ground,  and  is  composed  of  grasses,  moss, 
roots,  etc.,  and  lined  with  hair.  When  fat,  in 
the  autumn,  the  birds  are  much  in  request  for 
their  flesh.  They  are  regarded  with  super- 

stitions dislike  in  some  districts,  and  their  eggs 
are  broken  by  lK)ys  whenever  they  are  dis- 

covered, a  foolish  sa>4ng  l>eing  current  that  each 

egg  contains  a  drop  of  "devil's  blood.**  The birds  are  caught  and  fattened  for  the  table  in 

lialy.  In  ihc  I'niied  States  the  term  is  mis- applied to  the  golden  winged  \v(H)dpecker  or 
highhnU'.     .^et'  Fi-irKRK. 

YELLOW  JACK,  a  (|uarantine  flag  dis- 
played at  na\al  hospitals  and  from  vessels  in 

times  of  epidemics  (see  Quarantiiie).  Ako 
a  common  name  for  yellow  fever. 

YELLOW- JACKET,  any  species  of  snull 
American  wasp,  marked  with  black  and  >tlk>» 
stripes.    See  Wasp. 

YELLOW-RATTLE,  a  scrophulariaceoos 
plant  Rhianthus  crista  galli,  an  annual  herb 
with  opposite,  lanceolate,  se&sile  leaves  and 
terminal,  one-sided,  lea fv-l>r acted  spikes  of  y^ 
low  flowers.  The  corollas  are  two-lipped,  with 
an  arched  upper  lip,  and  three-lobed  lower 
one.  The  capsule  is  orbicular  and  flat,  with 
several  round-winged  seeds,  which  rattle  aboot 
the  pod  when  shaken,  and  hay?  given  rise  to 
other  descriptive  names,  such  as  rattle,  ratile- 
l)ox,  penny-rattle,  etc.  In  European  fields  it  u 
very  abundant  and  l>ecomes  a  pest,  since  it  is 
parasitic  and  attaches  itself  by  suckers  to  ihc 
roots  of  living  grasses. 

YELLOW     RIVER.      See     Hwaxc    or 
HOANG-HO. 

YELLOW-ROOT,  either  one  of  two  ra- 
nunculaceous  plants,  one  being  known  as  ihc 
shrub  yellow-root  {Xanlhorrhisa  apiifoUa). 
Its  long  roots  and  rootstoclc  leaves,  lark  and 
pith  are  bright  yellow,  and  the  root  is  ci- 
tremely  bitter  and  astringent,  and  is  used  as  a 
tonic.  This  >'ellow-root  grows  in  the  soob- 
em  United  States  and  hat  pinnate  leaves 
clustered  at  the  top  of  a  short  stem,  giviog 

the  plant  a  fern-like  aspect.  The  foliage  tnmi 
to  gorgeous  scarlet  and  orange  in  the  aatnon. 
The  five-parted  flowers  are  wine-colored  Tk 
other  yellow-root  {Hydrastis  canadensis)  is 
known  also  as  ̂ Iden-seal,  or  >'ellow  puccooo; 
its  root  is  a  tonic  drug.  The  plant  has  abund- 

ant reniform,  palmatelv-lobed,  tasal  leava. 
and  two  cauline  ones,  the  up^rmost  of  theK 
subtending  the  solitary,  greenish-wfaite  flower. 
The  puccoon  is  found  in  woods  in  die  eastcn 
United  States  and  furnished  the  Indians  with  i 
favorite  >'ellow  dye. 

YELLOW     SEA,     or     HWANO-HAL 
hwang-hf,  a  gulf  of  the  Pacific  Ocean,  extend- 

ing between  the  northeast  coast  of  China  aad 
the  western  coast  of  dosen  or  Korea,  nonb- 
ward  to  Manchuria;  length  about  620  miks; 
greatest  breadth  about  400  miles.  North  aid 
northwest  it  terminates  in  the  gulfs  of  Liao- 
tung  and  Pe-chi-li,  the  latter  of  which  reccnts 
the  waters  of  numerous  large  and  imporum 
rivers.  On  the  east  coast  are  numerous  fRUifi 
of  islets,  part  of  them  included  in  the  Korctf 
Archipelago.  The  Yellow  Sea  is  very  sh^bo, 
having  in  no  part  a  greater  depth  tinn  300  fed. 
and  is  so  named  from  the  muddy  lenKm-yd- 
low  color  of  its  waters  near  the  land,  cwNd 
by  the  large  (quantity  of  alluvium  coatimaVr 
brought  into  it  by  the  Hwang-ho  or  YeOow 
River,  and  the  Yang-tse  Kians,  wfaicli  gra^ 
ally  tends  to  decrease  its  depUL  Sand  bub 
are  numerous  off  the  Chinese  coast,  and  tkcic 
are  several  islands  of!  the  Chosen  coast 

YELLOW-WSED.    See  Dybe's  Roam. 

YELLOW-WOOD,  a  name  appficd  to  m- 
eral  timl)er  trees  and  shrubs,  inclooinB  Claim' 
tis  iutea.  This  is  an  uncommon  Icfominov 
tree,  known  in  cultivation  as  tiw  fhliiL 

American  or  Kentucky  yellow-wood,  tm  >* 
indigenous  to  the   United   States  ffoai  Ite- 
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southwards.  The  yellow-wood  attains 
eight  of  60  feet,  with  a  trunk  some  two 
I  diameter.  It  usually  divides  into  two 
:e  limbs  not  far  from  the  ground,  which 
into  slender  and  somewhat  drooping 

es,  forming  a  broad,  graceful  head.     In 
the  smooth,  silvery-gray  bark  of  its 

trunk  and  red-brown  of  its  delicate 
are  very  interesting.  The  limbs,  how- 
re  brittle  and  ibreak  easily.    The  foliage 
yellow-wood  consists  of  light-colored, 

mate  leaves,  turning  to  clear  yellow  in 
i;  and  fragrant  panicles  a  foot  or  more 
of  flowers,  pea-like  and  milk-white, 
from  the  ends  of  the  branches.  The 

are  linear  legumes.  A  "yellow  dye  was 
■rom  the  hard  golden-tinted  wood,  which 
d  for  fuel  and  occasionally  for  gun- 

The  yellow-root  (q.v.)  (Xanthor- 
;  the  Osage  orange  (Toxylon  potni- 
I,  a  favorite  hedge  plant;  fustic,  a  dye- 
ielded  by  the  wood  of  Chlorophora  tine- 
a  West  Indian  tree  with  oblong,  taper- 
1  leaves  and  an  edible  fruit ;  and  Schaef- 
rutesccns,  the  valuable  boxwood  of  the 
Indies,  are  all  known  as  yellow-woods. 
Han   yellow-woods   are    the    Acronychia 
Hovea  longipes  and  Xanthostcmon 

perma;  and  the  white  teak,  or  Queens- 
el  low- wood  {F tinder sia  oxleyana)^  also 
light  yellow-wood,  is  a  tall,  slender  tree 
lany  branches.  Another  tree  called  light 
•wood  is  the  Rhus  rhodanthema,  bearing 
•ed  flowers,  and  growing  to  80  feet  in 

It  is  native  to  Queensland,  and  yields 
cabinet-wood,  close-grained,  capable  of 
a  fine  polish,  sound  and  durable.  Natal 
wood  is  a  tree  of  about  the  same  height 
:arpus  elongota),  with  a  close-grained 
which  will  not  bear  exposure  out  of 
but  is  extensively  used  for  furniture  and 
:  house-building.  The  bastard  yellow- 
)f  the  same  region  is  F.  pruinosa,  with  a 
dural)le  wood,  also  used  in  house  build- 
till  another  species  {F.  latifolia),  an 
:en  about  80  feet  high,  having  an  aro- 
wood,  is  the  East  Indian  yellow-wood, 
ame  name  is  given  to  the  satin-wood 
oxylon  szvietenia).  The  prickly  yellow- 
s  Zanthoxylum  carihccum  (q.v.). 

LLOWBIRD,  any  of   several  familiar 
)revailingly  yellow  in  plumage.     In  the 
States  the  name  'belongs  to  two  small 

-visitors.     One   is   the   goldfinch    (q.v.), 
2  other  often  distinguished  as  Summer"* 
bird  is  a  warbler  (Dcndroica  CBStiva), 
n  in  summer  throughout  all  the  eastern 
States  and  Canada.  It  is  greenish  yel- 
ightest  on  the  breast,  where  it  is  diversi- 
salmon-colored  streaks.  The  song  is  a 

>us  trill,  often  heard  among  the  roses 
acs   of    the   garden,   where  the   bird   is 
0  fix  its  deep  nest  of  hempen  shreds  in 

-ight    fork.      The    eggs    are    pink,    with 
and   purplish   dots.     This   nest  is  one 
receptacles   most   often   chosen   by  the 

•d  for  its  surreptitious  egg;  but  the  yel- 
1  frequently  defeats  the  intruder's  ob- 
'  building  a  new  nest  on  top  of  the  first 
ir>'ing  the  strange  qz%. 

LLOWHEAD,  a  yellow-headed  black- 
See   Blackbird. 

YELLOWLEGS,  a  genus  {Totanus)  of 
birds  of  the  family  ScolopacidtB,  large  snipe- 

like species  with  cross-barred  tail-feathers, 
well-marked  gape,  long,  slender  non-sensitive 
bill  and  greenish  yellow  legs,  from  which  they 
take  their  common  names  of  yellowlegs,  green- 
shanks,  etc.,  while,  because  of  their  constant 
noisy  calling,  they  are  known  to  gunners  as 
tattlers  or  tell-tale  snipe.  The  greater  yellow- 
legs  (T.  ftpclanoleucus)  inhabits  during  some 
part  of  the  year  nearly  the  entire  American 
continent  and  breeds  chiefly  north  of  the  United 
States,  in  which  it  is  well  known  as  a  coast- 

wise migrant.  It  is  13  to  14  inches  long,  with 
a  spread  of  wings  of  two  feet.  Above  the 
color  is  a  mixed  dark  ashy,  varying  with  the 
age  and  season,  below  white  streaked  and  bar- 

red with  ashy  'black.  Although  chiefly  a  mari- 
time bird,  this  species  also  migrates  through 

the  Mississippi  Valley  and  is  found  about  the 
lakes  of  the  interior;  and  even  along  the  coast 
it  is  fond  of  frequenting  the  fresh  and  brackish 
pools  on  the  meadows,  where  it  finds  an 
abundance  of  food  in  the  small  fishes,  mollusks, 
shrimps  and  crabs.  It  also  eats  worms,  insects 
and  the  spawn  of  fishes,  which  it  catches  with 
great  facility.  During  the  migrations,  which 
occur  in  April  and  from  late  August  to  Octo- 
'ber  through  the  greater  part  of  the  United 
States,  it  is  commonly  seen  in  small  parties  of 
six  or  eight,  often  consorting  with  other 
species  of  tattlers,  willets  and  godwits.  The 
flight  is  swift  and  often  elevated,  and  in  alight- 

ing in  pools  in  which  they  wade  leg-deep  they 
keep  the  wings  raised  until  well  settled.  They 
are  extremely  alert  and  noisy  and  thus  pro- 

voke the  indignation  of  gunners.  The  nest  is 
a  grass-lined  depression  on  the  ground  and  the 
four,  pyriform,  greenish  yellow,  brown  and 
gray  blotched  eggs  measure  upward  of  two 
inches  in  length..  The  lesser  yellowlegs  (7. 
flavipes)  is  in  form  and  colors  nearly  an  ex- 

act miniature  of  the  last,  but  is  only  10  or  11 
inches  long,  with  a  spread  of  20  inches.  Its 
range  and  habits  are  similar  to  those  of  the 
larger  species,  but  it  is  much  commoner  in  the 
East,  flies  in  larger  flocks  and  is  better  known 
to  shooters  of  shore-birds.  The  eggs  are  more 
variable,  the  ground-color  being  clay  or  buff, 
and  the  markings  usually  very  bold  and  distinct 
The  European  greenshank  (q.v.)  occasionally 
straggles  to  our  shores  and  may  be  distinguished 
from  r.  melanolcuctis,  which  it  resembles  in 
size,  by  the  distinctly  green  color  of  the  lower 
legs  and  feet.  About  a  dozen  related  species 
are  found  in  other  parts  of  the  world  and  the 
genus  Hclodromas,  containing  our  solitary  and 
green  sandpipers,  is  closely  allied  For  methods 
of  shooting  see  Sandpiper. 
YELLOWPLUSH  PAPERS,  The,  a 

series  of  satirical  papers  by  William  M. 

Thackeray,  which  appeared  in  Fraser^s  Maga- 
zine in  ia37-38,  as  <The  Yellowplush  Mem- 
oirs,^ and  in  book  form  in  1841  in  the  volume 

entitled  <  Comic  Tales  and  Sketches.  > 
YELLOWS,  a  disease  of  the  peach  (q.v.). 
YELLOWSTONE,  formerly  SUBLETTE, 

a  lake  in  the  Yellowstone  National  Park  (q.v.)» 
at  the  northeast  base  of  the  Rocky  Mountain 
range.  It  has  an  elevation  of  nearly  7,800  feet 
above  sea-level.  It  is  irregular  in  form,  hav- 

ing extensions  called  West  Arm,  South  Ann 
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are  northwest  of  Pelican  Cone.  Near 
t  Chittenden  is  Turbid  Lake, 

tysers  and  Hot  Springs. —  The  Yellow- 
Park  is  famous  for  its  numerous  geysers ; 
one  of  the  four  regions  in  the  world 
J  there  are  groups  of  large  geysers. 
:  •  are  three  geyser  basins  located  in  the 
of  the  Fire  Hole  River,  at  an  average 

ie  of  7,000  feet  above  the  sea-level ;  Upper 
r,  Middle  Geyser  and  Lower  Geyser.  The 
-,  or  Great  Geyser  basin,  is  the  most  ac- 
Here  are  located  the  great  spouters,  con- 
>us  among  which  are  the  Giant,  Giantess, 
;,  Saw  Mill,  Bee  Hive,  Lion,  Grand  Cor- 
id  Cub.  and  last,  but  by  no  means  least, 
Faithful.  They  are  all  appropriately 
i.  The  Giant  and  Giantess  are  so  called 
count  of  the  immense  size  of  their  craters 
he  force  of  their  action;  the  Bee  Hive 
Tastlc  because  of  the  peculiar  formation 
sir  cones;  the  Saw  Mill  and  Lion  from 
)aring  noise  they  make  when  in  a  state  of 
ty;  and  Old  Faithful  on  account  of  the 
ir  discharges  of  steam  and  water  at  in- 
s  of  64  minutes.  One  can  rely  absolutely 
Id  Faithful  giving  an  exhibition  every 
and  four  minutes.  The  stated  intervals 
tivity  have  not  varied  in  the  memory  of 
Idest  visitor  to  the  park.  Other  geysers 
ariablc  in  the  time  of  their  action;  all 
jbject  to  changes.  The  Bee  Hive  is  be- 
g  more  active  every  season.  It  gives  an 
ition  two  or  three  times  every  24  hours. 
!jiant  and  Giantess  and  Castle  cannot  al- 
be  relied  upon,  'l)Ut  they  make  a  magnif- 
display  when  in  action.  The  Giant 

?es  an  cx:hibition  about  every  six  days  and 
iiantess   about   every   11    days.     Near  the 
cone  of  the  Giant  Geyser  is  a  small 

3,  which  seems  to  do  for  the  Giant  what 
:ape  pipe  docs  for  a  large  boiler.  When 
rhambers  of  the  main  crater  become 

charged,  short  puflfs  of  steam  come  hiss- 
irough  this  fissure.  The  grandeur  of  the 
clc  which  follows  passes  description, 
nterior  forces  seem  to  combine  in  mak- 
i  display  of  power,.  Accompanying  a 
ng  shock,  caused  by  the  volume  of  steam 
ng,  a  column  of  water  about  10.  feet  in 
ifcreiice  is  thrown  up  to  a  considerable 
:,  and  emits  a  dense  cloud  of  steam,  so 
t  is  (liflicult  to  see  what  appears  in  the 
:  to  be  a  massive  niar])lc  pillar.     But  the 
soon,  floats  away  and  a  column  of  great 

i  stands  revealed  in  all  its  grandeur.     In 
seconds  comes  another  change,  the  col- 

is  shattered,  the  law  of  gravity  asserts 
and  the  ̂ ^rcat  body  of  water  which  went 
;  a  grand  column  falls  in  showers  of 

The  greater  part  of  the  water  returns 
t  crater,  and  the  overflow  is  carried  off 
ire    Hole    River,    a    stream    well    named, 
flows  rapidly  through  three  basins  fed 

any    boiling    springs    and   numerous   gey- 

ere  arc  no  cone  geysers  in  the  Middle 
r  basin.  The  great  wonder  of  the  Mid- 
)asin  is  "Hell's  Half-Acre.»  This  is 
d  on  the  bank  of  Fire  Hole,  and  is  a 
ing  aliys^,  about  30  feet  deep,  in  a  lime- 

formation,  b'onr  or  t"i\c  times  each  day, cgnlar  intcrval>.  it  gives  most  astonish- 

chibitions.     A  sbort  distance  from  "Hell's 

Half-Acre*  is  a  boiling  lake,  the  waters  of 
which  are  a  beautiful  "blue.  The  blue  liquid- overflow  winds  over  formations  which  for 
years  have  been  changing  in  form  and  color, 
making  a  sight  the  like  of  which  is  nowhere 
else  in  the  world.  The  reflection  of  the  trees 
and  hills  in  the  colored  water  adds  to  the 

picturesque  beauty  of  the  scene.  The  "Devil's 
Paint  Pot"  is  a  boiling  caldron  of  many 
colored  clays,  which  bubble  and  steam  and 
change  their  colors  in  a  way  most  interesting. 
The  Mammoth  Hot  Springs  are  in  the  north- 

ern part  of  the  park,  not  far  from  Cinnabar, 
the  railroad  station  in  Montana.  They  are 
somewhat  similar  to  the  springs  in  the  Fire 
Hole  basin.  The  deposits  left  by  the  water 
have  built  up  scalloped  terraces.  Some  of  the 
results  of  their  activity  exist  in  a  marked 
degree  on  the  banks  of  the  Gardiner  River. 
There  are  places  where  the  water  from  the 
geysers  is  no  longer  changing  the  terrace  for- 

mations, and  which  seem  to  be  over  caverns 
as  indicated  by  the  sound  of  footsteps.  In 
some  parts  caverns  have  been  explored,  and 
found  to  contain  many  beautiful  specimens  of 
stalagmites  and  stalactites.  The  springs  of 
this  locality  are  as  varied  in  color  and  form 
as  in  activities.  The  "Goddess  of  Liberty*  is 
a  mass  of  limestone,  40  or  50  feet  high,  and 
shaped  like  the  cap  of  the  Goddess  of  Liberty. 
The  Mud  Geysers,  north  of  and  near  Yellow- 

stone Lake,  are  what  their  name  indicates. 
At  irregular  intervals  mud  and  water  are  shot 
up  quite  a  distance.  The  slimy  substance 
falls  on  the  dead  cedars  which  have  been 

killed  by  the  hot  substance;  but  that  ever- 
green cedars  grew  here  shows  that  vegetation 

existed!  long  before  the  present  conditions. 
There  are  geysers  near  Heart  Lake  and  in 
other  parts  of  the  park.  There  are  nearly  100 
active  hot  springs  and  geysers  within  the  park. 
The  geysers  change,  some  becoming  extinct 
and  new  ones  appearing.  In  1878  a  large  gey- 

ser made  its  appearance  in  the  Norris  basin, 
near  the  headwaters  of  the  Madison  River. 
Hot  springs  are  found  everywhere  in  the  park ; 
on  mountains,  in  valleys,  in  the  beds  of 
lakes  and  rivers,  near  caiions  and  near  cold 

water-  springs.  The;^  vary  in  size,  some  cover 
acres,  others  only  inches  of  surface.  There 
are  also  a  large  number  of  mineral  springs 
and  numerous  springs  of  clear  cold  water.  The 
whole  park  and  much  of  the  adjoining  region 
are  volcanic. 

Climate. —  The  climate  is  not  as  severely 
cold  as  in  other  parts  of  the  Rocky  Mountain 
region  of  the  same  altitude.  The  winter  season 
practically  begins  with  September  or  the  last  of 
August.  The  mean  temperature  in  January  is 

about  20* ;  occasionally  the  temperature  falls  to 
40*  below  zero.  The  summers  are  short;  vege- 

tation begins  to  grow  in  May  and  in  July  has 
reached  its  most  luxuriant  state.  In  the  last  of 
August  the  change  from  summer  to  winter  is 
usually  sudden.  In  July  the  mean  temperature 
is  62  ;  sometimes  in  summer  the  temperature 

rises  to  96**.  A  hot  day  in  summer  may  be  fol- 
lowed by  a  cold  night,  even  frost  appearing. 

On  the  plateau  the  average  annual  rainfall  is  20 inches. 

Flora. —  Nearly  all  the  park  area  is  covered 
with  forests,  chiefly  composed  of  conifera.  The 
treeless  regions  are  the  summits  of  the  high 
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mountains,  the  marshy  bottoms,  and  the  steep 
rocky  slopes.  The  black  pine  is  the  most  com- 

mon ;  in  some  places  there  are  forests  composed 
almost  wholly  of  black  pine  (Pinus  Murrayana), 
\ihich  here  do  not  attain  any  great  size.  The 
balsam  is  found  on  the  high  plateaus,  and  varie- 

ties of  fir  and  spruce  are  atmndant.  Forests 
exist  at  an  elevation  of  9,700  feet.  Grasses  arc 
found  on  the  plateaus  and  the  herbaceous  vege- 

tation found  m  the  Rocky  Mountains.  Above 
the  timber  line  the  vegetation  is  about  as  in 
other  parts  of  the  summits  of  the  Rocky  Moun- 

tains. The  gentian  is  one  of  the  favorite  flow- 
ers of  this  section.  Near  the  hot  springs  the 

vegetation  is  affected  by  the  overflow  and  other 
causes ;  it  is  stunted  and  in  some  places  has  been 
killed  entirely.  Petrified  trees  are  found  in  the 
northwest. 

Fauna. —  The  wild  animals  of  the  park  are 
protected  by  government  laws  and  as  a  conse- 

quence are  becoming  more  numerous  than  in 
other  parts  of  the  Rocky  Mountains.  A  herd 
of  buffalo  is  one  of  the  features  of  the  place. 
Another  wild  herd  numbering  about  50  indi- 

viduals is  glimpsed  occasionally.  The  animals 
found  here  are  deer,  antelopes,  elk,  mountain 
lions  (pumas),  beaver,  black  and  brown  bears 
and  moose.  Shcei)  are  found  on  the  high  lands. 
Grouse  is  found  in  some  parts,  but  tnere  are 
not  many  birds  in  this  region.  Fish  abound; 
trout  are  in  many  streams. 

Government  and  Improvements. —  Since 
1872  the  government  has  had  entire  control  of 
a  portion  of  what  is  now  the  Yellowstone  Na- 

tional Park  and  later  took  control  of  additional 
lands,  and  now  has  entire  jurisdiction  over  all 
the  park.  The  administrative  officials  are  under 
the  Secretary  of  the  Interior.  An  army  officer 
is  the  supermtendent  in  direct  charge  and  he 
has  as  his  aids  a  detachment  of  Federal  troops. 
On  1  July  1900  the  Secretary  of  the  Interior 
gave  to  the  public  the  following  instructions: 

Tlie  following  rules  and  regulations  for  the 
government  of  me  Yellowstone  National  Park 
are  hereby  established  and  made  public  pursuant 
to  authoritv  conferred  by  section  2,475,  Revised 
Statutes,  Ignited  States,  and  the  act  of  Congress 
approved  7  May  1894: 

(1)  It  is  forbidden  to  remove  or  injure  the 
sediments  or  incrustations  around  the  geysers, 
hot  springs  or  steam  vents;  or  to  deface  the 
same  by  written  inscription  or  otherwise;  or  to 
throw  any  substance  into  the  springs  or  geyser 
vents;  or  to  injure  or  disturb,  in  any  manner,  or 
to  carry  otT  any  of  the-  mineral  deposits,  speci- 

mens, natural  curiosities  or  wonders  within  the 

park. 
(2)  It  is  f(»rbidden  to  ride  or  drive  on  any  of 

the  ;;eyser  f)r  hot  spring  formations  or  to  turn 
l<»(»<c  stock  to  graze  in  their  vicinity. 

(3)  It  is  forbidden  to  cut  or  injure  any 
growing  timber.  Camping  parties  will  be  al- 

lowed to  use  dead  or  fallen  timber  for  fuel. 
(4)  Fires  shall  be  lighted  only  when  neces- 

sary and  completely  extinguished  when  no 
longer  required.  The  utmost  care  should  be 
exercised  at  all  times  to  avoid  setting  fire  to  the 
limber  and  grass  and  any  one  failing  to  comply 
therewith  >ball  be  punished  as  pre>cribed  by 
law. 

(.^>   HuniinLr  i.r  killing,  wonndini:  or  captur- 
ing of  any  l»ir«l  or  wild  animal,  except  danger 

ous   animals,   wlun   nens'^ary   t<»   ]»reveni    them 
from  destroying  life  or  inllicting  an  injury,  is 

prohibited.  The  outfits,  including  guns,  iripv 
teams,  horses  or  means  of  transportation  used 
by  persons  engaged  in  hunting,  killing,  tfasping. 
ensnaring  or  capturing  such  birds  or  wild  ani- 

mals, or  m  possession  of  game  killed  in  the  jprk 
under  other  circumstances  than  prescribed 
a)K)vc,  will  be  forfeited  to  the  United  Sutci^  ex* 
ccpt  in  cases  where  it  is  shown  by  satufaooiy 
evidence  that  the  outfit  is  not  the  property  oi  mt 
person  or  persons  violating  this  regulatiOi^  aad 
the  actual  owner  thereof  was  not  a  party  to  m 
violation.  Firearms  will  only  be  pcrnttcd 
the  park  on  written  permission  from  the 
intendent  thereof.  On  arrival  at  the  first 
of  the  park  guard,  parties  having  firemnni  wil 
turn  them  over  to  the  sergeant  in  chanp  of  the 
station,  taking  his  receipt  for  them,  "niey  will be  returned  to  the  owners  on  leaving  the  puk 

(6)  Fishing  with  nets,  seines,  tnpt  or  Iqr 
the  use  of  drugs  or  explosives,  or  in  waj  odbcr 
way  than  with  hook  and  line,  is  prooibiied. 
Fishin|(  for  the  purposes  of  merchanduc  or 
profit  IS  forbidden  by  law.  Fishing  nay  be  pro- 

hibited by  order  ot  the  superintendent  of  the 
park  in  any  of  the  waters  of  the  park  or 
therein  to  anv  specified  season  of  the  ycM;  oH 
otherwise  ordered  by  the  Secretary  ot  the  b- 
terior. 

(7)  No  person  will  be  permitted  to  iciidr 
permanently  or  to  eng[age  in  any  biuincte  in  the 
park  without  permission,  in  writing^  fraoi  ihe 
Department  of  the  Interior.  The  superinteadcel 
may  ̂ nt  authority  to  competent  persooft  le  aa 
as  guides  and  revoke  the  same  in  liis  cfiacfdiaa 
and  no  pack  trains  shall  he  allowed  in  dbe  pwk 

unless  in  charge  of  a  duly  registered  (b' 
(8)  The  herding  or  grazing  of  looee 

or  cattle  of  any  kind  within  tne  pail^  m 
as  the  driving  of  such  stock  or  cattle 
roads  of  the  park,  is  strictly  forbtddoL « 
such  cases  where  authority  therefor  u 
by  the  Secretary  of  the  Interior. 

(9)  No  drinking  saloon  or  bar  room  vB  tc 
permitted  within  the  limits  of  the  puk. 

(10)  Private  notices  or  advertiacmeatt  dd 

not  be  posted  or  displayed  within  the  poil^  ei- 
cept  such  as  mav  dc  necessary  for  dw 
yeniencc  and  guioance  of  the  public^  on 
ings  on  leased  ground. 

(11)  Persons  who  render  themsdrci 

ions  b^'  disorderly  conduct  or  bad  bdievi 
who  virlate  any  of  the  foregoing  rolc^  any  k 
summarily  removed  from  the  pane,  andf wilM 
be  allowed  to  return  without  permission,  in  writ- 

ing, from  the  Secretar>'  of  the  Interior  or  Ac 
superintendent  of  the  park. 

Any  person  who  violates  any  of  the  CoR- 
going  regulations  will  be  deemed  gmlty  off  a 
misdemeanor  and  be  subjected  to  a  n^  u 
provided  by  the  act  of  Congress  approved  fibf 
18^4,  ̂ to  protect  the  birds  and  ammab  in  Ydh 
lew  stone  National  Park  and  to  pimiih  crifl0  ii 
said  park,  and  for  other  purposes,*  of 
than  $1.(X10,  or  imprisonment  not  e 
years,  or  lH>th.  and  be  adjudged  to  pay 
of  the  proceedings. 

Prior  to  1S70  little  was  known  aboot  fht  f^ 
gion  now  included  in  the  pariL  In  1890  H.  D 
W  a<hburne.  sun'e>'or-general  of  llontani.  mi 
(i.  C.  Doane,  an  army  oOicer,  expteied  Ait  ft' 
<^'i(in  and  L:ave  the  first  report  of  the  woudnfal 
spriuL's  an<l  gey<ers.  In  1872^  the  gOTemnm 
s<-iit  I'*enlinand  V.  Hayden,  United  States  geolo- 

gist, and  a  number  of  assistants,  to  cxpfere  tlii 
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YELLOWTAIL  —  YENISEL 

The  place  is  visited  annually  by  thou- 
of  tourists  and  accounts  of  this  wonder- 
rk  have  been  published  in  all  languages, 
irk  is  reached  by  the  Chicago,  Burlington 
uincy  Railroad,  which  operates  to  Cody, 
thence  by  stage  to  the  eastern  part  of  the 
The  Northern  Pacific  takes  the  traveler 
rdiner,  Mont.,  to  the  north  of  the  Park, 
ic  Oregon  Short  Line  Railroad  reaches 
western  border  at  Yellowstone,  Mont 
It  Wonderland,  an  annual  published  by  the 
2m  Pacific  Railroad;  Chittenden,  ̂ Yel- 
ne  National  Park,*  with  bibliog^raphy 
igo  1915)  ;  Hague,  ̂ Geological  Histonr  of 
rstone  National  Park*  (Department  of  the 
»r,  Washington  1912) ;  Weed,  ̂ Geysers^ 
)12)  ;  Knowlton,  < Fossil  Forests  of  the 
^stone  National  Park>  (ib.  1912)  ;  Rich- 
,,     ̂ Wonders    of    Yellowstone* ;    United 
Geological  Survey;  < General  Informa- 

regarding  Yellowstone  National  Park* 
ally,  Department  of  the  Interior,  Wash- 

). ILLOWTAIL,   or   BLANQUILLO,   a 
loid  fish  (Caulolatilus  princeps)  of  the 
of   Southern   California   and   southward, 
to  the  Atlantic  tilcfish  (q.v.),  which 

s  a  length  of  40  inches.  It  abounds  about 
parts  of  the  coasts,  is  good  food  and  in- 
ng  as  a  gamefish.  Several  other  fishes  in 
s  parts  of  the  world  are  called  yellow- 
n  reference  to  the  yellow  or  orange  color 
tail  fin. 

ILLOWTHROAT.  See  Maryland  Yel- 
AT. 

ylASSEE,  The,  <The  Yemassee,  a  Ro- 
of Carolina*  (1835),  one  of  the  earliest 

I  the  whole  perhaps  the  best  of  the  novels 
lliam  Gilmore  Simms,  deals  with  the  little- 
ibercd  Yemassee  War  of  1715  in  a  man- 
till  effective  after  all  the  intervening 
)S  of  fashion  in  romance.  Much  of  the 
al  indeed  recalls  the  older  romantic  com- 
aces:  the  aspcn-Iike  heroine  Bess  Mat- 
;  Gabriel  Harrison,  irresistible  in  love 
^ar,  who  turns  out  to  be  the  Palatine 
s  Craven,  capriciously  masquerading; 
;  swaggering  pirates;  Indians  as  cruel  as 
nt;  and  the  accustomed  paraphernalia  of 
and  sieges  and  powwows  and  heroics, 
ong  with  these  arc  such  solid  realities  as 
r,  the  negro  slave,  obviously  studied  from 
i  Simms  knew  it,  and  Mrs.  Grayson,  the 
*s  wife,  too  hard  and  strong  to  be  a  mere 
e.  Above  either  romantic  common-places 
)rmal  realities  stands  one  episode  so 
fully  conceived  and  handled  that  it  ought  to 
secure  place  in  the  world  of  the  imagina- 

•  the  episode  in  which  Matiwan,  devoted 
I  mother,  kills  her  son  Occonestoga  in 
that  he  may  not  suffer  the  disgrace  which 
be  has  already  decreed  for  him.  The  book 
ked  with  varied  adventure,  breathlessly 
ited  in  a  style  often  turgid  and  verbose 
pable  at  times  of  dramatic  economy  and 
ity.  It  is  accurate  as  to  topography  and 
^ped  in  that  traditionary  lore  of  South 
na  upon  which  Simms  drew  for  his  hap- 
uccesses. 

Carl  Van  Doren. 
:MASSEE  war.    See  Colonial  Wars 
[ERICA. 

YEMBO-EL-BAHR.  yem'bo-el-bar,  Arabia. See  Yambo. 

YEMEN,  Arabia,  a  division  occupying  the 
southwest  angle  of  the  peninsula,  and  known 
both  to  the  ancients  and  moderns  as  Arabia 
Felix  (Arabia  the  Happy),  from  a  mistransla- 

tion by  Ptolemy  of  Yemen  which  does  not 
signify  happy  but  the  land  lying  to  the  right 
of  Mecca.  Yemen,  in  the  widest  sense,  is 
bounded  on  the  west  by  the  Red  Sea,  on  the 
south  by  the  Gulf  of  Aden,  on  the  north  by 
Hejaz  and  Nejd,  and  on  the  east  by  Hadramaut 
It  comprises  two  regions  physically  distinct: 
the  Tehama  or  Lowland,  lying  between  a  chain 
of  mountains  which  extends  throughout  the 
country  and  the  west  coast;  and  an  elevated 
mountainous  tract  to  the  eastward  of  the 
former.  The  Tehama  varies  in  breadth  from 
10  to  30  miles,  and  is  a  barren  desert  wherever 
it  is  not  irrigated  by  the  mountain  streams. 
The  mountains  rise  abruptly  from  the  desert 
plain,  enclosing  valleys  of  great  luxuriance. 
The  table-land  in  the  interior  has  an  estimated 
elevation  of  4,000  feet,  and  some  of  its  moun- 

tain groups,  as  Saber,  south  of  Taes,  attain  a 
height  of  7,000  to  8,000  feet.  The  loftiest  of 
these  mountains  are  covered  with  forest  to  the 
stmimit,  and  the  table-land  abundantly  furnishes 
coffee,  dates,  senna,  tobacco  and  other  produc- 

tions of  rather  a  warm  temperate  than  a  torrid 
region.  Its  approximate  area  is  77,200  square 
miles.  Yemen,  taken  collectively,  still  bears  un- 

mistakable traces  of  its  ancient  superiority  in 
wealth  and  civilization.  In  its  numerous  well- 
built  towns  are  many  rich  merchants,  while  in 
the  well-populated  rural  districts  the  peasantry 
are  generally  in  easy  circumstances.  There  are 
two  great  schools  or  universities,  one  at  Zebid 
for  Sunnites,  and  another  at  Damar  for  the 
Zeide.  The  principal  towns  are  Sana,  the  capi- 

tal. Mocha,  and  Aden,  which  last  is  now  in  the 
possession  of  the  British.  Pop.  750,000.  See 
European  War;  Turkey;  Hejaz. 
YEN  (Chinese,  Yuen,  a  round  thing),  a 

Japanese  coin  issued  in  5,  10,  and  20  yen  pieces 
(gold).  A  gold  yen  is  equal  to  49.8  cents  in 
United  States  gold. 

YENIKALE,  y^n-e-ka'm,  Strait  of,  called also  STRAIT  OF  KAFFA  and  STRAIT  OF 
KERTCH,  Russia,  connects  the  Black  Sea  with 
the  Sea  of  Azov;  it  is  about  25  miles  long  and 
from  two  and  one-half  to  20  miles  broad,  but 
in  some  places  is  so  shallow  as  to  leave  a  chan- 

nel of  little  more  than  two  fathoms  deep.  The 
channel  has  been  dredged  and  has  now  a  depth 
of  24  feet. 

YENISEI,  yen-e-sa'e,  Siberia,  the  longest river  of  the  region,  formed  by  numerous 
streams  from  the  mountain  ranges  bordering 
China  and  Russia.  It  has  at  first  a  circuitous, 
and  then  an  almost  direct  northward  course  of 
about  3.260  miles,  finally  reaching  the  Arctic 
Ocean  through  the  long  estuary,  and  gulf  of  the 
same  name.  Its  breadth  varies  from  3,000  feet 
to  14  miles  in  its  estuary  which  is  140  miles 
long,  and  its  depth  varies  from  11  to  90  feet. 
The  area  of  its  basin  is  estimated  at  about 
1,000,(XX)  square  miles.  A  canal  connects  it 
with  the  Ob.  The  principal  towns  on  its  banks 
are  Minusinsk,  Krasnoiarsk,  Yeniseisk  and 
Turukansk;  it  is  navigable  to  the  last-named 
town    for   large   vessels.     The  waters   of   the 
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Yciii>t'i  arc  cliar  and  rich  in  fish.  They  arc 
na\iKatcd  by  paddle  steamers,  drawing  barges, 
and  by  a  numl)er  of  five  or  six  cornered  tlat- 
huttomed  ])Oxes  which  convey  ilour  down 
s!ream,  and  arc  bn^kcn  up  at  their  destinations. 
The  Yenisei  receives  from  the  right  the  Upper 
Tiinguska  or  Angara  (the  outlet  of  Lake  Bai- 

kal), the  Irkut,  Middle  Tunguska  and  Lower 

Tunguska.  Nordenskjold's  voyage  in  the  sum. mer  of  1875  from  Tromso  to  the  mouth  of  the 
Yenisei  opened  up  a  trade  by  sea  with  northern 
Siberia,  in  which  a  number  of  vessels  arc  now 
engaged,  finding  six  weeks  in  summer  when 
the  passage  to  and  from  the  Yenisei  can  be 
made  with  little  difficulty.  The  Yenisei  is  ex- 

ceeded in  length  by  the  Amazon,  the  Nile  and 

the  Mississippi-Missouri.  It  is  obstructed  by  ice 
for  almost  six  months  at  Tunikhausk  and  for 
about  seven  months  at  Krasnoyarsk,  at  which 
point  the  river  is  crossed  by  the  Trans-Siberian 
Railway. 

YENISEISK,  y«n-e-s&'ik.  Siberia,  (1)  a town  in  the  government  of  the  same  name  on 
the  left  Imnk  of  the  Yenisei,  200  miles  north  of 
Krasnoyarsk.  It  has  several  churches,  a  mon- 

astery, museum  of  natural  history  and  archa:ol- 
og>'  and  a  public  library.  It  is  in  the  northern 
gold-mining  region,  has  a  custom-house,  an  ex- 

tensive trade,  particularly  in  furs,  and  an  an- 
nual fair.  Pop.  about  13,000.  (2)  A  province 

in  the  government  of  Irkutsk,  bordering  on  the 
Arctic  Ocean,  bounded  east  by  Yakutsk  and 
Irkutsk,  south  by  Mongolia,  and  west  ̂   bv 
Tomsk;  area,  987,186  square  miles;  capital, 
Krasnoyarsk.  The  south  part  of  the  province 
is  occupied  with  the  Altai  Hills  and  their  off- 

sets. In  the  Yenisei  valley  considerable  tracts 
are  under  tillap:e,  but  north  of  the  town  of 
Yeniseisk  this  is  succeeded  first  hy  pasturage, 
then  by  stretches  ever  more  and  more  desolate, 
to  the  frozen  tundras.  The  chief  river  is  the 

Yenisei.  Smaller  streams  arc  the  Taimyr,  Ka- 
tanga and  Anabar,  which,  like  the  Yenisei,  form 

great  gulfs  at  their  mouths.  The  gold  wash- 
ings of  Yeniseisk  occupy  12,000  to  15,000  men 

and  several  thousand  horses.  Of  the  native 
tril)es,  who  live  by  hunting,  fishing,  and  trade  in 
fur,  the  chief  arc  Samoyedes  and  Tungus.  The 

mean  annual  temperature  ranges  from  8^  to 
31**  F.  In  recent  years  flax-growing  has  in- 

creased. There  are  extensive  and  valuable  for- 
vhts,  in  which  much  damage  is  wrought  annually 
by  fires.  Top.  970.800.  Consult  Martianor.  N., 
*  Materials  for  a  Flora  of  the  Minusinsk  Re- 

gion* (in  Trudy  of  the  Kazan  Society  of  Natur- 
alists. Vol.  XI.  3.  1882  and  Radlov,  W.,  <Aus 

Sibiricn*   (2  vols.,  Leipzig  1880). 

YEO,  yCh  Sir  James  Lacai,  English  naval 
ofTicer:  h.  Southampton,  Hampshire,  1782;  d.  at 
sea.  1818.  Entering  the  navy  at  11  he  was  pres- 

ent at  the  .siege  of  Genoa  in  1800,  and  while  in 
command  of  a  force  of  English  and  Portuguese 
rapiiircd  Cayenne.  French  Guiana.  In  1813  he 
Iwcame  comman<ler-in-chief  of  the  Eiielish 
naval  force  <tf  the  Great  Lakes  and  soon  came 

jpto  ronflirt  \sitb  the  .^nn-rican  ships  of  war 
there.  .\n  en;.'ai:emrnt  occurred  at  York  Bay, 
2."^  May  ISl.V  in  ̂ ^bi(•h  Yen  r<Teived  a  severe 
ilnilibini:  and  \\;i-  blockaded  afterward  at 

Kin^:«»toii  by  <^'h;iimrty.  In  ih*  foilowinu  vrar 
Yeo  was  ma<b-  ionunander-in- chief  of  the  b'lip- 
li«»h   fleet   oJi   tbi    we-f   roast  of   .'Xfrica 

YEOMAN,  yo  m^n,  a  term  uf  early  I-jiwh.-h 
origin  formerly  applied  to  a  feudal  aticmhrii 
or  servant,  liut  in  the  15th  century  and  suI.m- 
quently  denoting  a  small  freeholder  Iwlow  th* 
rank  of  gentleman.  The  term  yeoman  \k2i 
given  also  to  the  40  shillings  freeholder,  and 
commonly  to  any  small  farmer  or  count r>Tuii 
atiovc  the  grade  of  laborer.  The  term  is  alt«> 
famiHar  in  the  titles  of  functi<inaries  in  ro\-aI 
households,  such  as  yeoman  usher  of  the  black 
rod,  yeoman  of  the  robes,  etc.,  and  other  appen- 

dages to  worn-out  and  useless  royalty. 
YEOMAN  OP  THE  GUARD,  in  Fnglami 

a  corps  of  veteran  soldiers  of  stately  prescnrr, 
employed  on  state  occasions  in  conjunction  wiifa 
the  gentlemen-at-arms  as  the  bodyguard  of  the 
sovereign.  The  yeomen  were  constituted  a 
corps  in  1485  by  King  Henrj-  VII,  and  they  full 
wear  the  costumes  of  that  period.  The  officers 
of  the  corps  are  a  captain,  ordinarily  a  peer,  a 
lieutenant,  and  an  ensign  —  all  old  army  offi- 

cers. There  are  also  a  "Gcrk  of  the  Cheque* 
and  four  'Exons,'^  besides  non-commissioned 
officers  (messengers,  sergeant-majors.  >'eoiiun 
bcdgoers,  yeoman  bed-hangers),  and  100  pri- 

vates. The  Beef-Eaters  or  Warders  of  the 
Tower  are,  contrary  to  common  belief,  an  en- 

tirely different  corps,  but  since  the  reign  of 
Edward  VI  have  been  privileged  to  wear  the 

yeoman's  uniform,  without  the  shoulder  heh. 
It  is  to  be  hoped  that  the  democratization  of 
peoples,  proceeding  apace  in  this  20ih  centurr. 
will  soon  reach  and  wipe  out  these  and  similar 
satellites  as  well  as  those  before  whom  ihey 
bend  the  knee.    See  Beef-eaters. 

YEOMANRY,  a  force  of  volunteer  carair) 
first  enrolled  in  (treat  Britain  during  the  wars 
of  the  French  Revolution,  and  consisting  to  a 
great  extent  of  country  gentlemen  and  farmcrt 
possessing  their  own  horses  and  requisite  equip- 

ment. They  were  liable  to  be  called  out  in  <ud 
of  the  civil  power  in  case  of  riot  at  any  time;  in 
case  of  actual  invasion,  or  the  appearance  of  an 
enemy  on  the  coast  or  during  a  rebellion,  thcr 

might  be  a.ssemblcd  for  actual  ser^-icc:  thij 
were  then  subject  to  the  Mutiny  Act  and  Arti- 

cles of  War,  and  might  be  called  upon  to  scrrr 
in  any  part  of  Great  Britain.  During  pernu- 
ncnt  service  they  received  cavalry  pay  and  an 

allowance  for  forage.  For  their  scr\-ice$  dur- 
ing the  Boer  War,  1899-1902.  the^  received  the 

title  of  Imperial  Yeomanry.  (Colonial  Yeo- 
manry have  been  enlisted  for  the  defense  of  the 

British  colonies.  The  Imperial  Yeomanry  be- 
came part  of  the  territorial  forces  in  1907.  S« 

Grkat  Britain— The  British  Akmy. 
YBRBA  MAT^.    See  MatI 

YERKES,  y^rlcez,  Charles  Tyma.  Aneii- 
can  capitalist:  b.  Philadelphia,  Pa..  2S  Jnm 
1837;  d.  New  York,  29  I>ec.  1905.  He  rcccivfd 
a  secondary  education  in  Philadelpliia  at  tk 
Central  High  School,  was  for  a  time  in  the  Bcmi 
and  grain  business,  in  1859  became  a  stock- 

broker, and  in  1861-86  was  in  bankinj^,  fint  n 
PhilaHolphia.  and  from  1881  in  Chicago.  Iv 
1S71  he  was  oblifjcd  to  make  an  assignmcni.  !«* 
h\  fortunate  investments  he  soon  finandallt 
ro-rstaMi'iho<l  himself,  and  became  prominenth 
roll nrrt I'd  with  the  Philtidrlphia  *treet-raiHra* 
'sv^-tcm.  At  this  time  he  rcfnsed  to  gfive  prrtV- 
cncc  to  the  city  "f  Philadelphia  for  bonos  fc.' 
on  it>«  account      He  was  thereupon  indicted  fof 
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propriating  city  funds,  was  convicted,  and 
iced  to  33  months  imprisonment.  After 
ig  seven  months  in  prison  he  was  par- 
.  and  soon  afterward  Philadelphia  can- 
her  claim  against  him.  After  his  re- 

1  to  Chicago  he  acquired  a  controlling 
on  in  its  street-railway  system.  In  1892- 
was  a  prominent  member  of  the  board  of 

ors  of  the  World's  Columbian  Exposition 
icago,  rendering  particular  service  to  the 
tment  of  fine  arts,  to  whose  exhibit  he 
1  his  choice  collection  of  paintings.  Among 
.ter  enterprises  was  that  connected  with 
.ondon  system  of  underground  railways 
1901.  He  gave  to  the  University  of  Chi- 
funds  for  the  buildings  and  instruments 
le  Ycrkes  Observatory  (q.y.),  with  its 
is  telescope.  This  was  described  by  New- 
as  **one  of  the  most  munificent  gifts  ever 
for  the  promotion  of  any  single  science.'* 
SRKEIS,  Robert  Meams,  American  psy- 
?ist:  b.  Breadysville,  Pa.,  26  May  1876. 
97  he  was  graduated  at  Ursinus  College 
t  Harvard  in  1898,  receiving  the  degree  of 
at  the  latter  in  1901.  He  -began  as 

?r  and  investigator  at  Harvard  in  1901  ; 
Assistant  professor  of  comparative  psy- 
ry  from  1908  to  1917  and  psychologist  to 
sychopathic  Hospital,  Boston,  from  1913 
.7,  and  since  1917  has  been  professor  of 
Dlogy  and  director  of  the  Psychological 
atory  of  the  University  of  Minnesota.  In 
le  was  commissioned  major  in  the  Sani- 
Corps  of  the  National  Army  and  was 
head  of  the  section  of  psychology  in  the 
on-Geiicral's  oBice.  He  is  the  author  of 
Dancinj^  Mouse,  a  Study  in  Animal  Be- 
*  (1907);  ̂ Introduction  to  Psychology/ 
);  *  Methods  of  Studying  Vision  in  Ani- 
with  J.  B.  Watson  (1911);  ̂ Outline  of 

idy  of  the  Sclf.>  with  D.  W.  La  Rue 
)  ;  <A  Point  Scale  for  Measuring  Mental 
V,*  with  R.  S.  Hardwick  and  J.  W. 
es  (1915);  ̂ Army  Mental  Tests,>  with 
ice  S.  Yoakum  (1919),  and  papers  on  spe- 
?scarch  topics  in  physiology  of  the  nervous 
1,  animal  behavior  and  comparative  psy- 

SRKES  OBSERVATORY,  astronomical 
•atory  of  the  University  of  Chicago 
,  located  on  Lake  Geneva,  near  Williams 
Wis.  It  was  founded  in  1892  by  Charles 
I  Ycrkes  (q.v.),  who  presented  to  the  Uni- 
y  funds  sufficient  for  its  building  and 
nent.  It  has  a  refracting  telescope  with 
crturc  of  40  inches,  one  of  the  largest  in 
odd.  The  observatory  is  used  chiefly  for 
ced  work  in  astronomy,  for  whicn  its 

nent    off^crs    exceptional     facilities.      See 
VATORY,    TKI.KSCOrF. 

2RMAK,  Timofeyev,  Cossack  conqueror 
stern  Siberia:  d.   Irtish  River,  Sept.  1584. 
as   chief  of   a   liand   of   Cossacks  which, 
ed  and  outlawed  i)y  Ivan  IV,  took  refuge 
settlements  of  the  Stroganov  family  in 
They    were   undesired    gruests   and   the 

inov,  it  is   said,  devised  as  an  expedient 

!ng  rid  of  them,  the  project  of  Yermak's g   against    the    marauding    forces   of   the 
of   Sihir,   the   Stroganov   to   hirnish  ade- 
supplies    for    the    expedition.      Yermak 

»d   the   country   in    1580;   took   Isker,   the 

residence  of  the  Khan,  in  1581  and  drove  that 
ruler  into  the  mountains.  Yermak  turned  the 
conquered  territory  over  to  Ivan  IV,  and  for 
this  service  received  firil  pardon  for  past 
offenses.  After  his  death  by  drowning  in  the 
Irtish  River,  his  forces  abandoned  Siberia.  He 
figures  in  Russian  folk  songs,  and  is  the  sub- 

ject of  a  drama  by  Khomyakov,  ^ Yermak^ (1832). 

YEW,  evergreen  coniferous  shrubs  or  trees 
of  the  genus  Taxus.  The  leaves  are  flat  nee- 

dles arranged  in  two  ranks  to  the  right  and  left 
of  the  stem,  but  in  a  horizontal  plane.  The 
flowers  are  dioecious,  and  have  no  perianth;  the 
male  inflorescences  are  composed  of  a  few  sta- 

mens partly  united  at  the  apex  of  a  scaly,  axil- 
lary stalk,  with  shield-shaped  bracts  forming 

a  spherical  head.  The  female  flowers  are  axil- 
lary, naked  ovules  seated  on  a  fleshy  annular 

disc,  which  becomes  cup-shaped  and  scarlet, 
and  nearly  encloses  the  bony  seed.  The  Euro- 

pean yew,  a  tree  famous  in  the  annals  of  Old 
World  gardens,  is  Taxus  baccata.  It  is  readily 
recognizable  by  its  lustrous  foliage,  so  dark  a 
green  as  to  appear  velvety  and  almost  black  in 
the  shadows.  When  rather  young  the  typical 
yew  has  a 'broadly  pyramidal  head,  but  in  its  old 
age  it  'becomes  ragged  and  broken,  not  unlike  an 
aged  hemlock.  Some  trees  have  attained  a  great 
age,  and  they  reach  to  a  height  of  1(X)  feet,  and 
sometimes  to  a  diameter  of  10  feet.  In  culti- 

vation there  are  several  varieties  of  yew,  in- 
cluding the  Irish,  with  fastigiate  branches  and 

columnar  habit,  and  the  golden  yews,  with  foli- 
age, which,  to  a  certain  extent,  is  yellow.  The 

dark  yew  was  a  favorite  tree  for  planting  in 
church  yards.  It  is  even  now  a  common  plant 
in  European  cemeteries,  and  has  been  for  centu- 

ries a  symbol  of  mourning  at  funerals,  and 
especially  at  those  of  unhappy  lovers. 

Lay  a  garland  on  my  hearse 
Of  the  dismal  yew 

This  couplet  in  the  ̂ Maid's  Tragedy^  is  an allusion  to  this  custom.  In  India  the  yew  is  a 
sacred  tree,  its  wood  and  gum  being  burned  as 
an  incense,  and  branches  of  it  carried  before 
ceremonial  processions.  Although  the  sweet 
and  juicy  scarlet  aril  of  yew  fruit  does  noi 
seem  to  be  poisonous,  the  enclosed  seed  is  re- 

garded with  suspicion,  especially  when  eaten 
by  children,  in  any  quantity.  Young  branches 
of  yew,  too,  are  dangerous  to  cattle,  which  are 
frequently  killed  by  feeding  upon  them.  The 
trunks  of  yews  are  twisted,  ridged  and  gnarled, 
and  the  shreddy  bark  has  the  rich  red-brown 
tone  of  an  old  cedar.  The  wood  is  hard,  with 
an  orange  red  or  brown  heart,  which  takes  a 
fine  polish  and  is  valued  for  cabinet  work  and 
>encers;  since  it  is  also  fine  and  close-grained, 
flexible  and  elastic,  easy  to  split  and  durable, 
yew-wood  was  the  chosen  material  for  the  bows 
of  the  English  archers,  and  no  other  wood  has 
ever  equaled  it  for  that  purpose.  The  Indian 
tribes  of  the  northwestern  American  coast  ar- 

rived at  the  same  conclusion  in  regard  to  the 
beautiful  Taxus  breyifolia,  indigenous  to  that 
region  and  similar  in  appearance  and  size  to 
the  European  tree.  It  was  used  by  them  for 
bows,  spear-handles,  paddles  and  fish-hooks, 
and  is  the  most  durable  timber  that  the  white 

man  can  find  for  his  fence-posts.  There  is  an- 
other   arborescent    American    yew,    found    in 
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Florida,  a  Imshy  tree  (T.  floridana)  with  many 
stout  spreading  branches  and  a  short  trunk.  It 
rarely  exceeds  30  feet  in  heipht.  A  Japanese 

species  ('/'.  cuspidata),  with  a  bri^jht  red  bark, is  now  bcinR  introduced  to  cultivation,  and  is 
of  bushy  habit,  and  more  hardy  and  successful 
than  the  Kuropean  yew.  This  is  a  ̂ reat  favo- 

rite with  the  Japanese,  who  clip  it  into  fantas- 
tic shapes.  The  most  familiar  yew  in  Canada 

and  the  eastern  L'nitcd  States  is  7'.  canadensis, 
a  veiy  low,  shrubby  species  with  dccuml>ent 
branches  radiatin^c  in  every  direction  and  form- 

ing thickets  hard  for  a  man  to  travel  through, 
but  a  first-rate  cover  for  ̂ crouse.  It  grows  in 
moist  lands  under  the  shade  of  trees,  and  is 
readily  recognized  by  its  dark  foliage  and  the 
glowing,  crimson,  oblong,  cup-like  fruits. 

YEZD,  yezd.  or  YAZD.  Persia,  ( 1 )  A  town, 
capital  of  a  province  of  the  same  name,  in  an 
oasis  in  a  sandy  plain,  1Q()  miles  southeast  of 
Isaphan.  It  is  about  five  miles  in  circuit;  con- 

sists of  an  old  town,  enclosed  by  a  wall  and 
ditch,  defended  by  a  citadel,  and  entered  by  four 
gates;  and  of  a  larjier  new  town  or  suburb, 
wJiich  has  risen  up  in  a  straggling  population. 
Within  the  citadel  arc  a  palace,  the  principal 
mosque,  several  other  public  buildings,  and  the 
residences  of  the  chief  men  of  the  district.  The 

bazaars  are  spacious  and  well  supplied,  particu- 
larly with  the  staple  manufactures  of  the  town 

itself,  consisting  of  silk  sttifTs,  velvets,  cottons, 
coarse  woolens  called  numuds,  loaf-sugar,  and 
sweetmeats.  The  position  of  Yezdz,  on  the  edge 
of  a  desert,  at  the  junction  of  the  principal  cara- 

van routes,  makes  it  an  important  commercial 
entrepot  for  the  surrounding  countries.  Silk, 
felt  goods,  opium  and  sugar  are  the  chief  items 
of  trade.  Pop.  al>out  45,(XX),  of  which  about  a 
tenth  are  Zoroasirians  or  fire-worshippers.  (2) 
The  province  has  an  area  of  about  2(),(XX)  square 
miles,  and  its  population  is  estimated  at  100,000. 

YEZEEDEES,  or  YEZIDIS,  yez'c-dez. Sec  Religious  Skcts. 

YEZO,    yk'iO,    EZO,    or    HOKKAIDO, 
hok-krdd,  Japan,  the  northernmost  of  the  four 
main  islands  of  the  empire,  separated  from 
Hondo  on  the  south  by  T sugar u  Strait,  from 
Sakhalin  on  the  north  by  La  Perouse  Strait, 
while  Yezo  Strait  divides  It  from  Kunashiri,  the 
southernmost  of  the  Kurile  Islands;  area,  in- 

cluding dependent  islands,  30,143  square  miles. 
The  capital  is  Sapporo;  Hakodate,  Mororan, 
and  Olaru  are  other  large  towns  and  open  ports. 
Yezo  is  curiou>ly  like  a  hkatc-fish  in  shape.  The 
centre  of  the  island  is  but  little  known,  though  it 
has  been  crossed  twice  or  thrice  by  Japanese 
and  Kuropean  explorers.  It  is  traversed  by 
chains  of  mountains,  the  principal  summits  being 
Tokachi-dake.  8h20O  feel;  Shribetsi-yama.  7.874 
feet;  Ishikari-dake,  7.710  feet;  Sapporo-dakc, 
6..=^00  feet:  and  Komaga-dake.  3,RW  feet.  Much 
of  the  island  is  volcanic,  espe<.ially  in  the  east. 
The  chief  rivers  are  the  I  shikari  and  Tesshio, 
flowing  into  the  Sea  of  Japan ;  and  the  Tokachi, 
flowini;  into  the  Pacific  Ocean.  The  chief  bays 
are  Volcano  Hay,  in  the  south;  Ishikari  Bay,  in 
the  west;  Shari  and  Walfish  bays,  in  the  north- 

east. Ye/o  lias  a  rigorous  climate,  being  for 
six  months  of  the  year  under  snow  and  ice,  two 
feet  in  tlu-  south  to  eight  feet  in  the  north. 
The  original  inluibitants  of  Yezo  were  probably 
pit  dwellers,  of  whom  disiiiici  traces  have  been 

found    at     Sapporo.     N'emiiro.    and    elsewhere. 

After  these  came  .Ainos  or  .Ainus,  whose  prin- 
cipal settlement  is  at  Piratori.  H)  mile^  ea»i  nf 

Mororan.  The  bear  festival  in  Scptcmhrr  i« 
the  great  event  of  their  year.  The  Aino«  num- 

ber I.S.OOO,  a  population  either  stationarv  or  de- 
creasing; they  arc  harmless,  lazy  and  drunken, 

and  live  mostly  near  the  mouths  of  the  nvrr« 
The  southern  corner  of  the  island  was  wrested 
from  them  in  the  16th  century,  and  Mat^umae. 
now  Fukuyama,  in  the  extreme  southwest,  be- 

came in  the  next  century  the  headquarters  of 
Japanese  rule.  From  1600  to  1868  the  south- 

western portion  of  the  island  was  in  possessioa 
of  a  Daimio  named  Matsumai,  and  the  Shogon 
was  in  possession  of  Hakodate.  At  the  restora- 

tion in  1868  the  supporters  of  the  Tokugawa 
government  made  a  last  stand  here,  and  were 
finally  defeated  at  Hakodate.  In  1871  the  Jap- 

anese began  active  colonization,  fearing  aggres- 
sion on  the  part  of  Russia,  and  a  new  depart- 
ment —  the  Colonization  Department  —  was  es- 

tablished to  further  these  projects  and  mocb 
development  work  was  done  under  the  super- 

vision of  foreigners.  This  department,  how- 
ever, was  abolished  in  1881  and  the  country 

divided  into  prefectures,  though  its  inhabiiaats 
do  not  as  vet  enjoy  any  electoral  privileges.  The 
fauna  and  flora  of  Yezo  differ  materially  from 
those  of  the  main  island,  the  bear  being  a  differ- 

ent species,  resembling  the  grizzly.  There  are 
no  monkeys ;  a  species  of  grouse  is  found.  Tbc 
deer,  once  very  plentiful,  are  now  comparatively 
scarce.  The  Yezo  pony,  originally  from  Namba 
on  the  main  island,  is  hardy,  and  foreign  blood 
has  been  introduced,  promising  good  results. 
The  forests  furnish  valuable  timber.  Coal,  petro- 

leum and  gold  are  found  and  worked  to  sukc 
extent.  The  official  name  Hokkaido,  'Circuit  of 
the  Northern  Sea,'*  was  bestowed  in  187Q.  when 
it  was  brought  under  a  special  colonization  de- 
i>artment.  An  agricultural  mission  from  tkc 

L'nited  States  assisted  in  founding  mK>del  faruu. 
laying  out  roads  and  building  bridges.  TV 
capital  was  changed  from  Matsumai  to  Sappon, 
which  was  provided  with  a  railroad  to  Otarunii, 
its  port,  and  to  Poronai,  the  great  coal  distiia 
inland.  An  agricultural  college,  breweries*  caa- 
ning  factories,  beet-root  sugar  factories,  etc 
were  established.  The  coal  mines  arc  worked 

by  convict  labor.  A  system  of  military  settle- 
ments in  late  years  was  put  into  force,  partly 

with  the  view  of  furnishing  a  miKtia  agaiHt 
possible  invasion  from  Russia,  which  at  iktf 
time  was  supposed  to  covet  the  fine  harbofs  of 
Yezo.  The  sheltered  harbor  of  Mororan.  oa 
Volcano  Bay,  is  now  a  naval  harbor,  to  wWi 
a  railway  from  Poronai  mines  has  been  bah. 
The  principal  products  of  Yezo  arc  coal, 
weed,  sulphur,  fish,  the  catches  of  safanoi 
the  river  Ishikari  being  sometimes 
Kerosene,  beer,  glass,  and  other  artkks  ait 
manufactured,  and  internal  commtmiauiou  i> 
facilitated  by  a  system  of  railwajrs,  eitlKr  coa- 

st rncted  or  projected,  joinine  all  the  iuyuitl 
cf>ast  and  in  tenor  towns.  Pop.  ("whimwg  Ae 
Kurile  Islands),  1,459.424.     Sec  Japaw. 

YGGDRASILL,  or  YGDRA8IL.  Ig'diML 
in  Scandinavian  mythology,  the  giant  ufc  tm 
overspreading  the  whole  worid  amd  ttatAM 
a  bo  VI-  the  heavens.  It  binds  together  ctflk 
hea\cn  and  hell,  and  its  roots  stretch  out  to  At 
Asa  or  /lisir  gods  in  heaven,  to  the  frost 
and  to  the  under  world.    A  marvcloiis  ti 
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\  up  under  each  of  these  three  great  roots 
the  tree,  whose  boughs  drip  continually 

loney,  dwell  an  eagle  and  the  squirrel 
skr.     At  its  roots  the  serpent  Nithoggr 
and  between  the  serpent  and  the  eagle 

le  squirrel  constantly  endeavoring  to  pro- 
he  two  to  strife.    Certain  writers  detect 
myth  a  distortion  of  the  story  of  the 
but  the  translator  of  Grimm  says,  *it 
far  likelier  theory,  that  floating  heathen 

>ns  of  the  world  tree,  soon  after  the  con- 
I  in   Germany,   France  or   England,   at- 
themselves  to  an  object  of  Christian  faith 
'*  heathen  temples  and  holy  places  were 
ted  into  Christian  ones.® 
[)DISH  LANGUAGE.  Yiddish,  the 
aized  form  of  German  Judisch  (Jewish), 
of  the  names  applied  to  the  various  Ger- 
ialects  spoken  by  the  Jews  of  German 
in  the  diaspora,  in  Russia,  Rumania, 

I  and  Austria-Hungary,  and  in  England, 
ra,  and  South  Africa,  whither  Russian  and 
lian  Jews  have  been  emigrating  in  the  last 
irs.  In  Russia  it  is  known  under  the 
of  Jargon,  while  philologically  it  is  gen- 
spokcn  of  as  Judeo-German. 
literary  documents  of  any  consequence 
pon  the  condition  of  this  group  of  dia- 
)revious  to  the  16th  century,  and  even 
printed  works  up  to  a  hundred  years  ago 
erary  norm  seems  to  have  attempted  an 
ch  to  the  literary  German,  though  even 
be  deviation  was  considerable  and  fairly 
tn.  In  the  last  century  the  spoken  dia- 
ave  been  asserting  themselves  in  the  lit- 
productions,   so   that  the  uniformity  no 
exists,  each  author  writing  in  the  varia- 
tmiliar  to  him  from  childhood, 
eems  that  at  first,  in  the  Middle  Ages,  the 

Jews  employed  the  language  of  their 
irtU  neighborhood  without  any  change 
ver;  in  their  intercommunication  with 
roreligionists  they  transcribed  this  Ger- 
rith  Hebrew  characters  and  introduced, 
nizing  them,  such  Hebrew  words  as  were 
itated  by  the  observances  of  the  Mosaic 
When  the  German  Jews,  in  the  14th  and 
*nturies,  settled  in  Poland,  they  were  cut 
»m  the  rest  of  the  German  nation,  and  so 
lative  dialects  perpetuated  themselves  in 
-m  in  wfiich  they  were  brought  from  their 

They  were  subjected,  however,  to  the 
influence  of  their  Slavic  neighborhood 

e  language  of  the  Bible  and  the  Talmud, 
ch  the  Jews  devoted  themselves  with  un- 
i  zeal.  In  vocabulary,  the  Yiddish  is  pre- 
antly  German,  less  than  one-third  having 
lerived  from  Slavic,  Rumanian  and  He- 
ources.  In  pronunciation,  the  influence  of 
n  and  Polish  is  doubtful  or  less  trans- 
,  while  Hebrew,  instead  of  affecting  it, 
self  affected  by  the  current  pronunciation 
ddish.  In  syntax  and  idiom,  both  the 
and  the  Hebrew  have  considerably  modi- 
e  native  German,  without,  however,  oblit- 
\  the  original  German  basis.  At  present, 
chief  varieties  may  be  distinguished  in 
iddish  of  Russia,  the  Lithuanian,  the 
,  and  the  Southern  ;  the  dialects  in  Austria 
[ungary  arc  more  nearly  related  to  the 
itter,  while  the  Rumanian  is  more  aldn 
Polish  variety.  In  America  all  three 

es  may  be  heard,  but  they  are  strongly 

influenced  in  vocabulary  Iff  ttkt  En^ish,  and  in 
the  periodic  press  tpe  Lithuanian  variety, 
affected  by  literaTyGemian«  seems  to  supersede 
all  other  (ualects.  The  three  varieties  correspond 
to  their  places  of  origin  in  Germany,  the  Lithu- 

anian issuing  from  a  Middle-German  home^  the 
other  two  from  various  Upper-German  localities. 
The  precise  provenience  has  not  yet  been  ascer- 

tained, as  the  linguistic  study  of  Yiddish  has 
heretofore  been  greatly  neglected. 

The  chief  differences  between  Yiddish  and 
the  modern  German  are  these:  Phonetically, 
Yiddish  represents  a  mediaeval  stage  of  German 
when,  for  example,  I  and  ei  were  still  carefully 
distinguished,  while  u  before  a  nasal  had  not 
yet  changed  into  o :  on  the  other  hand,  the  con- 
sonantism,  especially  the  treatment  of  pf,  seems 
to  correspond  to  a  later  stage.  The  vocabulary 
of  Yiddish  is  rich  in  words  only  sporadically 
found  in  German  dialects  and  common  to  the 

Middle-High-German  literary  lan^^uage.  The 
words  from  the  Hebrew  are  phonetically  treated 
as  Yiddish  words,  while  those  from  Russian 
and  Polish,  to  some  extent,  underwent  the 
changes  due  to  the  peculiarity  of  Yiddish,  and 
present  some  interesting  data  to  the  Slavic 
scholar.  In  grammar,  Yiddish  has  developed 
certain  peculiarities  which  are  common  to  va- 

rious German  dialects.  Most  prominent  are 
the  disappearance  of  final  unaccented  e,  of  the 
genitive  case  in  the  declension  of  the  noun,  of 
the  imperfect  tense  in  the  verb.  In  syntactic 
structure,  Yiddish  resembles  English,  rather 
than  German,  and  in  Enghsh-spealdng  countries 
naturally  adopts  some  of  the  English  idioms. 
But,  on  the  whole,  Yiddish  is  an  important 
group  of  German  dialects,  well  worthy  of  a 
thorough  study  by  the  Germanic  philologist 

BibUocraphyd — There  are  no  good  gram- 
mars of  Yiddish:  for  dictionaries  one  may  use 

the  Russo- Yiddish  ones  hy  Lif  schiz  and  Dreisin, 
and  the  Yiddish-English  and  English-Yiddish 
ones  by  A.  Harkavy.  To  the  student  of  phi- 

lology the  following  works  and  articles  will 
prove  of  value:  Landau,  A.,  ̂ Bibliographie  des 
Jiidisch-deutschen,^  in  Deutsche  Mundarten, 
Zeitschrift  fur  Bearbeiiung  des  mundartUchen 
Materials  (herausgegeben  von  Dr.  Johann 
Willibald  Nagl,  Vienna  1896,  Heft  II,  pp.  12^ 
132) ;  Landau,  A.,  <Das  Deminutivum  der  gali- 
zisch-jiidischen  Mundart^  Ein  Kapitel  aus  der 
judiscnen  Grammatik^  (ib..  Vol.  I,  pp.  46-58) ; 
Gerzon,  Jak.  ̂ Die  jiidiscn-deutsche  Sprache, 
Eine  gram  mat  isch-lexikalische  Untersuchung 
ihres  deutschen  Grundbestandes^  (Frankfurt 
a.  M.  19Q2)  ;  Loewe,  Richard,  review  of  Gerzon's work,  in  Angeiger  fUr  indogermanische  Sprachr 
und  Altertums-Kunde  (Vol.  XVI.  1904,  pp.  41- 
50) ;  Sain^an,  L.,  ̂ Essai  sur  le  juddo-allemand 
et  sp^alement  sur  le  dialecte  pari6  en  Valachie> 
(^Exfraits  des  Mimoires  de  la  SociSti  de  Lin- 
guistique  de  Poris^),  (Vol.  XII^  premiere 
partie,  Paris  1902) ;  Landau,  A.,  review  of  Ger- 
zon's  and  Sain&n's  works,  in  Zeitschrift  fUr 
deutsche  Philologie  (Vol.  XXXVI,  1904) ;  and 
a  valuable  bibltograpliy  of  scattered  articles  ̂  
Frinkel,  L.,  in  Litteraturblatt  fiir  germanische 
und  romanisehe  Philologie  (Vol.  XXII,  pp.  386- 
391).  Leo  Wiener, 
Professor  of  Slavic  Languages  and  Literatures, 
Harvard  University, 

YING-TSB,  ying'tsS',  a  noted  sea  port  in 
Manchuria.    See  Niu-CBUANa 
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YLANG-YLANG.  Attar  of.  a  perfume 
fully  as  exquisite  and  as  precious  hs  the  much- 
praised  attar  of  roses.  The  ylang-ylan^jf  tree 
attains  a  height  of  60  feet  and  has  drooping, 
greenish-yellow  flowers  three  inches  Ions  and 
extraordinarily  fragrant.  It  is  common  in  the 
Philippines.  It  is  found  chiefly  in  the  well- 
populated  provinces  and  islands,  and  the  na- 

tives say  that  it  thrives  best  near  the  habita- 
tions of  man.  The  propagation  in  plantations, 

by  seed  or  cuttinf^s.  about  20  feet  apart,  each 
way  (108  trees  to  the  acre),  is  easy,  and  the 
gro\^'th  rapid  in  almost  any  soil.  The  first 
flowers  appear  in  the  third  year,  the  eighth 
yielding  as  hi^h  as  100  pounds,  the  !)loom  oc- 

curring every  month.  The  greatest  yield  is 
from  July  to  IX'ceml>er.  The  process  of  con- 

verting the  long,  greenish  yellow,  fragrant 
petals  of  the  flower  into  essence  is  by  the 
simplest  form  of  distillation,  using  merely 
water  and  the  choicest  flowers.  No  chenricals 
of  any  kind  arc  reciuircd. 

YMIRy  e'mir,  in  Scandinavian  mythology, the  personification  of  Chaos,  or  the  first  created 
being,  produced  by  the  antagonism  of  heat  aiid 

cold  in  (iinnungagap,  the  primeval  abyss.'  Slain 
by  Odin  and  thrown  into  Ginnungagap.  his 
fle<h  was  transformed  into  land,  his  l)ones  be- 

coming the  mountains,  his  blood  the  rivers  and 
lakes,  his  hair  the  forests,  while  his  skull  con- 

stituted the  heavens,  and  his  brains  the  clouds. 

YOAKUM,  Tex.,  town  in  I)e  Witt  and 
Lavaca  counties,  80  miles  east  of  San  Antonio, 
and  on  the  San  Antonio  and  Aransas  Pass 
Railroad.  It  is  situated  in  an  agricultural 
regit  »n,  has  railroad  shops,  a  canning  industry, 
cnamcry,  a  turkc-y  abattoir,  bottling  works  and 
manufactures  of  ice,  flour  and  com  meal.  Pop. 
about  4.657. 

YOGA,  ycVga  (meaning,  in  Sanskrit,  con- 
centration) one  of  the  six  schools  or  sys- 

tems of  Brahnianical  philosophy,  that  of  Patan- 
jali,  the  essence  of  which  is  meditation.  It 
l)elieves  in  a  primordial  soul  which  has  had 
existence  from  an  earlier  period  than  primeval 
matter,  and  holds  that  from  the  two  arose  the 
spirit  of  life  (Mahanatma).  Theoretically  at 
least,  its  devotees  can  acquire  even  in  this 
world  entire  command  over  elementary  matter 
by  certain  ascetic  practices,  such  as  long  con- 

tinued suppression  of  the  respiration,  inhaling 
and  exhalin^j;  the  breath  in  a  particular  man- 

ner, sitting  in  84  attitudes,  fixing  the  eyes  on 
the  tip  of  the  nose,  and  endeavoring,  by  force 
of  nu-ntal  abstraction,  to  unite  themselves  with 
the  \ilal  spirit  which  pervades  all  nature  and 
is  identical  with  Siva.  When  this  mystic  union 
is  ettfcted.  the  Yoga  can  make  himself  lighter 
than  the  lightist.  or  heavier  than  the  heaviest 
substance,  or  as  small  or  as  large  as  he  pleases; 
lu-  can  traverse  all  space,  can  become  in- 

visible, can  e(|ually  know  the  past,  the  pres- 
ent and  the  future,  and  can  animate  any  dead 

boiU  by  transferring  to  it  his  own  spirit.  It  is 
claimed  that  the  whole  doctrine  of  the  Yoga 
works  toward  the  establishment  of  the  Su- 

preme Ueiiig;  and  that  it  claims  that  it  ]>os- 
-essi-N  ilir  nKaM>i  l)y  which  the  soiil  may  be- 
roinr  tin;illy  united  with  the  Treator  from 
who-i-  b.inl  it  e.iini  The  sy-tein  is  said  to 
hLi\e  been  f  on  ruled  by  Patau  jali  (q.v. ).  who 
ikiinud   that   eiLibi   distinct   stages  were  neces- 

sary in  the  development  of  the  soul  beforf 
it  reached  that  condition  in  which  it  w:i«  ex- 

empt from  further  transmigrations  The^ 
stages  are  yama  (self-control),  niynma  (re- 

ligious observances),  pranayama  (breath  re'jv- 
lation),  pratyfihara  (restraint  of  sen«rs). 
dharana  (making  the  mind  firm).  dh>-ina 
(meditation),  samadhi  (deep  contemplation) 
These  correspond  generally  to  the  genera! 
characteristics  of  the  system  given  al*o\c 
Each  stage  mu^^t  follow  in  its  order  and  i> 
dependent  upon  the  attainment  of  all  the 
stages  that  precede  it;  and  the  great  nbjer 
of  the  whole  is  to  reach  the  final  ̂ taer 
Owing  to  the  difliciilty  of  the  attainment  of  aO 
these  successive  stages  of  perfection  the  ad- 

herents of  the  Yoga  ln-lievc  that  it  is  very 
rarely  that  any  one  reaches  them  all  in  thi« 
life  and  that  consequently  must  persons  mu-t 
pass  through  several  births  and  existences  in 
the  attainment  of  the  final  goal.  In  the  courx 
of  this  progress,  however,  one  is  lelicved  to 
acquire  wonderful  powers.  He  is  enabled  c* 
make  himself  light  or  heavy,  at  will,  to  ac- 

quire a  knowledge  of  the  past  and  the  luturr. 
to  understand  the  language  of  all  animals,  u 
penetrate  the  thoughts  of  others;  to  rememU: 
all  that  has  happened  to  him  in  suppose-! 
former  stages  of  existence;  and  even  !<•  tran- 

scend all  this  and  to  attain  to  a  knowledge  i : 
what  is  going  on  or  has  taken  place  in  ihr 
stars  and  in  all  other  worlds.  To  these  power- 
the  Miever  in  the  Yoga  adds  that  of  the  a1:!* 
ity  to  make  himself  infinitely  small  or  lari;e 
beyond  imagination.  These  are  accompanir! 
by  wonderful  powers  of  lK>dy  and  will  ano 
the  nicest  discrimination  in  all  things,  together 
with  the  ability  to  transport  oneself  anywhere 
suddenly  at  will.  These  wonderful  power* 
are  gradually  acquired  and  finally  result  in  ibc 
complete  separation  of  the  soul  from  the  cor- 

poral body  in  the  ultimate  triumph  of  the 

former. 
The  Yoga  system  has  always  had  a  stronr^ 

hold  on  its  followers  principally  liccanse  cf 
the  great  powers  which  it  claims  to  bestow 
upon  its  devotees,  and  on  account  of  the  fear* 
of  those  living  upon  earth  who  are  belieitt! 
to  have  attained  to  these  powers. 

Bibliography.— Desai,  ̂ Studies  of  Indian 
Philosophy^  (Bombay  1906);  Dcussen,  F- 
*  Outlines  of  Indian  Philosophy^  (Bcrlic 

1907);  Garbe,  R..  <S4mkhya  und  Ya«a' 
(Str.issburg  1896);  Hall,  <  Bibliography  of  ibe 
Indian  Philosophical  Systems*  (Calciitu 
1859) ;  Johnston,  C.  *The  Yoga  Sutras  of 
Patllnjali>  (New  York  1912);  MacdoncL 
A.  A.,  *  History  of  Sanscrit  Literature*  (LiA- 
don  1913);  Markus,  <Yoga  Philosophic' 
(Halle  1886);  Miiller,  F.  Max.  *Six  SystcB$ 
of  Indian  Philosophy*  (New  York  1899): 
Paul,  « Yoga- Philosophy »  (Benares  1851): 
Vivekananda,  *Yoga  Philosophy'  (New  Yock 1898). 

YOKE,  a  piece  of  timber,  hollowed  or 
made  curving  near  each  end,  and  fitted  ̂ M 
1m»ws  for  receiving  the  necks  of  oxen,  by  whick 
means  two  are  connected  for  hauUng  loadk 
plows,  etc.  A  frame  of  wood  fitted  to  a  pc^ 

soil's  shoulders  for  carnring  a  j»aiL  eic^  fs»* peiided  on  each  side.  The  ancients  rcnHrd 

the  yoke  as  a  s>-m!lK>l  of  slavery,  and  it  W 
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ary  for  vanquished  armies  to  pass  under 
,  formed  like  a  gallows,  of  two  upright 
and  a  third  fixed  transversely  at  top. 

ord  subjugate  {sub,  under,  and  jugum, 
is  a  reminder  of  this  custom. 

^KKAICHI,  yo-ka-e-che,  Japan,  a  mod- 
?a-port,  with  spacious  harbor,  on  the 
lo  and  fronting  the  bay  of  Ise,  23  miles 
Magoya.  It  is  connected  by  railway  and 
amship  service  with  most  of  the  ports 
Foreign  countries.  Its  import  trade 
ts  to  over  $5,000,000  yearly,  with  ex- 
>f  tea,  textiles  and  porcelain.  Its  manu- 
?s  are  faience,  paper,  and  striped  cotton 
It  has  modem  edifices,  including  Chris- 

mrches,  and  many  tall  chimneys,  a  mod- 
iture.    The  healing  hot  springs  of  Yuno- 
12  miles  distant,  are  famous.  Pop. 

33,812. 

KOHAMAy    yo-ko-ha'ma,    Japan,    the 
seaport   of   the   empire,   on   the   Bay  of 

about    17    miles    southwest    of    Tokio, 
lich    it    is    the    port.     Yokohama    is    of 
a  growth,  its  rise  being  due  to  the  open- 
Japan  to  foreign  commerce  and  to  the 

shment  here  of  foreign  merchants,  con- 
tc,  after  the  adjacent  Kanagawa  was  de- 
a  treaty-port.    The  dwelling-houses  and 
)uses  of  the   foreign   residents  are  of  a 
)r  character,  and  are  built  on  the  bluff 

the     bay.    The     commercial    buildings 
the  east  of  the  town,  the  western  part 

the  Japanese  town,  and  the  centre  being 
sd  by  the  prefecture,  custom-house,  post- 
ind  other  official  buildings.     The  bay  is 
beautiful,    and,    though    only    an    open 
ead,  affords  a  good  and  commodious  an- 
e,     not     only     to    extensive     mercantile 
ig,   but   also   to   the  naval   squadrons  of 
powers.     Work   on   a   large   harbor  was 
I    out    in    1889-96,    the    main    object   of 
was  to  prevent  the  gradual  silting  up  of 
ichorage ;    it   is   enclosed   by   two  break- 
one  and  one-quarter  miles  long,  and  an 

ier,   1,900  feet  long,  connected  with  the 
/  to  the  capital,  17  miles  off.    Yokohama 
entre    for   tourists   visiting   Japan.    The 
ts    into    Yokohama   are   valued   at   ap- 
lately  $120,000,000,  mainly  sugar,  metals 
.etal  manufactures,  cotton  manufactures, 
ne,  raw  cotton  and  woolens;  the  exports 
0,000,000,   mainly  raw  and  manufactured 
Dpper,  tea,  fish,  cotton  goods,  fish-oil  and 
The  number  of  vessels  entered  annually 

It  3,600  with  a  tonnage  of  about  11,500,000, 
British,    Japanese,    Russian,    American 

rench.     Pop.  428,663. 

►KOI  HEISHIRO,  yo-kcn'  hay'she-ro, 
:se  philosopher,  educator  and  statesman, 
nated  at  Kioto  15  Feb.  1869  for  his  liberal 
is.  Born  in  Kumamoto  in  Higo,  before 
lis  fame  as  a  scholar  in  Chinese  and  as 
r  and  expounder  of  the  Oyomei  (q.v.) 
)phy  made  the  feudal  castle  lords  com- 
3r  the  honor  of  his  presence  and  the  use 
talents   (1845-65),  many  of  the  makers 
New  Japan  being  his  pupils  and  carrying 
s    ideas.      His    best    work   was    done   in 
(q.v.).  He  opened  a  new  chapter  in 

lations  of  the  Orient  with  the  Occident, 
in  1865  he  sent  his  two  nephews  to 
ca  for  education  at  New  Brunswick,  N.  J. 

When  in  1867,  after  the  coup  d'itat  in  Kioto, the  new  government  was  formed,  the  aged 
scholar  was  called  to  advise  the  new  men  in 

power,  many  of  them  his  former  pupils.  Gain- 
ing their  confidence,  he  proposed,  after  the 

example  of  Abraham  Lincoln,  that  the  outcasts, 
*eta*  and  ̂ hinin"  (not  human)  numbering 
nearly  one  million,  should  be  raised  to  citizen- 

ship and  that  freedom  of  conscience  be  per- 
mitted. Attacked  on  his  way  home  by  the 

ronin  ruffians  in  Kioto,  he  was  shot  and  be- 
headed *for  holding  evil  opinions,^*  i.e.  Chris- 

tianity. All  the  assassins,  except  one,  were 
caught  and  beheaded.  On  the  proclamation  of 
the  Constitution  by  the  Mikado  in  1889,  Yokoi 
was  awarded  posthumous  honors.^  His  son 
Tokiwo  Yokoi  is  a  notable  writer  in  English. 
Consult  Grif!is,  ̂  The  Japanese  Nation  in  Evolu- 

tion >  (1907);  and  <The  Rutgers  Graduates  in 
Japan,*  (1916) ;  and  Armstrong,  ̂ Light  from 
the  East>   (1914). 

YOKOSUKA,  yoTcd-soo'ka,  Japan,  town and  naval  station  on  the  Bay  of  Tokio,  12 
miles  south  of  Yokohama.  It  is  connected 
with  Yokohama  by  rail  and  steamer,  and  with 
Kamakura  and  Tokio  by  rail.  It  has  a  spa- 

cious land-locked  harbor,  large  dry  docks,  a 
naval  arsenal,  and  ship-building  yards  suit- 

able for  the  construction  of  large  war  vessels. 
On  these  works  several  millions  of  dollars 

were  spent  in  the  first  years  of  their  opera- 
tion, and  their  efficiency  is  being  increased 

yearly.  About  a  mile  from  the  town  is  the 
grave  of  Will  Adams  (q.v.),  the  first  English- 

man to  enter  Japan.    Pop.  about  100,000. 

YOKUTS  («Indians»),  a  group  of  about 
two  dozen  small  trtbes,  forming  the  Mariposan 
linguistic  stock  of  North  American  Indians,  and 
occupying  an  irregular  area  in  central  south- 

ern California  from  Fresno  River  in  the  north 
to  near  the  southern  extremity  of  Tulare  Lake 
in  the  south,  and  between  the  Sierra  Nevada 
in  the  east  and  the  Coast  Range  in  the  west; 
also  a  strip,  10  to  20  miles  wide,  extending 
southeastward  from  Tulare  Lake  along  the 
eastern  tiase  of  the  latter  range  to  Mount 

Pinos,  about  lat.  34**  45',  together  with  an 
isolated  area,  occupied  by  the  Cholovone  divi- 

sion, in  San  Joaquin  Valley  from  the  Tuo- 
lumne northward.  The  tribes  in  general  were 

segregated  by  the  natural  features  of  their 
territory,  such  as  river  valleys,  and  each  tribe 
had  its  hereditary  chief.  Their  village  con- 

sisted of  a  single  row  of  tule-thatched,  wedge- 
shaped  houses,  with  a  continous  ramada  or 
shelter  of  brush  along  the  front.  In  early 
times,  when  large  game  was  abundant,  hunt- 

ing formed  an  important  pursuit,  but  with 
the  coming  of  the  whites  and  the  disappear- 

ance of  the  game  they  were  compelled  to  re- 
sort almost  exclusively  to  the  products  of  the 

soil,  the  streams  and  lakes,  although  rabbits 

and  quail  were  always  a'bundant  and  were  com- 
monly trapped.  Seeds  of  various  kinds  were 

gathered  for  use  as  food,  as  also  were  grass- 
hoppers, caterpillars,  worms  and  the  larvae  of 

insects.  Dogs  were  raised  for  the  same  pur- 
pose and  even  skunks  were  not  despised;  but 

the  coyote  and  the  rattlesnake  were  always 
tabooed.  Their  basketry,  excellent  in  shape, 
design  and  execution,  formed  their  chief  handi- 

work.   The  Yokuts  women  were  chaste  before 
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the  settlement  of  their  country  by  the  whites. 
Marriage  was  perhaps  l)y  purchase,  the  hus- 

band rcsidin^i^  at  the  house  of  his  wife;  infanti- 
cide was  practised  in  cases  of  deformity  and 

the  dead  were  {generally  cremated.  The 
Yokuts  are  now  but  a  remnant  of  a  unce  com- 

paratively populous  group  of  tribes.  Early 
warfare  with  the  Paiutes,  who  pressed  them 
closely  from  the  east,  and  later  and  more 
disastrous  contact  with  white  rutVians  who 
found  the  Indians  in  their  way,  practically  ex- 

terminated many  of  the  tril>es.  Their  pres- 
ent population  is  al>out  500  of  Indian  habits 

and  life.  But  numerous  members  of  the  race 
have  been  absorbed  into  the  life  of  the  nation 
and  are  no  longer  immerated  as  members  of 
die  Yokuts   tribes. 

YOM  KIPPUR,  a  rabbinical  term  desig- 
nating the  Jewish  Day  of  Atonement.  Sec 

Atonement. 

YONEZAWA,  y6'na-za-wa.  Japan,  a  city in  the  northern  centre  of  Hondo,  which  in 
Japanese  annals  had  a  long  and  interesting 
feudal  history.  Shut  in  on  all  sides  by  the 
mountains,  it  was  a  community  apart.  On  the 
railroad,  which  strikes  the  west  coast  north- 

ward, it  is  famous  for  its  silken  fabrics  which 
for  over  150  years  have  had  a  reputation 
throughout  the  empire.  Its  old  castle  grounds, 
centre  of  song  and  story,  is  now  a  park  and 
its  temples  are  renowned.    Pop.  about  38,265. 

YONGAMPO,  yon-gam'po,  Korea,  a  sea- port on  the  left  bank  of  the  Valu  estuary,  near 
Wiju,  with  a  large  and  important  hart)or.  It 
was  used  as  a  landing  place  by  the  Japanese 
during  the  Chino- Japanese  War  in  18*>4.  and 
just  prior  to  the  Russo-Japanese  War  of  1904 
was  an  important  outpost  of  the  Russian  ad- 

vance into  Korea  and  the  headquarters  of  their 

timber-felling  concession.  Russia's  strong protests  agamst  opening  the  port  to  foreign 
trade  was  one  of  the  main'  events  that 
hastened  the  war.  See  Korea ;  Japan  —  Russo- 
Japanese  War. 

YONGE,  Charlotte  Mary,  English  author: 
b.  Otterbournc,  Hampshire.  11  Aug.  1823;  d. 
there,  23  March  1901.  She  received  a  private 
education.  She  made  her  name  widely  known 
by  the  publication  in  1853  of  a  novel  en- 

titled *The  Heir  of  Redclyffe,*  which  exer- 
cised an  important  influence  on  some  High 

Church  minds  of  that  time.  She  devoted  part 
of  the  proceeds  to  fitting  out  a  mi«isionary 
ship.  The  Southern  Cross,  for  Bishop  Selwjm. 
None  of  her  later  novils  came  up  to  the  stand- 

ard of  *The  Heir  of  Rcdclyffe.*  Among  the 
best  of  them  are  *  Katharine  Ashton* ;  *The 
Daisy  Chain*  (1856),  the  proceeds  of  which 
she  devoted  to  founding  a  missionary  college 
at  Auckland,  in  New  Zealand;  MIupcs  »nd 
Fears*;  <The  Little  Duke>;  'The  Prince  and 
the  Page*;  and  *The  Oovc  in  the  Eiigle's 
Nest.*  Her  staunch  attachment  to  the  Church 
of  England  more  or  less  colors  all  these 
works,  and  was  also  manifested,  not  only  in 
the  field  of  practical  effort.  l)Ut  in  the  choice 
of  the  subjects  of  some  other  of  her  works, 
such  as  *  Biographies  of  Good  Women' 
(lWi2);  <Life  of  Bishop  J.  C.  Patterson* 
(1«73);  Mohn  KeMe'<;  Parishes*  (1«08) ;  and 
«The  Patriots  of  Palestine'  (1898).  Her 
later  novels  showed  her  to  be  out  of  touch 

with  the  new  generation  which  had  cast  oC 
the  smug  manners  and  pseudo-culture  of  the 
Victorian  period.  Her  rematnine  works  id- 
elude  *  Christian  Names:  their  History  aad 
Derivation'  (1863);  ̂ Cameos  from  iuighih 
History*  (1869^^);  'History  of  Gcnnany* 
(1877);  <History  of  France*  (1879);  'Uni- 

versal History  for  Young  People.*  For  JO 
years  she  edited  a  High  (Thurch  magazine 
known  as  The  Monthly  Packet.  An  illnt- 
tratcd  edition  of  her  more  popular  works  la 
fiction  appeared  in  1888-89.  Consult  Cole- 

ridge. Cliristabel,  *Life  of  Charlotte  M.  Yongc' 
(New  York  1903)  and  Romanes,  Ethel,  *  Char- 

lotte Mar>'  Yonge,  An  Appreciatiua*  (Lon- don 1908). 

YONKERS.  y6nk'*rz.  N.  Y.,  dty  of  West- chester County,  on  the  Hudson  River,  and  on 
the  New  York  Central  Railroad,  north  of  and 
adjoining  New  York  City.  It  has  rcf^ular 
steamer  connection,  for  passengers  and  freight. 
with  New  York  and  Albany,  and  is  conncaed 
by  electric  lines  with  New  York.  Mount  Ver- 

non, New  Rochelle  and  many  of  the  villages 
and  cities  on  the  Hudson. 

Industries. —  The  good  opportunities  for 
shipment  of  goods  by  land  and  water  have  aided 
the  industrial  growth  of  the  city.  In  I92D 
the  estimated  number  of  wage-earners  in  facto- 

ries is  15.000.  and  the  yearly  pro<hiction  a^ 
proximates  $75,000,000.  The  carpet  and  rvg 
mills  alone  employ  over  5.000  people.  There 
are  very  large  foundries  and  machine  shop^ 
electric  motor  and  electrical  supplies  factories 
besides  rubl>er  works,  lai^e  sugar  houses,  mano- 
factorics  of  patent  medicines,  fuels^  etc..  con- 

fectionery, furniture,  roofing  matenals,  cloth- 
ing and  hats.  There  are  large  coal  yards,  graia 

elevators,  tht*  Otis  Klcvator  Company  work^ 
ship  and  lH)at  building  yards,  bridge  worio^ 
lumber  mills,  flour  and  grist  mills  and  carriMe 
and  wagon  factories.  There  are  three  dw|f 
and  four  weekly  newspapers. 

Municipal  Improvements  and  BidlAMa^ 
Yonkers  is  built  on  a  series  of  terraceswEd 
rise  from  the  Hudson  to  an  elevation  of  42S 
feet  al)ove  tide-water.  The  view  from  the  ete* 
vatod  portions  includes  a  long  distance  op  and 
down  the  Hudson,  the  Palisades  and  the 
tiful  valley  to  the  east.    In  the  residential  put 
of  the  city  are  the  homes  of  many  N< 
City  business  men.  The  city  has  a  froaticc 
of  nearly  five  miles  on  the  Hudson,  and  a- 
tends  along  the  Bronx  River  for  about  serea 
miles.  The  streets,  covering  115  miles,  aif 
broad,  many  of  them  paved,  and  wril  ihntfd 
The  city  owns  and  operates  the  waterworks 
There  are  three  small  public  parks  mainta^ed 
by  the  city,  also  two  public  lath  hoaics. 
on  the  Hudson,  a  steel  pavilion  for  recre 
There  is  «^n  excellent  sewer  system.  The  . 
cipal  piililic  buildings  are  the  government  bail^ 
ing,  the  library  in  Washington  Park.  Ai 
churches,  .schools  and  charity  institutions^  Tic 
city  hall  is  of  considerable  historic  iniercii;  k 
was  formerly  the  Philipse  Manor  and  was  hiA 
in  17.^2.  Since  1868  it  has  been  nsed  M  a 
municipal  building.  Another  noted  Inrihfiw  il 
^Greystone.*  once  the  residence  of  Sanm^  ). Tilden. 

Churches,  Charitable  and  iM«Mi^^Vfri'  i» 
stitutions.— There  are  JO  diardies,  umm  «f 
which  are  buildings  of  considerable 
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merit.  The  city  has  the  Homoeopathic 
ail.  Saint  John's  Riverside  Hospital.  Saint 
's   Hospital,   Leake  and   Watts   Orphan the  Hebrew  Home  for  the  Aged  and 
I  and  private  institutions.     The  educa- 
institutions  are  Lowden  and  Halsted 

s.  the  Spencerian  Business  College ;  a  pub- 
.  school,  established  in  18S2 ;  public  and 
elementary  schools  and  kindergartens; 

ic  library  (building  presented  by  Andrew 
jie) ;  the  Hollywood  Inn  for  Working- 
with  a  library  of  10,000  volumes;  the 
n's  Institute  Library,  and  Saint  Joseph's ng  School  for  Nurses.  Near  the  city 
are  Saint  Joseph's  Seminary  (q.v.),  and Saint  Vincent  Academy  (R.C.).  The 
is  a  sdiool  for  girls. 
oks  and  Finances. — Yonkers  has  both  na- 
and  State  banks,  the  combined  deposits 
ting  to  approximated  $18,000,000.  The 
litures  for  municipal  maintenance  and 
ions  are  annually  about  $4,000,000. 

Dry. —  In  1650  Adrian  Van  der  Donck 
:veral  Dutch  families  settled  in  what  is 
ailed  Yonkers.  The  region  around  Yonk- 
en  belonged  to  the  Dutch.  It  became  a 
f  Philipse  Manor  in  1672  and  the  town 
illed  Philipsburg.  The  town  of  Yonkers 
>unded  in  1788,  and  in  1855  it  was  incor- 
d  as  a  village.  The  town  was  divided 
2;  the  northern  part  was  chartered  as 
y  of  Yonkers  and  the  southern  part  was 
Kingsbridge.  In  1874  Kingsbndge  be- 
a  part  of  New  York  Gty.    Pop.  about 

t    Scharf,    ̂ History    of    Westchester 
y  ;  Allison,   ̂ The  History  of  Yonkers* 

)NNE,  yon,  France,  a  northern  interior 
ment  bounded  by  Seine-et-Mame,  Aube, 

i'Or,  Ni^vre  and  Loiret;  area,  ̂ 892 miles;  capital,  Auxerre.  The  surface 
erally  intersected  by  low  hills,  sometimes 
I,  but  usually  covered  with  fruitful  vine- 
which  yield  the  famous  Chafblis,  Joigny, 
re  and  Tonnerre  wines.  Between  the 
ie  beautiful  and  productive  valleys.  The 
elevated  land  is  in  the  southwest,  forming 
iter-shed  between  the  basins  of  the  Loire 
leine.  The  small  part  belonging  to  the 
r  is  drained  by  the  Veille.^  All  the  rest 
:s  to  the  latter,  which  receives  it  chiefly 
:  navigable  Yonne.  The  climate  is  tem- 
,  and  the  air  pure  and  healthful,  except 
ae  wet,  marshy  spots.  The  minerals  in- 
iron,  red  and  yellow  ochre,  building-stone, 
raphic  stones,  pavement  and  pottePs  clay. 
manufactures  are  of  coarse  woolens, 
n  covers,  serge,  ̂ lue,  sugar,  glass,  etc. 
rade  is  in  corn,  wme,  vinegar,  wood  and 
lal,  ship-timber,  wool,  cattle,  iron  and 

Pop.  303,889. 

JOSUFZYE,  yoo-soof 'zl,  or  YUSUFZAI 
dren  of  Joseph*),  an  important  Afghan on  the  northwest  frontier  of  India.  Their 
try    includes    about    2,000    square    miles 
the  British  district  of  Peshawur  and  also 

lis  beyond  the  north  boundary,  and  their 
lumber  is  estimated  at  246.000,  including 
soldiers.  The  crops  of  tiie  region  are 

,  barley,  millets,  maize,  cotton  and  mus- 
eed.    Iron,  cattle  and  wool  are  exported 
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and    the    transit   trade    is   connderable.    See 

YORICK,  (1)  The  king's  fool,  whose  skull is  apostrophized  oy  Hamlet  in  the  fifth  act  of 
Shakespeare's  tragedy  of  <*Hamlet.>  (2)  The 
pseudohym  adopted  by  Laurence  Sterne  in  <A 
Sentimental  Joamty.^  (3)  The  parson  in 
Sterne's  ̂ Tristram  Shandy,^  intended  as  a  por- trait of  himself. 

YORITOMO  MINAMOTO,  yd-i«-to'md 
m^na-md'td,  Japanese  soldier  and  statesman: b.  1146;  d.  1199.  He  became  about  1159  the 
leader  of  the  milit^r^  clan  of  Minamoto  in  its 
feud  with  that  of  Taira.  In  1180  he  assembled 
an  army  of  considerable  strength,  and  began 
operations  against  the  Taira,  whom  In  1185  he 
completely  destroyed  in  the  naval  battle  off 
Dan-no-ura,  not  far  from  ShimonosekL  He 
became  practically  ruler  of  Japan,  diough  nomi- 

nally subject  to  the  Mikado,  was  made  (1192) 
Sei-i-tai  sho-gun,  establishea  his  capital  at  Ka- 
makura  and  laid  the  basis  of  the  feudal  system 
of  Japan.    See  Japak«  History. 

YORK,  CardinaL  See  Stuast,  Heney 
Benedict  Maria  Clement. 

YORK,  Duke  oU  a  title  formerly  conferred 
on  the  second  sons  of  the  kings  of  ̂ igland.  It 
was  first  borne,  however,  by  Edmund  im  Lang- 
ley,  fifth  son  of  Edward  HI,  who  was  created 
Duke  of  York  in  1385,  and  died  in  1402.  He 
was  the  founder  of  the  house  of  York,  in  Eng- 

lish history  that  of  the  ̂ white  rose,*  while  hss 
elder  brother  John,  fourth  son  of  Edward  HI, 
created  Dtike  of  Lancaster  in  1562,  was  the 
founder  of  the  rival  house  of  Lancaster,  or  the 
*red  rose* :  and  their  claims*  were  contested  for 
nearlv  halt  a  century  in  the  so-called  Wars  of 
the  Roses.  The  first  Duke  of  York  was  suc- 

ceeded by  his  son  Edward,  who  fell  at  Agin- 
court  in  1415,  and  was  succeeded  by  his  nephew 
Richard,  son  of  Anne  Mortimer,  who  was 
granddaughter  of  Lionel,  Duke  of  Oarence. 
third  son  of  Edward  HI.  It  was  by  virtue  ot 
this  descent  from  the  Duke  of  Clarence  that 
tiie  house  alleged  its  superior  right  over  that 
of  Lancaster,  which  was  descended  from  the 
fourdi  son  oi  Edward  III.  The  title  was  sub- 
sequentW  borne  Inr  Edward  Plantas^enet,  after- 

ward Edward  IV;  by  Richard  rlantagenet, 
supposed  to  have  been  mtu-dered  in  1483  by  his 
uncle,  Richard  III ;  by  Henry  Tudor,  afterward 
Henry  VIII;  by  Qiarles  Stuart,  afterward 
Charles  I;  by  James  Stuart,  afterward  James 
II ;  and  was  conferred  by  the  pretender,  James 
III,  on  his  second  son,  Henry  Benedict,  laiown 
in  history  as  Cardinal  York,  the  last  of  the 
royal  fanaly  of  Ac  Stuarts.  After  the  acces- 

sion of  the  house  of  Hanover  to  die  British 
throne,  George  I  created  his  brother  Ernest 
Augustus  Duke  of  York  and  Albany  (1716). 
He  died  in  1728.  and  the  title  was  held  by  Ed- 

ward Augustus,  the  second  son  of  Frederic, 
Prince  of  Wales,  and  Frederic,  second  son  of 
George  III,  who  was  made  commander-in-chief 
of  the  British  amr^,  but  showed  little  ability. 
The  title  was  in  abeyance  until  1892.  when  it 
was  conferred  on  Prince  George  Frederick  Er- 

nest Albert,  the  second  son  of  Edward  VII, 
who  in  1910  ascended  the  throne  as  George  V. 

YdRK  (British,  Caer^  Ehroe;  Latin,  Ehora- 
cfim),  England,  an  archiepiscopal  city,  count]^ 
mumdpal  and  Parliamentary  boroui^  capital  of 



640 YORK 

Yorkshire,  196  miles  north-northwest  from  Lon- 
don by  rail,  at  the  confluence  of  the  Foss  with 

the  Ouse.  It  consists  of  the  city  proper,  and  of 
suburbs,  some  portions  of  which  are  situated 
across  the  Foss,  and  communicate  with  the  rest 
by  several  bridges.^  The  city,  with  a  circuit  of 
nearly  three  miles,  is  enclosed  by  ancient  double 
walls,  originally  Roman,  but  restored  by  Edward 
I,  and  partly  repaired  at  subsequent  periods;  the 
portions  which  still  remain  have  been  converted 
into  promenades,  commanding  a  beautiful  pros* 
pect  of  the  surrounding  country.  York  is  en- 

tered by  four  imposing  ̂ tes;  and  is  built  for 
the  most  part  in  narrow  irregular  streets,  many 
lined  with  houses  of  antique  appearance.  Im- 

provements have  modernized  many  of  the  older 
parts  of  the  city,  and  many  handsome  ran^s  of 
new  buildings  have  been  erected.  The  minster 
or  cathedral  dates  from  the  7th  century,  but  did 
not  begin  to  assume  its  present  form  till  1171, 
and  was  not  completed  till  1472.  A  S9uare  mas- sive tower  rises  from  the  intersection  to  the 
height  of  235  feet,  and  two  other  lofty  towers 
of  graceful  proportion,  196  feet,  flank  a  richly- 
decorated  western  front,  divided  by  paneled 
buttresses  into  three  compartments,  of  which 
that  in  the  centre  is  chiefly  occupied  bv  a  beau- 

tiful window  and  a  splendid  portal.  Measured 
without  the  walls,  the  whole  length,  from  east 
to  west,  is  524  feet,  and  the  width  across  the 
transepts,  north  to  south,  222  feet ;  length,  from 
west  door  to  choir,  264  feet;  length  of  choir, 
162  feet;  breadth  of  body  and  side  aisles,  109 
feet.  The  interior  consists  chiefly  of  a  lofty 
nave,  separated  from  its  aisles  bv  long  ranges 
of  iinelv  clustered  columns,  a  still  loftier  choir, 
lighted  by  a  magnificent  and  beautifully  blazoned 
wmdow,  and  a  lady-chapel  continuing  the  choir, 
and  containing  some  beautiful  monuments.  The 
cathedral  has  twice  sustained  seiious  damage 
and  narrowly  escaped  total  destruction  from  fire, 
caused  in  1829  by  an  incendiary  lunatic,  and  in 
1840  by  the  negligence  of  a  workman  engaged 
on  its  repair.  The  chapter-house,  entered  from 
the  north  transept  of  the  cathedral,  is  a  richly 
decorated  octagon,  and  near  it  is  a  fine  old 
chapel,  originally  forming  part  of  the  old  archi- 
episcopal  palace,  and  now  appropriated  to  the 
library.  York  possesses  manv  other  places  of 
worship,  including  a  beautiful  Roman  Catholic 
pro-cathedral;  and  collegiate,  grammar,  blue- 
coat,  gray-coat  and  board  schools.  Other  not- 

able liuildings  and  establishments  are  an  ancient 
Gothic  guildhall  (1446),  and  spacious  mansion- 
house  adjoining;  the  fine  old  ruins  of 

Saint  Mary's  Abbey;  Clifford's  Tower,  part 
of  the  city  castle  founded  by  the  Con- 
qucnir;  the  fine  old  merchants'  hall;  county assize  courts;  city  courts  of  justice  in  the 
late  Gothic  style  (1892);  the  museum  of 
the  Yorkshire  Philosophical  Society,  assembly- 
room.  Masonic  hall,  baths,  art-galler>\  free 
lifjrary,  the  Yorkshire  Club-house,  concert 
rooms,  two  theatres,  cemetery,  lunatic  and  blind 
asylums,  dispensary,  county  hospital,  cattle  mar- 

ket, almshouses  and  numerous  other  charities. 
The  railway  station  is  one  of  the  finest  in  Eng- 

land. The  manufactures  include  iron  castings, 
btittles,  leather,  flour,  cocoa,  gloves,  glass,  flax 
spinninff,  linen  and  crmfectionery.  York  ranks 
second  amoiiL'  Kn^'lish  cities,  it*^  archbishop 
having;  the  title  of  Primate  of  Enpland  (see 
ARrnBisHop);  its  chief  macistrate  takes  the 
title  of  lord-niay«>r.     It  is  the  head(|uarters  of 

the  North-Eastcm  Railway  Company  and  con- 
tains their  carnage  and  wagon  shoos.  There  ih 

communication  by  water  with  sdby.  Goolr. 
Hull,  etc.  York  was  the  earlv  British  Caer 
Ehroc  of  the  Brigantes  and  under  the  Romans 
as  Eboracum  became  their  principal  scat  of 
power  in  the  north,  if  not  in  tne  whole  coomry 
Here  died  the  Roman  emperors  Sevems  and 
Cons  tan  tius  Chlorus,  and  here  it  is  popuhriy 
(but  incorrectly)  supposed  Constantine  the 
Great  was  born.  After  their  departure  it  to  far 
retained  its  importance  as  to  become  the  capinl 
of  Northumbna,  whose  king.  Edwin,  in  624 
made  it  an  archiepiscopal  see.  In  the  8ih  cca- 
tury  its  diocesan  school  attracted  students  not 
only  from  all  parts  of  the  kingdom,  but  fron 
France  and  Germany,  and  sent  out  scholars  who 
afterward  acquired  European  celebrity.  Here 
the  first  English  Parliament  was  held  by  Haay 
II  in  1160.  In  after-times  it  makes  a  distiB- 
guished  figure  in  almost  all  the  great  epochs  and 
events  of  English  history,  during  the  Civil  War 
surrendering  to  the  Parliamentarians  after  a 
siege  of  several  weeks,  subsequent  to  their 
victory  at  Marston  Moor  in  the  vicinitv.  Aaoog 
its  distinguished  natives  are  Alcuin,  the  tutor  to 
the  family  of  Charlemagne;  Flazman  ibe 
sculptor;  and  William  Etty  the  painter.  Pop 
82,282.  Consult  Drake,  F.,  'Eboraciun:  or  the 
History  and  Antiquities  oJf  the  City  of  Yofk' 
(1843);  Raine,  J.,  <York'  (1893);  Purey^Cus. 
A.  P.,  'York  Minstcr>  (1897)  ;  Rowntree.  R  S, 
'Poverty:  A  Study  of  Town  Life>  (1901). 

YORK,  Me.,  town,  port  of  entry.  York 
County,  on  York  River,  and  on  Uic  Boston  sod 
Maine  Railroad,  about  45  miles  south  by  west 
of  Portland  and  100  miles  southwest  of  Au- 

gusta. It  is  in  an  agricultural  region,  but  is 
known  as  a  favorite  summer  resort  It  has  a 
number  of  buildings  of  historic  interest,  amoag 
which  is  the  jail,  which  is  one  of  the  oldest  io 
the  country.  It  contains  several  villages  m 
which  are  many  summer  cottages.  The  tovn 
was  set  off,  in  1622.  from  land  granted 
by  the  Plymouth  Council  to  John  Mason 
and  Ferdinand  Gorges.  In  1624  the  place 
was  called  Agamenticus.  On  1  March  1610 
a  territory  of  21  sauare  miles  was  incorpo- 

rated as  a  borough  by  Gorges,  and  chartcm 
as  the  cit^  of  Cxorgcana  in  1642.  This  was  ibt 
first  municipal  corporation  made  bv  the  En|^ 
in  North  America.  On  the  death  of  darks 
I,  in  1649,  Georgeana  Gty,  Isle  of  Shoals,  WeOs 
and  Kitterytown  united  and  established  a  con- 

federacy. In  1652  the  confederacy  and  all  of 
Maine  came  under  the  control  of  MaKsadM- 
setts.  The  city  charter  of  Georgeana  was  re- 

voked, and  the  name  changed  to  York.  TV 
limits  of  the  present  town  are  about  as  in  ItSZ 
In  the  earlv  years  the  town  suffered  from  la- 
dian  depredations;  one  attack,  in  16A2,  rtsahcd 
ill  the  massacre  or  capture  of  about  one-Ut 
the  inhabitants.  The  population  is  about  ijBO 
Consuh  Emery,  G.  A.,  *  Ancient  Gty  of  Gor- 
gcana  and  Modem  Town  of   York'    (7 
1873):  Baxter,  J.  P.,  <Sir  Ferdinand  GoffD 
and  His  Province  of  Mainc^  (1890);  tL 
*  Agamenticus,  Bristol.  Gorgcana,  YoA' 
(Portland  1904);  Boiive.  Pauline  C,  'OU 
York,  a  Forj^ottcn  Seaport'  (in  Nt 
Mtiffocinc,  July  1902). 

YORK.    Neb.,    city,    county-^cat    of   Y( 
(^>nl1ty.     on    the     Chicago,     BurlingtoQ    tti 
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/  and  the  Chicago  and  Northwestern 
ids,   50  miles   west   of   Lincoln.     It   was 
in  1871  and  in  1880  was  incorporated, 

in  agricultural  and  stock-raising  region, 
s  industries  are  connected  chiefly  with 
products.  It  has  a  flour  mill,  machine 
foundry,  large  stock  yards  and  grain  elc- 
and  a  good  Federal  post  office.  The  edu- 
al  institutions  are  York  College  (U.B.), 
i  in   1890;  a  high   school,  established  in 
the  Hol^  Family  Academy  (R.C.) ;  a 

:rous  busmess  college;  four  ward  schools 
Irish  elementary  schools  and  public  school 
es.  The  State  Odd  Fellows  Home  and 
others  Jewels  Home  (M.E.)  are  located 
There  are  two  national  banks  with  a 
led    capital    of    $500,000   and   two    State 
with  a  combined  capital  of  $100,000; 

ne  daily  and  three  weekly  papers.    There 
miles  of  payed  streets,  four  parks  with 
trees  and  drives,  and  a  paid  fire  dcpart- 
svith  modern  fire  apparatus.    Pop.  7,500. 

)RK,  Pa.,  city,  county-seat  of  York 
/,  on  the  Condorus  Creek,  and  on  the 
ylvania,  the  York  Southern,  the  Northern 
il  and  the  Western  Maryland  railroads, 
28  miles  southeast  of  Harrisburg,  and  95 
west  of  Philadelphia.  It  is  in  a  produc- 
rming  section  and  has  considerable  man- 
ring  interests. 
1914  (government  census)  the  city  had 
00  manufacturing  establishments,  capital- 
3r  $29,328,000,  with  an  output  valued  at 
>,000.  The  foundry  and  machine  fin- 
products  arc  the  largest  industry,  closely 
ed  by  the  tobacco  products.  Other  man- 
res  of  which  there  are  large  and  valuable 
s  annually  are  agricultural  implements, 
30XCS,  food  products,  carriages,  wagons, 
je  and  wagon  materials,  confectionery, 
nd  grist  mill  products,  furniture,  iron  and 
products  (including  nails,  spikes,  wire 
etc.),  lumber  products,  paper  and  wood 
shirts  and  patent  medicines.  The  vast 
generated  at  Yorkhaven,  11  miles  north 

rk,  has  greatly  increased  the  manufactur- 
dustries  of  York.  There  is  an  extensive 
n  the  manufactured  products  and  in  gen- 
lerchandise  which  is  distributed  to  the 
s  and  towns  of  a  large  region.  The  sur- 
;  slightly  rolling  and  has  sufficient  slope 
ke  excellent  drainage.  The  streets  are 
and  well  shaded.  The  city  is  laid  out 
ions  or  blocks,  520  feet  long  and  480  feet 
There  are  seven  beautiful  parks,  of 
the  principal  are  Highland,  Farquhar  and 
The  principal  public  buildings  are  the 
ment  building,  the  courthouse,  county 
le  Masonic  Temple,  four  market  build- 
n  opera  house,  three  public  halls  and  the 
pal  buildings.  There  is  an  excellent 
supply  and  a  good  sewerage  system, 
are  over  60  churches,  representing  16 
It  denominations.  The  principal  char- 
institutions  and  hospitals  are  the  city 
.1,  charity  hospital,  county  almshouse, 
ms  Home,  Christian  Home  and  private 
-iums.  The  educational  institutions  are 
Collegiate  Institute  (Presb.);  York 

r  Academy,  founded  in  1787;  two  busi- 
:hools.  Saint  Patrick's  Academy  (R.C)  ; 
ic  high  school,  founded  in  1870;  public 
arish     sc1i(h>Is,     a     i)ublic    librar>',     York 

County  Law  Library,  and  Saint  John's  Church 
free  library.  There  are  five  national,  three 
State  and  two  private  banks. 

The  government  is  administered  on  the  com- 
mission plan,  which  provides  for  a  mayor, 

elected  for  four  years,  and  four  commissioners 
elected  for  two  years. 

A  permanent  settlement  was  made  in  1735 
by  a  German  colony ;  but  in  1741  the  town  was 
laid  out  by  John,  Thomas  and  Richard  Penn, 
and  incorporated  as  a  borough  in  1787.  In  1887 
York  was  chartered  as  a  city.  In  1749  the 
first  Court  of  General  Quarter  Sessions  was 
held  here.  In  1777  the  Continental  Congress  left 

Philadelphia,  fearing  capture  by  Howe's  army, 
and  convened  in  York  30  September.  Congress 
continued  to  hold  sessions  in  York  until  27 
June  1778.  Pop.  50,543.  Consult  Gibson, 
^History  of  York  County >    (Chicago  1886). 

YORK,  a  river  in  Virginia,  formed  by  the 
confluence  of  the  Pamunkey  and  Mattapony 
rivers.  It  is  the  tidal  estuary  of  the  rivers, 
which  begins  at  West  Point  and  flows  southeast 
to  the  Chesapeake  Bay,  into  which  it  empties 
about  18  miles  north  of  the  James  River.  It 
is  40  miles  long  and  navigable  to  the  head  of 
tide  water.  At  its  entrance,  on  York  Spit,  is 
a  lighthouse. 

YORK,  BatUc  of,  in  the  War  of  1812. 

Perry's  victory  at  Lake  Erie  (q.v.)  and  Harri- 
son's defeat  of  Proctor  at  the  Thames  (q.v.) 

successfully  concluded  one  part  of  the  cam- 
paign for  the  invasion  of  Canada.  As  the  next 

step  Gen.  Henry  Dearborn  (q.v.)  planned  to 
capture  York  (now  Toronto),  besiege  Fort 
George  (q.v.)  by  land  and  water,  and  then 
move  on  to  Kingston  after  being  jomed  by  the 
troops  at  Buffalo,  which  were  to  capture  Forts 

Erie  and  Chippewa.  Leaving  Sackett's  Harbor 
(q.v.)  defenseless.  Com.  Isaac  Chauncev  (q.v.), 
with  14  vessels,  carrying  112  guns  and  980  men, 
conveyed  Dearborn,  Zebulon  M.  Pike  (q.v.) 
and  1,600. troops  to  York,  which  was  attacked 
on  the  morning  of  27  April  1813.  The  British 
garrison  of  600  regulars  and  militia  under 
Aiajor-General  Sheaffe  were  driven  back 
toward  their  main  works  but  when  about  60 
yards  away  a  powder  magazine  was  exploded 

by  the  British  causine  great  "havoc  and  kiUing about  40  British  and  1(X)  American  soldiers. 
Pike  being  among  those  mortally  wounded. 
Nevertheless  the  Americans  pressed  forward 
and  finally  drove  the  regulars  toward  Kingston 
and  captured  the  militia,  besides  large  quanti- 

ties of  stores  and  a  10-gun  brigade.  The  public 
buildings  were  then  set  afire.  The  American 
loss  was  about  320  killed  and  wounded  and  the 
British  90  killed,  200  wounded  and  300  prison- 

ers. This  paved  the  way  for  the  capture  of 
Fort  George  (q.v.)  and  the  later  battles  of 

Stony  Creek,  Beaver  Dam,  Chrystler's  Farm, 
Chateaugay,  Lacolle  Mill,  Fort  Erie,  Chippewa, 
Lund/s  Lane,  Plattsburg  and  Lake  (Thamplain 

(qq.v.).  Consult  Wiley  and  Rines,  <The 
United  States,>  Vol.  V,  pp.  402-405;  Roosevelt, 
< Naval  War  of  1812, >  pp.  224-230;  Whitney, 
Henry,  <Life  of  Pike^ ;  ̂ American  State 
Papers,  Military  Affairs,*  Vol.  I,  pp.  442-444; 
Maclay,  E.  S.,  ̂ History  of  the  Navy,*  Vol.  I; 
Cooper,  J.  F.,  ̂ Naval  History,*  Vol.  II;  histo- 

ries of  the  war  by  Lossing,  Brackenridge  and Armstrong. 



044 YORK  COLLEGE  ^  YORKTON 

YORK  COLLEGE,  located  at  York,  Nch. 
It  was  founded  under  the  auspices  of  the 
United  Brethren  in  Christ,  and  was  opened  to 
students  in  1890.  It  is  under  the  control  of  the 
board  of  trustees  composed  of  five  members  at 
large  and  representatives  of  four  conferences 
of  the  United  Brethren.  Its  organization  in- 

cludes the  College,  the  Preparatory  Department, 
the  Normal  Department,  the  Conservatory  of 
Music,  the  College  of  Commerce,  the  School  of 
Shorthand,  the  School  of  Expression,  the 

School  of  Art,  the  School  of  Telegraphy  (or- 
ganized in  1903)  and  the  Summer  School.  The 

college  offers  classical,  philosophical,  scientific 
and  literary  courses,  and  confers  the  degrees  of 
A.B.  atid  B.S.  The  work  of  each  course  is  in 
the  main  prescrilKjd.  The  normal  department 

offers  a  course  of  two  years,  and  a  three-years' 
teachers'  course,  which  is  preparatory  to  it.  The degree  of  bachelor  of  didactics  is  conferred  on 
all  graduates  from  the  normal  course.  A  model 
school  was  established  in  1903.  The  conserv- 

atory of  music  offers  courses  in  piano,  voice 
and  violin,  and  confers  the  degree  of  bachelor 
of  music  for  graduation.  The  College  of  Com- 

merce offers  a  course  of  one  year,  and  an  ad- 
vanced course  of  two  terms  additional;  the 

degree  of  bachelor  of  accounts  is  conferred. 
The  Summer  School  courses  are  intended 
specially  for  teachers,  and  a  model  school 
is  conducted.  Instruction  in  physical  train- 

ing is  given,  and  an  organization  of  college 
cadets  is  maintained  for  military  drill;  there  is 
also  a  field  for  athletic  sports  on  the  campus. 

The  students  maintain  Young  Men's  and 
Young  Women's  Christian  Associations,  and 
two  literary  societies.  York  College  is  con- 

sidered one  of  the  leading  institutions  of  higher 
learning  in  Nebraska. 

YORK   AND    LANCASTER,   Wars   of. 
See  Roses.  Waus  of  the. 

YORK  VON  WARTENBURG,  york  fern 

var'ten-boorg,  Hans  David  Ludwig,  Count,  a 
Prussian  field-marshal :  b.  Potsdam,  26  Sept. 
1759;  d.  Klcin-ols,  near  Breslau,  Silesia,  4  Oct. 
1830.  He  entered  the  army  in  1772,  but  was 
cashiend  for  insubordination  in  1779,  and  then 
served  the  Dutch  in  the  East  Indies  1783-84. 
He,  however,  was  reinstated  in  the  Prussian 
army  in  1785.  after  the  death  of  Frederick  the 
Great,  and  was  conspicuously  successful  as  a 
rear-guard  commandtr  in  the  Jena  campaigns. 
He  became  major-general  in  1§07  and  governor 
of  the  province  of  Prussia  in  1811.  He  com- 

manded the  auxiliary  corps.  Prussia  was 
obliged  to  send  to  aid  the  French  in  the  Rus- 

sian War  of  1812;  but  finding  the  Grand  Army 
doomed,  he  jielded  to  the  overtures  made  bv 
the  Russians  and  his  corps  was  *neutralizc(P 
b^'  the  Convention  of  Tauroggen.  His  action 
signaHzcd  a  turning-point  in  Prussian  historv 
and  resulted  in  the  alignment  of  Prussia  witn 
the  Allies.  He  was  especially  distinguished  dur- 

ing the  War  of  Li  I  >e  ration  and  the  invasion  of 
France  (IS13-14),  was  ennobled  in  1814  and 
made  a  field-marshal  in   1821. 

YORKE,  york.  Curtis,  pseudonym  of  S. 
Richmond  Lek.  Kn^ilish  novelist:  b.  Glasgow. 
She  is  the  dauijhter  of  J.  J.  Long  and  was  mar- 
riid  to  J.  W.  Richmond  Lee,  a  mining  en- 
j^ineer.  Amoiic  her  numerous  works  may  lie 
«:t«il  «Tliat  l.itilr  (;irl»   (18S());   'A  Record  of 

Discords'  (1894);  ̂ Because  of  the  ChiW 
(\i^Xy)]  <A  Flirtation  with  Truth*  (1897>:  *A 
Memory  Incarnate*  (1902);  *01ive  KinselU* 
(1905)  ;  <Their  Marriagc>  (1908)  ;  •The  Visior 
of  the  Years*  (1913);  <The  Alternate  Life' 
(1916).  etc. 

YORKSHIRE,  England,  the  largest  county 
of  the  kingdom,  bounded  on  the  north  by  the 
Tees,  separating  it  from  Durham,  east  by  the 
North    Sea,    south    by   Lincoln,    Nottingham, 
Derby   and   (Theshire,   and   west   by   Cheshire. 
Lancaster     and     Westmoreland;     area,     6.067 
square  miles.     Yorkshire  is  divided  into  tritb- 
ings,  or  three  ridings,  respectively,  the  north, 
cast  and  west,  each  having  a  separate  k>rd-licn- 
tenant,  but  a  single  high  sheriff  for  the  count) 
The  main  portion  of  the  county  forms  i  Urge 
central  valley  stretching  southeast  to  the  Hon- 
l)er,  flanked  on  one  side  by  the  Pennine  range 
and  on  the  other  by  the  Cleveland  Hills,  and 
drained  chiefly  by  the  Ouse  and  its  tributaries 
Considerably  more  of  the  North  Riding  is  pas- 

turage than  is  under  cultivation,  but  it  mcludci 
the  vale  of  York,  with  an  area  of  about  I.OO1) 
square  miles,  in  which  there  is  much  fertile  land 
growing  all  kinds  of  crojps.     It  also  includes 
the  Cleveland  district,  with   its  f^tzi  bed  of 
iron  ore.     In  the  North  Riding  is  the  capital 
of   the   whole   county,   York,   Scarborough,  a 
favorite  watering  place,  and  Whitby,   famoas 
for  its  jet.    In  the  East  Riding  the  area  under 
cultivation  greatly  exceeds  that  laid  down  in 

permanent   pasture.     Its   industrial   acti\-it>-  i> 
centred  in  the  great  seaport  of  Hull,     in  the 
West  Riding  the  proportion  of  land  laid  dove 
in   permanent  pasture   is   larger   than   in  any 
other,  being  two-thirds  of  that  under  culti%-a- 
tion.    The  West  Riding  has  long  been  faaoas 
for  its  woolen  and  worsted  manufactures,  of 
which   it   is   now   the   chief   seat.     Their  de- 

velopment has  been  in  modem  times  aided  bj 
the  proximity  of  coal   and  iron.     Tlie  great 
coal  field  of  the  West  Riding  yields  mm  odI} 
the  Silkstone  bituminous  coal,  most  valuable  as 
a    house   coal,   but   also    the    Bamtley  Htudk 
coal,    senri-antnracitic.  ^   There    arc    importaB: 
manufactures  of  chemicals  in  4)Otfa  die  Sooth 
and  the  ̂ >st  Ridings.    Leeds  prodnccs  tvtn 
variety  of   woolen  goods,   as   well  as  ouna* 
facturing  clothing  and  paper;  Bradford,  mixed 
worsted  fabrics  and  yams;  DewslMirT,  Batlej 
and  adjoining  districts,  shoddy;  HnddcnficML 
plain  goods,  with   fancy  trousering  and  cod- 

ings; and  Halifax,  worsted  and  carpets;  Baras- 
Icy    is     famous    for   its    linen    manafactarei 
of  which  Leeds  also  is  a  seat,  as  wdl  ns  of  ihtf 
of  leather.    Next  to  the  woolen  and  other  tex- 

tile industries  comes  the  manufactOR  of  um 
and  steel  machinery,  and  im^cmcnts  of  cror 
description.     Leeds   is    one  of    the   oiindp^ 
seats  of  all  kinds  of  mechanical  ci^mmiif 
and  Sheffield  of  iron-work  and  ciiUtij.    TV 
county  was  a  part  of  the  Idi^loai  of  Dien 
from   the  6th  century  until   the   ly-Sffc  0»- 
quest    in    the    9th    century;    and    it    saffeif' 
severely  under  the  Norman  GmmpmsL    It  la» 
many    ancient    castles    and    fine    rumpiri  ef 
ecclesiastical    architecture.      Pop.    3JM/bi. 

YORKTON.  Canada,  town  and  caml  0: 
Nfackcnzie  District,  Saskatchewan,  lUO  nnk> 
nurtheast  of  Regina  and  on  the  Ci"^dian  P>- 
rific,   the   Canadian   Northern  and  the  Gnai 
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:  railways.  There  are  Dominion  land 
inds  title  offices  here.  Manufacturing  is 
reasing  importance.    Pop.  about  2,509. 

)RKTOWN,  Va.,  town,  county-seat  of 
County,  on  the  York  River,  seven  miles 
its  mouth  and  68  miles  southeast  of 
lond.  It  has  regular  connection  with  the 
peakc  and  Atlantic  ports  by  means  of 
(d  Dominion  and  other  lines  of  steamers, 
is  one  of  the  oldest  settlements  of  the 
i  States;  it  contains  the  oldest  custom- 
in  the  country.  It  is  famous  for  having 
the  place  where  Lord  Comwallis  sur- 

ged, and  a  monument  has  been  erected  in 
of  the  event.  This  was  the  last  import- 
attle   of    the   Revolutionary   War.      (See 
OWN,    »SlEGE    OF,     IN     THE    .WaR    OF    THE 
:CAN  Revolution).  Yorktown  was  the 
of  a  second  siege  during  the  Civil  War. 
Yorktown,  Siege  of,  in  the  Civil  War). 
136. 

)RKTOWN,  Siege  of,  in  the  CivU  War. 
April  1862  General  McClellan.  with  58,000 
id  about  100  guns,  started  from  Fort  Mon- 
p  the  York  Peninsula  for  his  campaign 
t  Richmond.  His  plan  of  operation  was 
ve  in  two  columns,  one  on  the  right  direct 
)rktown  and  another  along  the  James 
westward  of  and  beyond  Yorktown  to  the 
y  of  Williamsburg.     Should  the  Confed- 
works  at  Yorktown  and  Williamsburg 
jerious  resistance  he  designed  to  land  Gen- 
fcDowell's  First  Corps,  reinforced  if  nec- 
,  on  the  left  bank  of  the  York  or  on  the 
1,  and  move  it  on  Gloucester  and  West 
in  order  to  take  in  reverse  whatever  force 
lemy  might  have  on  the  i)eninsula  and 
1  him  to  abandon  his  positions.  At  the 

f  the  first  day's  march  General  Heintzel- Third  Corps  on  the  right  bivouacked  at 

rd's  Bridge  and  Cockletown  beyond,  and 
al  Keycs'  Fourth  Cor|)s  on  the  left,  at 
fs  Mill,  near  James  River.  On  5  April 
resumed  his  march  for  the  Halfway 

r,  between  Yorktown  and  Williamsburg, 
id  hardly  got  on  the  road  when  it  was  as- 
led  that  a  large  force  of  the  enemy,  with 

ery,  was  at  Lee's  Mills,  six  miles  beyond, g  the  way  over  the  Warwick,  concerning 
irection  of  which  McClellan  was  misin- 
d.    Keycs  advanced  and  in  the  afternoon 
the  sitiiation  as  reported ;  and  after  some 

ry-firing  he  encamped  for  the  night.     On 
It  Heintzelman  advanced  to  near  York- 
vame  under  artillery-fire  from  the  works 
incampcd  fronting  them,  where  he  was 
ed  to  remain  a  full  month.  Yorktown,  as 
is  the  line  of  the  Warwick  southward  to 
River,  was  held  by  Gen.  J.  B.  Magruder 

ibout  11,000  men.  For  10  days  McClellan 
tied  in  front  of  Magruder.  making  some 
loissances,  but  no  serious  demonstrations, 
gh  urged  by  President  Lincoln  on  6  April 
ve  upon  and  break  the  enemy's  line.  Mc- 
n  was  instead  engaged  in  bringing  up 
i  and  guns  preparatory  to  a  regular  siege 
/as  asking  for  heavy  reinforcements  and 
heavy  siege-guns.  He  adopted  the  slow 
d  of  a  siege  because  of  his  exa^erated 
)f  the  Confederate  strength  in  his  front, 
gh  he  at  no  time  estimated  the  forces  of 
ider  at  more  than  15.000  to  20,000  and  his 
nitial  strength  of  58,000  mm  had  bMO  ia» 

creased  to  100,970  men  present  for  duty  accord- 
ing to  his  report  of  13  April.  He  declared  him- 
self seriously  weakened  by  the  fact  that  Mc- 

Dowell's Corps  of  33,400  men,  which  he  had  pro- 
posed using  to  flank  Yorktown,  by  Gloucester 

and  West  Point,  had  been  withheld  from  him 
to  protect  Washington  which  had  been  left  with 
a  guard  of  less  than  20,000  raw  troops.  (See 
Peninsula  Campaign  of  1862).  However,  at 

McClellan's  urgent  request  Franklin's  Division was  sent  him  10  April,  but  these  troops  were 
held  aboard  their  transports  until  after  the  evac- 

uation of  Yorktown.  On  16  April  an  attempt 
was  made  upon  Magruder's  lines  at  Lee's  Mill (a.v.)  by  a  rcconnoitering  force  of  200  men 
wno  were  not  reinforced,  but  resulted  in  fail- 

ure, and  McQellan,  giving  up  the  idea  of  carry- 
ing the  Confederate  position  by  assault,  devoted 

his  attention  entirely  to  siege  operations  against 
Yorktown.  Under  the  direction  of  Gen.  Fitz- 
John  Porter,  who  was  made  director  of  the 
siege,  Gen.  t.  G.  Barnard,  chief  of  engineers, 
and  Gen.  W.  F.  Barry,  chief  of  artillery,  the 
operations  were  conducted  elaborately  and  with 
great  skill.  General  Barry  reports  that  the 
siege  train  consisted  of  101  pieces,  as  follows: 
^^Two  200-poundcr  Parrot  rifled  guns,  eleven 
lOO-pounder  Parrot  rifled  guns,  thirteen  30- 
pounder  Parrott  rifled  guns,  twenty-two  20- 
pounder  Parrott  rifled  guns,  ten  4^4 -inch  rifled 
sie^e  guns,  ten  13-inch  sea-coast  mortars,  ten 
10-inch  sea-ccast  mortars,  fifteen  10-inch  siege 
mortars^  five  8-inch  siege  mortars,  and  three 
8-inch  siege  howitzers.  Three  field  batteries  of 
12-pouiiders  were  likewise  made  use  of  as  guns 
of  position.*  These  guns  were  mounted  on  very 
elaborate  works,  some  15  in  number,  established 
opposite  the  town,  and  the  works  to  its  rioht,  at 
ranges  varying  from  1,500  to  2,200  yards.  In 
number  and  weight  of  metal  they  were  far  su- 

perior to  those  of  the  Confederates.  On  17 
April  Gen.  J.  £.  Johnston  had  been  assigned  to 
the  defense  of  the  peninsula  and  Richmond,  and 
he  had  on  the  Yorktown  and  Warwick  line  not 
to  exceed  50,000  men.  He  made  no  strenuous 

effort  to  interfere  with  McClellan's  operations, 
but  determined  to  hold  his  position  until  Mc- 

Qellan was  ready  to  attack  and  then  to  fall  back 
without  waiting  to  have  his  troops  driven  from 
their  works.  By  30  April  McQellan  had  pres- 

ent for  duty  112,392  men,  including  Franklin's division  that  had  been  sent  to  him  to  turn  York- 
town  by  Gloucester  Point  or  West  Point.  On  1 
May  McClellan  proposed  to  oi>en  fire  on  the 
morning  of  6  Ma^  with  all  his  guns  and  to  press 
the  siege  until  nnal  assault  should  be  deemed 
practicable.  But  on  27  April  Johnston  had 

learned  that  McQellan's  batteries  were  approach- 
ing completion  and  would  be  ready  to  open  fire 

in  five  or  six  days  and  he  made  his  dispositions 
for  retreat.  On  the  night  of  3  May,  leaving 
some  serviceable  heavy  guns  behind,  ne  evacu- 

ated Yorktown  and  fell  back  to  Williamsburg 
on  the  way  to  Richmond. 

Consult  <Official  Records>  (Vol.  XI) ;  <Mc- 
Clellan's  Own  Story> ;  Webb^  <The  Peninsula^ ; 
Barnard,  < Peninsular  Campaign' ;  Allan,  ̂ His- 

tory of  the  Army  of  Northern  VirKinia^ ;  The 
Century  Company's  ̂ Battles  and  Leaders  of 
the  Civil  War>  (Vol.  II) :  Nicolay  and  Hay, 
<Abraham  Lincoln>  (Vol  V,  1890). 

£.  A.   CAElCAIf. 

YO^KTOWNJBfomol,  in  tlMt  Waif  of 
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aiui  I  he  British  arniv.  a  forrc  of  8.()00  men, 

reached  X'irKitiia  in  Mav  1781  ati<!  in  the  fol- luwin^  AuKtist  invested  Vorktown,  on  the  York 
River,  throwing  up  earthworks  and  fortifyinfn^ 
the  town;  h<*  also  erected  fortiticatinns  at  Glou- 

cester Fond,  opposite  Yorktown,  and  was  sup- 
ported bv  several  British  vessels  in  the  York 

River.  Washington  feigning:  activity  around 
New  York,  left  his  headciuarters  on  the  Hudson 
19  August,  traveled  hy  land  to  Philadelphia, 
then  to  Pllktown  at  tfie  head  of  Qiesapeake 
Bay  and  arrived  at  Williamsiown  14  September. 
His  force  consisted  of  7,000  French  under 
Rochambeau  and  9,000  Americans.  On  29  Sep- 

tember he  invested  Yorktown,  taking;  over  the 
command  from  Lafayette.  Meantime,  on  28 
August,  the  French  lleet  of  Count  de  Grasse, 
numlK'ring  28  ships  of  the  line,  with  nearly 
4,000  infantr>'  on  board,  reached  the  Chesapeake 
and  came  to  safe  anchor  in  the  mouth  of  York 
River.  Cornwallis  was  securely  blucka<Ied  both 
by  sea  and  land,  the  land  forces  under  Lafayette 

being  sufficient  to  hold  him  until  Washington's 
arrival  with  reinforcements.  Just  after  the  ar- 

rival of  Count  de  (irasse  came  also  Count  dc 
Barras,  who  commanded  the  French  flotilla  at 
Newport.  He  brought  with  him  into  the  Chesa- 

peake eight  additional  ships  of  the  line  and  10 
transports;  also  cannon  for  the  siege  of  York- 
town.  By  the  beginning  of  September  York 
River  was  effectually  closed  at  the  mouth  and 
the  Americans  and  the  French  began  to 
strengthen  their  lines  by  land.  On  5  September 
the  Knglish  Admiral  Graves  apprared  in  the  bay 
with  his  squadron,  and  a  naval  battle  ensued,  in 
which  the  British  ships  were  so  roughly  handled 
that  they  were  glad  to  draw  off  and  return  to 
New  York.  The  allied  armies,  new  greatly  su- 

perior in  numbers  to  the  enemy,  and  confident 
of  success,  encamped  clf)sely  around  Yorktown 
and  the  siege  was  regularly  begun.  The  first 
parallel  trench  was  opened  0  Oct(tber  and  com- 

pleted 9  October,  when  the  Americans  opened 
fire  and  the  cannonade  became  constant  and  ef- 

fective. The  second  parallel  was  opened  11  Oc- 
tober and  on  13  October,  in  the  night,  the  Amer- 
icans made  an  as^^ault  and  the  outer  works  of 

the  British  were  carried  by  storm.  At  day- dawn  on  16  October  the  British  made  a  sortie 
from  their  entrenchments  with  350  men  and  suc- 

ceeded only  in  spiking  a  few  ginis  which  were 
piomptly  restored  to  action  before  they  were 
driven  back.  Cornwallis  then  attempted  a  night 
escape  by  boat  forces,  leaving  his  sick,  wt»un(Ied 
and  b;iggage  behind,  biii  a  terrific  st(»rm  frus- 

trated the  plan.  On  17  OctoT»er  Cornwallis  pro- 
posed to  surrenckr,  and  on  the  I'Mh  Major- 

General  O'Hara  led  out  the  whole  British  army 
from  the  Inncbes  into  the  open  field,  where, 
in  the  presence  of  the  allied  ranks  of  France 
and  America,  7,J47  Knglish  and  Mi'ssian  sol- 

diers laid  down  their  arms,  delivered  their 
standards,  and  became  pri>oner>  of  war:  the 
f^arrisoii  f(uces  btcoining  prisoners  of  the 

I'nited  Stalis,  while  the  sea  forces  were 
prisoners  <ii  tin-  I'rench.  The  allied  .Vmerican and  French  lnsse>  were  about  3(X)  killed, 
wotnided  and  nii>"*ing.  The  British  losses  were 
about  55l)  This  was  the  last  important  battle 
of  tb(    Ki\<»hitionary  War. 

YORKVILLE.  S  ('.  t.-wn.  cniiiy-siat  of York  C'uniN.  «'ir  ihe  Carolina  and  XorJli- 
western  and  Southern  railroads,  about  85  miles 

north  of  Columbia.  It  is  in  an  aKiiruliunil 
region,  in  which  are  valuable  deposits  of  iron. 
It  has  iron  works,  machine  shops,  a  saddle  and 
harness  fnctotr.  spoke  and  handle  work>.  and 
lumlier  mill.  There  are  seven  churches  and  i«o 
graded  schools  (including  high  school  depart- 

ments), one  for  colored  and  one  for  white 
pupils.  The  savings  bank  has  a  capital  uf 
$50,000.    Pop.  2,326. 

YORUBA.  ycVroo-ha,  or  YARRIBA,  >a*. 
re-ba.  Nigeria,  West  Africa,  a  former  inde- 

pendent state  situated  north  and  northeast  of 
the  colony  of  Lagos,  extending  from  Benxin 
on  the  east  to  Dahomey  on  the  west  and  north 
to  Borgu,  its  area  being  al>out  25.0U0  sauare 
miles,  most  of  which  is  now  a  part  ot  the 
British  Protectorate  of  Southern  Nigeria,  lit 
history  in  European  knowledge  dates  to  the  I7th 
century,  at  which  time  it  was  an  empire  con- 

sisting of  six  strong  confederate  states,  Aboot 
1830  the  empire,  weakened  by  Moslem  influ- 

ences and  Tula  invaders,  broke  into  a  number 
of  weak,  quarreling  states.  They  came  under 
British  protection  in  1893,  and  while  only 
semi-independent  have  not  lost  their  sense  of 
nationality.  They  contrive,  also,  to  preserve 
most  of  their  government  and  customs.  Much 

of  the  country'  is  fertile  and  well  culii\aied, 
and  the  inbabit.ints  have  made  great  progress 
in  the  industrial  arts.  They  arc  of  negro  stock 
but  many  have  light  skins,  probably  due  to 
an  infusion  of  Arab  and  Bcrl>er  blood.  There 
is  a  tradition  among  them  of  Oriental  origin. 
Their  country  was  repeatedly  raided  by  sla\e 
hunters,  and  many  American  negroes  are  said 
to  have  come  from  there.  Their  houses  arc 
well  built,  those  of  their  chiefs  cunuining  great 
iiumbers  of  rooms.  They  are  largely  pasanSk 
Imt  Mohammedanism  and  Christianity  na\c 
made  way  among  them.  Protestant  and  Roman 
Catholic  missions  have  long  been  at  wurfc. 
Ibadan,  to  which  there  is  a  railway  from  Lagos, 
i.N  the  largest  town,  having  about  200X1U)  in- 

habitants; Oyo.  farther  to  the  north,  is  the 
capital.  Population  estimated  at  between  1.000.- 
OOU  and  2,000.000. 

YOSEMITE,  yo-semT-te  (Indian,  •fafl. 
grown  grizzly  bear*)  VALLEY,  in  Mariposa 
County,  Cal.,  on  the  west  slope  of  the  Sirm 
Nevada,  about  150  miles,  in  direct  line,  east  of 
San  Francisco.  This  valley  is  one  of  the  nat- 

ural wonders  of  America  and  is  unlike  any 
other  known  valley  in  the  world.  It  is  about 
six  miles  long  and  from  half  a  mile  to  a  mik 
wiile.  It  is  nearly  a  niilc  IktIow  the  general 
level  of  the  land  near  it.  Rule  ring  the  valley 
from  the  lower  end.  the  t«'o  distinct  vall^ 
types  may  be  seen,  the  V-shaped  and  the 

U-<hap<'d.  (See  \'.\i.i.eys).  It  has  the  char- acteristics of  a  gorge  and  also  of  a  canon  and 
was  eroded  fmm  the  surroundins  granite  Iff 
glacial  action.  It  is  nearly  4SK0  feet  above 
sea-li-vel  and  its  walls  of  granite  from  3,000  to 
nearly  .S,(XX)  feet  higher.  On  the  north  side  is 
a  huge  bUx'k  of  granite  called  £1  Capiiaa.  It 
projects  into  the  valley  so  that  two  of  its 
smooth,  almost  perpendicular  faces  arc  visible: 
the  b tight  i.s  7.(^2  feet.  Opposite  £1  Capital 
are  (.'ailiedral  Rocks  and  Bridal  Veil  Keck 
b'roiM  the  Munniii  of  Kl  Capiian  to  the  sumimt 
of  llridal  \iil  Kock  is  one  mile;  but  at  the 
base  of  the  rocks  the  distance  a|»rt  is  aoC 
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»ottom  of  the  valley  widens  from  El  Cap- 
ip  to  the  **meadows.*^  Other  conspicuous 
5  of  the  unhroken  wall  are  called  the 
;  Brothers  (4,630,  5,826,  6,740  feet),  the 
J  (6,114  feet),  Cap  of  Liberty  (7,072  feet) 
•entinel  Dome  (8,117  feet), 
loiit  15  miles  above  is  the  source  of  the 
id  River,  which  flows  through  the  Yosem- 
alley.  The  Illouette  River  which  enters 
illey  from  the  south,  and  the  Tenaya  Fork, 
the  northeast,  are  branches  of  the  Merced. 
:  are  two  falls  and  about  half  a  mile  of 

;  in  the  Merced  River,  beginning  just  be- 
^le  point  where  the  stream  enters  the  val- 
Nevada  Fall,  the  upper  one,  is  about  600 
li^h,  and  Vernal  Fall  is  about  400  feet, 
bridal  Veil  Falls  is  on  the  side  of  Cathe- 
Rock  which  faces  the  entrance.  Bridal 
3reek  here  falls  over  a  precipice  630  feet 
and  flows  over  an  irregular  bed  which 
i  a  scries  of  cascades  that  combined  make 
cent  of  about  300  feet.  The  total  fall  is 
eet.  The  name  comes  from  the  appear- 
of  the  highest  vertical  sheet  of  water  at 
when  the  amount  of  water  in  the  stream 
too  great  and  when  the  wind  sways  the 

of  waters.^^  Just  below  El  Capitan  is  a 
ailed  Virgin's  Tears,  which  is  over  l.CXX) 
ligh.  The  waters  flow  over  this  precipice 
for  a  few  months  after  the  summer  heal 
leltcd  the  mountain  snows.    The  Yosemite 
nearly  opposite  Sentinel  Rock,  is  made  by 
osemitc  Creek.  The  first  vertical  fall  is 
feet ;  then  the  water  descends,  in  a  series 
'.cades,  about  625  leet  and  again  flows  over 
cipice  400  feet  high.  In  the  ̂ ^meadows^^ 
variety  of  flowers  and  grasses  in  the  early 
er  months.  The  principal  trees  are  the 
fir.  cedar  and  oak. 
the  vicinity  are  many  features  of  interest; 
masses  of  dome-shaped  rocks  and  the 

js  ̂ 'big  trecs^^  of  California  are  nearby, 
ig  the  prominent  elevations  are  North 
;,  Sentinel  Dome,  Half  Dome  and  Glacier 

From  Sentinel  Dome  may  be  obtained  a 
view  of  the  Yoscmiie  Valley  and  the  sur- 
ling  country.  Glacier  Point  (7,214  feet) 
ifFords  a  magnificent  view.  Half  Dome  is 
posini?  mass,  8,852  feet  high, 

le  Yoscmito  \'allcy  was  discovered  in  1851 ttlcrs   who    were    located    near   a    mining 
in  the  vicinity.  The  Indians  had  been 
ing    the    white    settlers    and    miners,   and 
in  pursuit  of  the  band  of  red  men,^  the 

s  found  this  valley.  It  was  named  after 
idian  chief.  In  1864  Congress  gave  the 
nite  Valley  to  the  Slate  of  California,  to 
eld  for  public  use,  resort,  and  recreation,^* 
o  be  "inalienable  for  all  time.**  Private 
s  have  built  wagon-roads  to  the  valley  and 
to  various  points  of  interest  in  the  vicin- 
[n  1886  a  railroad,  22  miles  long,  was  built 
Bcrcnda,  the  Central  Pacific  Railroad,  to 
lond.  whence  a  stage  line  extends  to  the 
y.  This  is  now  reached  by  branches 
c  Northern  Pacific  and  the  Union  Pacific 
ads.  In  the  p:rant  to  the  State,  in  1864, 
:s  the  valley  proper  there  was  included  ad- 
t     territory     for     two     miles     around     it. 
1890  it  has  been  a  part  of  Yosemite  Na- 
Park.  then  established  by  act  of  Con- 

;  and  it  wa-  r<-ce(k(l  by  California  to  the 
d  Stales  3  March  1905  and  is  under  the 
vision  of  the  Department  of  the  Interior. 

Consult  Bunnell,  *  Discovery  of  the  Yosem- 
ite* (1893);  <Guide  to  the  Yosemite*  (Cali- 

fornia Geological  Survey)  ;  Muir,  J.,  <Our  Na- 
tional Parks*  (1901);  Chase,  J.  S.,  ̂ Yosemite 

Trails*  (1911);  Johnson,  D.  W.,  <The  Origin 
of  the  Yosemite  Valley*   (1912). 

YOSHIHITO,  Emperor  of  Japan:  b.  31 
Aug.  1879.  He  acceded  to  the  throne  of  Japan, 
as  mikado,  on  the  death  of  his  father  Mutsu- 
hito,  30  July  1912,  going  through  the  ceremony 
of  ̂ Receiving  the  Sacred  Treasures.^  He  has 

received  a  thorough  education  at  the  Peers* 
School  in  all  the  learning  of  modern  Japan,  as 
well  as  in  the  arts  and  sciences  of  the  Occident, 
has  spent  years  in  travel  and  study  throughout 
his  realm  so  that  he  understands  thoroughly 
the  needs  of  his  people  and  is  broad,  liberal  and 
democratic.  He  served  in  the  House  of  Peers 

from  1897,  when  he  came  of  age,  until  his  ac- 
cession to  the  throne.  He  has  three  sons,  of 

whom  the  heir.  Crown  Prince  Hirohito,  was 
born  in  1901. 

YOSHINOBU,  Prince  Tokugawa,  Japanese 
nobleman  and  political  leader,  known  as  ̂ the 
last  of  the  Tycoons."    See  Hitotsubashi. 

Y0SHITSUN6,  yo-she'tsu-na,  the  mirror of  Japanese  valor  and  chivalry:  b.  1159,  d.  1189; 
brother  of  Yoritomo  and  son  of  Yoshitomo.  He 
was  exiled  as  a  child  by  the  rival  Taira  (q.v.)  in 
the  far  north  of  Hondo.  He  escaped  from  the 
monastery  in  which  he  was  put,  accompanied  by 

Benkei,  the  famous  priest,** jack  of  all  trades.'* 
In  the  rising  of  the  Minamoto  clan,  in  1180,  he 
was  field  marshal,  fought  many  battles,  winning 
decisive  victory  and,  in  the  final  naval  conflict 
at  Dannoura,  annihilated  the  Taira  clan.  After 
this,  he  was  cruelly  treated  by  his  jealous 
brother,  Yoritomo,  after  he  had  exhausted  the 
benefit  of  his  service.  He  was  attacked  and 
slain  by  official  order  and  his  head  sent  to 
Kamakura.  According  to  one  legend,  however, 
he  fled  north,  to  Yezo,  where  he  was  deified 
by  the  Ainu,  crossed  over  to  Tartary  and  ap- 

peared in  history  as  the  redoubtable  conqueror 
Genghis  Khan  (Genghiz  Khan).  In  legend,  the 
theatre,  fiction,  toy  and  picture  shops  and  the 

P'estival  of  Flags  for  boys,  Yoshitsune  is  the 
chief  figure.  The  stoiy  of  his  beautiful  mis- 

tress, a  dancing  girl,  Shidzuka  Crozen,  is  one 

of  the  classic  instances  in  Japan's  rich  thesauras 
of  pathos  and  womanly  devotion.  Consult 
Suyematsu,  *The  Identity  of  the  Great  Con- 

queror Genghis  Khan,  with  the  Japanese  Hero 

Yoshitsunc>  (1879);  Griffis'  <The  Mikado's 
Empire>  (1912). 

YOUATT,  William,  English  veterinary  sur- 
geon: b.  Exeter,  Devonshire,  1776;  d.  London, 

5  Feb.  1847.  Having  been  educated  for  the 

ministry,  he  preached  for  a  few  years  in  Lon- 
don, but  about  1813  established  there  a  veteri- 
nary infirmary,  lecturing  on  veterinary  prac- 

tice 1828-35.  He  published  <  Extent  and  Obliga- 
tion of  Humanity  to  Brutes^  (1839);  ̂ Treatise 

on  Cattle^  (1834) ;  <Trcatise  on  Sheep>  (1837)  ; 
'Treatise  on  the  Horse>  (1831);  ̂ Treatise  on 
the  Pig>  (1847)  ;  and  ̂ Treatise  on  the  Dog> 
(1842)  ;  and  was  the  owner  and  editor  of  The 
Veterinarian,  established  in  London  in  1828,  the 
first  periodical  .devoted  to  that  class  of  sub- 

jects. YOUGHAL,  ya'hal  or  yal,  Ireland,  a  sea- 
port of  County  Cork,  on  the  estuary  of  the 
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IJlackwaicr.  11  miles  rast  of  Cork.  The  parish 
church  is  fonmd  t)f  the  iiavc  and  aisles  of  \\\v 
ancient  collc^'iatr  church.  Imih  hy  the  l*,arl  of 
Desmoiiil  in  \Mb\\  the  "water  Kale."  the  *'clock 
fjate*'  and  Sir  Walter  KaleiKh's  house,  M>rlle (iruvc,  are  mher  nt)tal)le  features.  The  export 
of  a^jricultural  produce  and  the  fisheries  are  the 
chief  industries.  Arcordinj:  to  local  tnidition 
the  potato  was  first  planted  al  You^rhal  hy 
Raleigh,  who  was  mayor  in  158H.     Pop.  5,393. 

YOUMANS,  yoo'manz,  Edward  Llviiie- 
ston,  American  scientist:  h.  Coc>'mans,  N.  Y., 
3  June  1821 :  d.  New  York.  18  Jan.  18S7.  Par- 

tially Wind  at  times  through  many  years  of  his 
life,  he  pursued  his  studies  hy  the  aid  of  his 
sister,  Eliza  Ann  Youmans.  and  became  widely 
known  as  a  popularizer  of  science.  Mc  lec- 

tured extensively  and  in  1872  founded  The 
Vopnlar  Science  Monthly,  which  he  edited  till 
his  death  and  established  the  international 
Scientific  Series.*  in  which  the  works  of  Her- 
luTt  Spencer  and  other  prominent  scientists 
were  presented  to  American  readers.  The  vol- 

umes of  this  series  were  published  simultane- 
ously in  different  languages  in  London,  Paris, 

New  York.  Leip/ig.  Pelrograd  and  Milan. 
Author  of  *Cheniical  Chart*  (1851);  *Hand- 
bo(>k  of  Household  Science*  (1857);  'Culture 
Demanded  by  Modern  Life*   (1867),  etc. 
YOUMANS,  William  Jay,  American 

chemist,  brother  of  K.  L.  Youmans  ((iv.)  :  !). 
Mihon,  Saratoga  County.  N.  Y.,  14  Oct.  1838; 

d.  Mount  N'ernon,  N.  Y..  10  April  IWl.  He 
studitHi  chemistry  at  Columbia  College  and  at 

the  Shellield  Scieniit'ic  School,  New  Haven,  and 
was  graduated  from  the  medical  department  of 

the  New  York  I'liiversiiy  in  1863  and  prac- 
tised his  profession  for  a  time  at  Winona, 

Minn.  In  1871  he  was  called  to  assist  his 

brother,  who  had  planned  to  publish  The  Popu- 
lar  Science  Monthly,  and  from  that  time  till 
1<XX)  was  actively  connected  with  the  manage- 

ment and  e<litorshi[)  of  that  periodical.  He  ed- 
ited *Pioneers  of  Science  in  America*  (1895); 

Huxley's  *  Lessons  in  Hlemeiiiary  Physiology,' 
adding  a  second  part.  *Klemeniary  Hygiene* 
(1«()7)  and  was  author  of  *l*ioiuer>  of  Science 
in  America*  (1805). 

YOUNG,  Alexander,  American  Unitarian 
clergyman:  b.  Boston,  22  Sept.  1800;  d.  there. 
15  March  1854.  He  was  graduated  at  Harvard 
ill  1820.  studied  theolog>'  at  Cambridge,  and  in 
1825  became  i»asit)r  of  the  New  South  C'ongre- gational  Church  in  Boston,  which  otVice  he  held 
till  the  close  of  his  life.  He  was  famous  as  a 
delineator  of  character  and  his  discourses  in 

memory  of  prominent  men  of  his  acquaint- 
ance, among  which  were  *  Nathaniel  Bow- 

ditch*  (18.VJ);  'President  Kirkland  of  Har- 
vard* (1840).  and  'Judge  William  Prescoit. 

father  of  the  historian*  (1844).  were  widely 
read.  He  pul)li^hed  'Chronicles  of  the  Pil- 

grim Fathers  of  the  Colony  of  Plymouth* 
(1841);  'Chronicles  of  the  First  Planters  of 
the  Colony  of  Massachusetts  Bav'  (1846); 
M-ibrarv  nf  Old  KngUsh  Prose  Writers*  (0 
vol>..  lWl-34).  etc. 

YOUNG,  Andrew  White,  American  po- 
Htiral  ecnMini"*!  b  Carlisle,  N.  Y..  2  March 
mii,  i\  War-au.  N  Y..  17  Feb.  1S77.  He  was 
fttr  many  >i.ii'.  ;i  im  wspupcr  t«lilt»r.  ̂ i  rved  in 
ilu  State  b  k:i>latiiu-  ;ind  was  author  of  'Intro- 

duction to  the  Science  oi  Government*  (1833)  ; 

'First  Lessons  in  Civil  Government'  (IW). 
'Citizen's  Manual  of  (jovernmcnt  and  Lam' 
( 1851) ;  'The  American  Statesman :  A  Political 
History  of  the  United  Sutes*  (1853);  'Na- tional Economy:  A  History  of  the  Amchoo 
Protective  System*   (1860). 

YOUNG,     Arthur,     English     agnrultural 
writer:  h.  London,  11   Sept.  1741;  d.  there.  3) 
April  1820.     He  was  intended  for  a  mercaniilr 

career,  but  early  adopted  the  profession  of  agh- cultnre.  carrying  on  farms  at  various  places,  and 
especially   on    nis    paternal    estate,    near    Bar) 
Saint  Edmunds.    He  soon  became  famous  as  a 

writer  on  farming  and  allied  topics  and  espe- 
cially for  his  agricultural  tours.     He  also  ca^ 

ried  on  an  extensive  correspondence  with  public 
men   f)Oth   at   home   and   abroad.    Washington 
heing  one  of  his  correspondents.     In   1784  he 

hegan  the  publication  of  his  *  Annals  of  Agricul- 
ture.* of  which  46  volumes  were  issued.     Thii 

work  had  the  most  important  influence  upon  the 
art  of  agriculture  in  England  and  a  consider- 

able portion  of  it  was  translated  into'  French under  the  auspices  of  the  government.     In  1793 

he  was  appointed  secretar>'  of  the  newly  erected 
l>oard  of  agriculture,  with  a  salary  of  £400  a 
>(.ar.     Young  not   only   visited   and   examined 
with  great  attention  many  parts  of  England  and 
Ireland,   but   also   made   several    tours   on   the 
Continent.    His  work  was  highly  important,  not 
only  in  its  service  to  agriculture  hue  from  the 
standpr)int   of   social   and  political  ohservatioa 
He  became  blind  some  years  before  his  death. 

Among  his  numerous  works  are  *The  Farmer's 
Letters  to  the  IVople  of  England*    (1767;  ca- 
larged  edition  1777)  ;  <Six  Weeks*  Tour  through 
the  Southern  Counties^    (1768);   *Six  Months' 
Tour  through  the  North  of  England'    (1770); 
'Farmer's    Guidc>     (1770);     « Farmer's    Tow 
through   the   East  of   Fjigland*    (1771);    *Tbe 
Farmer's  Calendar>   (1771);  <Tour  in  Ireland' 
(1780);   *  Travels  in   France  during  the  Yean 
1787-K()>  (1792-94)  ;  treating  of  agncultnre  and 
national  resources,  the  social  and  poKtical  con- 

dition   of    the    people,    the    most    trust wonhr 
sc»urcc  of  information   regarding   the   state  of 

F" ranee  on  the  eve  of  the  Revolution;   *Esnr> 
on  Manures^    (1804);  «The  Rise  of  Prices  n 
Europe*   (1815).     By  order  of  the  French  Di- 

rectory his  agricultural  works  were  pubfisbcd 
in  French  in  20  volumes  entitled  *Lc  Cultivatcor 
Anglais »    (1800-01).     Consult  Leslie.  Stephea. 
'Studies  of  a  Biographer*    (1896);  his  Amo* 
biography    edited    by    Miss    Betham    Edwards 
(IKOS);    and    bifdiography    by    Andenoa   m 
Kutton's  edition  of  ̂ Tour  m  Ireland*  (1892). 

YOUNG,  Brigham,  president  of  the  Chwck 
of  Jesus  Christ  of  Latter-day  Saints  (coa- 
motdy  called  the  "Mormon"  Church)  from  IM 
to  1877;  b.  W  hittingham.  Vt.,  1  June  1801;  i 
Salt  Lake  City.  29  Aug.  1877.  In  eariy  life  k 
moved  to  Cayuga  Count v,  N.  Y.,  where  be  fol- 

lowed the  occupation  of  carpenter  and  ghaer- 
In  1820  he  moved  to  Mendon.  K.  Y.,  wlictc  k 
obtained  from  Samuel  H.  Smith,  brotbcr  ti 

Joseph  Smith,  the  prophet,  a  cop>'  of  the  Book 
of  Mormon.  His  investigation  resulted  in  k* 
conversion  and  he  joined  the  Church, 
bapti/c<l  :ind  confirmed  14  April  1K12.  He 
itidanu'd  an  ebler  and  ̂   immediatek  k_ 
activi-  service  in  the  ministry,  preadatnK  aa' 

baptizing  in  the  regions  about  llendou.  il'~ 
ih«  main  body  of  the  Lattarnlay  ̂  
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rtland,  Ohio,  he  also  made  his  residence 
and  was  actively  engaged  traveling  and 
ng  in  the  ministry.     He  also  spent  much 
>  time  as  a  carpenter  and  builder,  assist- 
I  the  erection  of  the  Ki rtland  Temple  in 
16,  and  having  the  supervision  of  much 
work  on  that  building.    When  the  Coun- 
the  Twelve  Apostles  was  organized  in 

lie  was  chosen  as  a  member  of  that  body, 
-ollowing  the  death  of  David  W.  Patten, 
e  president  of  that  council,  which  is  the 
I  council  in  the  Church.  He  passed 
^  the  persecutions  in  Missouri  in  IS3S- 
d  led  tne  members  of  the  Church  from 
>tate  to  their  refuge  of  safety  in  Illinois, 
ing  the  exterminating  order  given  by 
Lilburn  W.  Bog^s  of  Missouri.  In  the 
f  1839  he  startea  on  a  mission  to  Great 
II,    where,    with    oUier    members    of    the 
II  of  Apostles,  he  labored  until  1841, 
linjg  and  organizing  branches  throughout 
ritish  Isles,  where  thousands  of  converts 
the  Church.  Following  the  assassination 

(eph  and  Hyrum  Smith,  in  1844,  Brigham 
U  by  virtue  of  his  position  as  president 
J  Twelve  Apostles,  became  the  presiding 
of  the  Church,  and  when  the  Council  of 

irst  Presidency  was  again  organized,  he 
nanimously  chosen  president,  with  Heber 
nball  and  Willard  Richards  as  his  coun- 

On  the  forcible  expulsion  of  the 
h  from  Illinois  in  1846,  he  led  the  Latter- 
laints  through  toils  and  dangers,  which 
g  but  the  most  untiring  energy  could  have 
ered,  over  the  plains  and  tablelands  to  the 
of  the  Great  Salt  Lake.  Here,  in  the 

of  the  Rocky  Mountains,  he  founded  Salt 
City,  24  Jul^r  1847,  in  a  land  most  unin- 
Due  to  untiring  industrv  and  determined 

erance,  this  exiled  people,  under  his  di- 
1,  soon  made  the  deserts  blossom  and  the 
places  fruitful  and  a  pleasant  habitation. 
49  an  attempt  was  made   to  organize  a 
to  be  called  the  State  of  Deseret,  that 
the  name  given  b3r  the  Latter-day  Saints 
t  region.  The  United  States  government 
d  to  sanction  the  new  State,  but  in  1850 

•rritory  of  Utah  was  organized  and  Brig- 
ifoung  was  appointed  governor  by  Presi- 
•"illmore.  He  served  in  that  capacity  imtil 
when  he  was  succeeded  by  Alfred  Cum- 
of  Georgia.  A  false  report  having 

id  Washington  that  the  *Mormons*  had 
1  the  court  records  and  were  in  rebellion, 
lent  Buchanan  sent  out  an  army  to  the 
ory.  President  Young  declared  that  the 
•day  Saints  had  been  driven  and  perse- 
by  armed  forces  so  many  times  that  they 
not  be  so  driven  again.  If  an  army  with 

;  intent  entered  the  Territory  they  would 
a  barren  waste,  in  the  condition  m  which 
jneers  found  it  in  1847.  The  body  of  the 
:  journeyed  to  the  southern  portion  of 
erritory,  leaving  in  Salt  Lake  City  only 
h  forces  to  apply  the  torch  to  every  sub- 
,  including  their  homes,  that  would  bum. 
it  was  discovered  that  the  records  were 

and  that  the  report  of  a  "Mormon*  re- 
I  was  false,  the  matter  was  amicably  set- 

ring  the  administration  of  President 
f,  the  doctrine  of  marriage  for  eternity, 
ing  plural  marriage,  was  openly  tatight. 
loctrine  wat  based  on  a  revelation  given  to 

Joseph  Smith  and  recorded  in  Jnly  1843.  The 
practice  of  plural  marriage  brought  on  opposi- 

tion, and  laws  were  later  passed  by  Congress 
against  the  doctrine,  which  finally  resulted,  dur- 

ing the  administration  of  President  Wilford 
Woodruff,  in  the  abandonment  of  the  practice 
by  the  Latter-day  Saints. 

Brigfaam  You^g  was  the  friend  of  true  edu- 
cation and  with  his  associates  founded  the  Uni- 

versity of  Deseret,  now  the  Utiiversity  of  Utah ; 
the  Brigfaam  Yotmg  Academy,  now  the  Brig- 
ham  Young  University  in  Prove,  and  the  Brig- 
ham  Young  College  m  Logan,  Utah.  He  en- 

couraged and  assisted  in  the  building  up  of  the 
Union  Pacific  and  Southern  Pacific  railroads 
and  the  telegraph  line  across  the  plains,  and  in 
various  other  ways  was  the  prime  mover  in  the 
great  development  o£  the  West    See  Mokmons. 

YOUNO,  Charles  Aagostna,  American  as- 
tronomer: b.  Hanover,  N.  *H.,  15  Dec.  1334;  d 

4  Jaa  1908.  He  was  graduated  at  Dartmouth  in 
1853,  was  professor  of  mathematics,  physics  and 
astronomy  in  Western  Reserve  College  (1857- 
66) ;  and  of  astronomy  and  physics  in  D^iirt- 
mouth  (1866-77).  He  wasprofessor  of  astron- 

omy at  Princeton  1877-1906.  He  accompanied 
the  eclipse  parties  to  Iowa  in  1869,  and  to  S^ain 
in  1870;  the  transit  of  Venus  ̂ rty  to  Pelang, 
C3iina,  1874,  and  organized  the  Princeton  eclipse 
expedition  to  Denver  in  1878.  He  was  the  dis- 

coverer of  the  green  line  of  the  solar  corona  in 
1869,  identifying  it  with  the  line  1.474  of  Kirch- 
off's  scale.  At  the  1870  eclipse  he  detected  the 
so-called  ̂ reversin^  layer*  surrounding  the  solar 
photosphere^  and  m  1872  at  Sherman,  Wyo.. 
noticed  the  bright  reversal  of  many  lines  ox 
the  solar  spectrum  in  ordinary  sunlight  He 
was  recognized  as  an  authority  in  spectroscopy 
and  lectured  in  the  courses  of  the  Peabody  In- 

stitute at  Baltimore,  the  Lowell  Institute  at 
Boston,  and  at  many  colleges.  He  wrote  <The 
Sun>  (1882);  <General  Astronomy>  (1889); 
^Elements  of  Astronomy^  (1890);  ̂ Lessons  in 
Astronomy^  (1891) ;  ̂ Manual  of  Astronomy^ 
(1902). 
YOUNO,  Charles  Mayne,  English  trage- 

dian: b.  London,  10  Jan.  1777;  d.  Southwick, 
Sussex,  28  June  1856.  In  1798  he  made  his 
debut  at  Liverpool  as  Young  Norval  and  his 
first  appearance  in  London,  in  1807,  was  as 
Hamlet  As  Hatnlet  lago  and  Falstaff  he  was 
seen  at  his  best  but  his  repertoire  was  veiy  ex- 

tensive. In  1829  he  declined  an  offer  of  $50,000 
for  a  10  months'  tour  in  the  United  States  and 
in  1832  retired  with  a  fortune  of  $300,000.  At 
his  farewell  benefit  at  Covent  (jarden,  31  May 
1852,  he  appeared  as  Hamlet  with  Mathews  as 
Polonius,  and  Macread^r  as  mt  Ghost  0>nsult 
J.  C.  Young,  ̂ Memoirs  of  Charies  Mayne 
Young>   (im). 

TOUNO»  Clark  Montgomedn^  American 
educator:  b.  Hiram,  Ohio;  d.  1908.  He  was 
grraduated  at  Hiram  College  and  after  1833  was 
employed  in  edncational  work  in  South  Dakota. 
He  was  secretarv  of  die  Territorial  board  of 
edncation  of  Dakota  in  1889  and  of  the  State 
board  of  education  of  South  Dakota,  and  in 

1892  becune  ̂ ofessor  of  history  and  sociol- 
ogy in  Uie  Unrversi^  of  South  Dakota,  where 

he  was  dam  of  the  faculty  from  1902.  Audior 
of  <The  State  and  Nation>  (with  G.  M.  Smidi)  ; 
^History  and  (jovemment  of  South  Dakota^; 
ElsmsBts  of  Ptdagogy' ;  ate 
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YOUNG,  Edward,  English  poet :  b.  Upham, 
Hampshire,  3  July  1683;  d.  Wclwyii,  Hcnford- 
shirc,  5  April  1765.  He  was  educated  at  Ox- 

ford and  in  1708  was  nominated  to  a  law  fel- 
lowship in  All  Souls  CollcRc.  Befriended  by 

the  Duke  of  Wharton,  an  annuity  of  £100  was 
Krantcd  him  by  the  duke.  In  1719  and  1821,  re- 

spectively, appeared  his  tragedies  of  ̂ Busiris^ 
and  *  Revenge,^  both  produced  at  Urury  I^ne. 
In  1725  he  began  the  publication  of  a  series  of 
satires,  *The  Universal  Passion.'  He  now  took 
holy  orders  and  in  1728  was  nominated  one  of 
the  royal  chaplains.  In  1730  the  College  of  All 
Souls  presented  him  with  the  rectory  of  Wel- 
wyn,  in  Hertfordshire,  to  which  the  lordship  of 
the  manor  was  attached.  In  1731  he  married 
Lady  Elizabeth  Lee,  daughter  of  the  Earl  of 
Lichfield,  and  after  his  marriage  the  poet  lived 
much  in  retirement  at  VVelwyn,  sadly  disap- 

pointed that  church 'preferment,  which  he  so 
eagerly  desired  and  so  unscrupulously  belauded 
those  m  power  to  obtain,  was  refused  him.  The 

work  by  which  he  is  best  known  is  *The  Com- 
plaint, or  Night  Thoughts  on  Life,  Death  and 

Immortality >  (1742-45),  a  series  of  argumenta- 
tive poems  in  blank  verse,  intended  to  prove 

the  immortality  of  the  soul  and  the  truth  of  the 
Christian  religion  —  a  work  displaying  great 
force  of  pious  and  somewhat  gloomy  reilection, 
and  containing  many  lofty  passages,  but  marred 
hy  a  straining  after  antithesis  and  ornament. 
Ihe  *Nighi  Thoughts*  were  translated  into 
French  and  German  and  were  as  popular  on  the 

Continent  as  at  home.  Of  Young's  three  trage- 
dies, *Busiris>  (1719);  < The  Revenge*  (1721); 

and  *The  Brothers*  (1753),  only  the  second  has 
kept  a  place  on  the  stage.  His  ̂   Night 
Thoughts*  has  never  since  ceased  to  be  popular 
and  many  of  its  sententious  lines  have  become 
proverbial.  The  poem  is  not  destitute  of  real 
excellence,  but  a  note  of  insincerity  runs  through 
it  and  the  poet  too  often  substitutes  pomposity 

for  dipnity.  Consult  Mitford  edition  of  Young's *Poetical  \Vorks>  with  <Liie*  (1854);  Thomas, 
*Le  poete  Edward  Young*  (1901);  ̂ Worldli- 
ness  and  Other- Worldliness,*  by  Gc^orge  Eliot, 
in  lycstmiuster  Review  for  1857,  reprinted  in 
her  *  Essays  and  Leaves  from  a  Notebook* 
(1884). 

YOUNG,  Ella  Plagg,  American  educator: 
1).  Buffalo,  N.  Y..  15  Jan.  1845;  d.  Washington, 
I).  C..  20  Oct.  1918.  She  was  educated  at  the 
Chicago  Normal  School,  and  took  the  degree  of 
Ph.I).  at  the  University  of  Chicago  in  19(X). 
She  engaged  in  teaching  in  18(i2.  and  was  mar- 

ried to  William  Young  in  \Sb6.  She  was  ap- 
pointed superintendent  of  sch<K)ls  in  Chicago 

in  1887,  and  in  18*»  she  became  professor  of 
i'<hnMtion  at  the  University  of  Cnicago.  She 
served  a^  principal  of  the  Chicago  Normal 
School  in  l'X)5-09.  and  in  190*J  she  again  l>e- 
f.inie  superintendent  of  Cliicago  schools,  rcsign- 
inj.'  in  1^>15.  She  was  actively  connected  with 
various  educational  associations,  and  was  in 
1910-11  the  first  woman  president  of  the 
National  Education  Association.  In  19(X>-09 
she  edited  the  Educational  Bi-Monthly.  She 
published  *  Isolation  in  the  School'  (1901); 
'Elhic>  in  the  Scht)oP  (1902);  'Some  Types 
oi  Modern  Educational  Theory'  (1*H)2).  etc. 
»  onstili  ̂ (f^la^i^.  John  T.,  M^lla  FlagK  Yotnig* 
<thua^:o  l'M(») 

YOUNG,  Prmnklin  Knowles*  Amcncan  au- 
thor and  inventor:  b.  Boston,  Mass.,  21  Oct 

1857.  He  is  the  inventor  of  an  automatic  breech 

action  for  small  arms  and  field  artiUcr>'.  Author 
of  <The  Minor  Tactics  of  Chess'  (1894)  :  *Tbc 
Major  Tactics  of  Chess'  (1898) ;  <Orand  Tactics 
of  CThcss^  (1898) ;  <Chess  Strategics  Illustrated' 

( 1900)  ;  *  Napoleon's  Campaigns. ' 
YOUNG,  Sir  Frederick,  English  publicist: 

b.  London.  21  June  1817;  d.  9  Nov.  1913.  He 
was  formerly  a  London  merchant  and  traveled 
extensively  in  Greece,  Turkey.  South  Africa  and 
Canada.  He  was  active  in  securing  Vict'tiia 

Park,*  London  and  Rpning  Forest  to  the  puMir, 
and  in  establishing  the  People's  Palace.  He took  great  interest  in  emigration  and  was  one 

of  the  earliest  advocates  of  imperial  federation. 
He  published  *Long  Ago  ana  Now'  (IHbJ); 
^New  Zealand:  Past,  Present,  and  Future' ;  *A 
Winter  Tour  in  South  Africa'  (1890);  'K 
Scheme  for  Imperial  Federation*  (1895) ;  *E«i 
Party*  (1900)  ;  <A  Pioneer  of  Imperial  Federa- 

tion in  Canada'  (1902),  etc,  and  edited  'Im- 
perial Federation'  (1876). 

YOUNG,  Frederick  George,  American  edn- 
cator:  b.  Burnett,  Wis.,  3  June  1858.  He  was 
graduated  at  Johns  Hopkins  University  in 

1886;  was  vice-principal  of  the  State  Nonnal 
School,  in  Madison,  S.  L>ak.,  1887-90;  priDcipal 
of  the  Portland  Higfi  School,  Ore.,  1890-94; 
president  of  Alltany  College,  Ore^  1894-05 ;  and 
was  appointed  professor  of  economics  and  his- 

tory in  the  University  of  Oregon  in  the  year  last 
named.  Since  1908  he  has  been  secretary  of  the 
Oregon  Conservation  Commission.     He  edited 
*  Sources  of  tlie  Histor>-  of  Oregon,'  and  is 
editor  of  the  *  Quarterly  Journal  of  the  Oxt' 
gon  Historical  Society'  Author  of  *  Explora- 

tion Northward'  (1898);  'The  Lewis  and 
Clark  Expedition  in  American  Hi^tor>-'  (1901); 
*  Procedure  for  Tax  Reform  in  Oregon*  (1909). 

etc. 
YOUNG,  George  Ulvtsea,  American  mine 

owner  and  public  official:  b.  Hamburg.  Ind. 
10  Feb.  18(»7.  His  parents  emigrated  to  Kansa» 
in  1880,  and  two  years  later,  he  began  teaching 
school.  He  was  admitted  to  the  bar  in  1890L 
and  worked  for  several  years  in  railroad  con- 

struction. He  was  principal  of  the  Willianu 

schools  (Arizona)  for  four  ̂ *ears.  and  whik there  was  owner  of  the  Williams  Sews,  with 

Capt.  W.  O.  O'Neill.  Since  19()3  he  has  been  in 
the  mining  business,  becoming  vice-president  and 
{^'cncral  manager  of  the  Madizelle  Mining  Coa- 
pany,  and  president  of  the  Young  Mines  Com- 

pany, in  1916  he  was  elected  mayor  of  Phcenis. 
Ariz.,  the  first  to  serve  under  the  commissi<« 
form  of  government.  From  190^12  he  was 

territorial  secretar>-  of  Arizona. 

YOUNG,  James,  Scottish  chemist :  b.  Gla*- 
gow.  13  July  1811;  d.  14  May  1883.  He  began 
his  career  as  a  cabinetmaker,  but  in  the  evcB- 
ii<);s  studied  chemistry  under  Professor  Gra- 

ham in  Anderson's  College.  Glasgow,  and  be- came his  assistant  t>oth  there  and  afterward  al 

University  College,  London  (18J2-JHB).  Re- 
ceiving appointments  in  chemical  woriu  tt 

Manche>trr  and  elsewhere,  he  discovered  a 
method  of  distilling  oil  from  bituminous  skalt. 
and  tlni>  liecame  the  founder  of  the  mioCfaW 
oil  indn>try  i»f  Scotland,  liesides  leading  W 
the  development  of  the  petroleum  industry  wl 
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America  and  elsewhere.  (See  Paraffin).  He 

.'icqiiired  a  large  fortune,  endowed  a  chair  of 
chemistry  in  Anderson's  College,  and  fitted 
out  at  his  own  expense  an  expedition  in  search 
of  Livingstone  in  1872. 

YOUNG,  James  Thomas,  American  publi- 
cist :  b.  Philadelphia,  Pa.,  23  Sept.  1873.  He  was 

graduated  at  the  University  of  Pennsylvania 
1893,  and  later  studied  at  German,  French  and 
Swiss  universities,  taking  the  degree  of  Ph.D. 
at  Halle  in  1896.  He  is  at  present  professor  of 
public  administration,  University  of  Pennsyl- 

vania. He  is  also  the  author  of  <The  New 
American  Government  and  Its  Works>  (1915), 
and  articles  on  political  science  and  university 
training  for  busmess. 

YOUNG,  Jesse  Bowman,  American  Metho- 
dist clergyman  and  author:  b.  Berwick,  Pa.,  5 

July  1844;  d.  1914.  He  graduated  at  Dickinson 
College  in  1868,  but  had  previously  served  three 
years  in  the  Union  army  during  the  Civil  War, 
becoming  captain  in  the  84lh  Pennsylvania  vol- 

unteers. Entering  the  ministry  m  1868,  he 
held  pastorates  in  Pennsylvania  and  Kansas 
City,  Mo.,  and  was  subsequeUitly  editor  of  the 
Central  Christian  Advocate?  (1892-1900).  Author 
of  ̂ What  a  Boy  Saw  in  the  Army^ ;  *Days  and 
Nights  on  the  Sea^ ;  ̂  Helps  for  the  Quiet 
Homc>  (1900) ;  <Our  Lord  and  Master >  (1903)  ; 
^Wellsprings  in  the  Desert  >  (1905)  ;  *  Charms  of 
the  Bible>  (1910);  <The  Battle  of  Gettysburg* 
(1913).  etc. 

YOUNG,  Sir  John,  Baron  Lisgar,  Eng- 
lish statesman:  b.  Bombay,  India,  31  Aug.  180/; 

d.  Ireland,  6  Oct.  1876.  He  was  graduated  at 
Oxford  in  1829,  called  to  the  bar  in  1834,  and 
sat  in  the  House  of  Commons  in  1831-55.  He 
was  lord  of  the  treasury  1841-44;  secretary  of 
the  treasury  in  1844-46;  chief  secretary  for 
Ireland  in  1852-55;  and  lord  high  commissioner 
of  the  Ionian  Islands  1855-59.  He  succeeded  to 
the  baronetcy  on  the  death  of  his  father  in 
1848  and  from  1861  to  1867  was  governor  to 
New  South  Wales.  Appointed  governor-gen- 

eral of  Canada  in  1868  he  filled  this  post  till 
1872,  when  he  was  succeeded  by  the  Earl  of 
DuflFerin.  During  his  Canadian  governorship  he 
suppressed  the  Riel  rebellion  in  1870  and  was 
rewarded  with   the   title  of  Baron  Lisgar. 

YOUNG,  John  Russell,  American  journal- 
ist :  b.  Downingtown,  Pa.,  20  Nov.  1841 ;  d. 

Washington,  D.  C,  17  Jan.  1899.  In  1857  he 
was  copyholder  on  the  Philadelphia  Press;  and 
later  its  news  editor.  At  the  outbreak  of  the 
Civil  War  he  became  war  correspondent,  and 
was  with  the  Army  of  the  Potomac  from  the 
battle  of  Bull  Run  to  the  end  of  the  Chicka- 
hominy  campaign,  when  he  returned  to  Phila- 

delphia and  became  managing  editor  of  the 
Press.  In  1865  he  joined  tire  editorial  staff  of 
the  New  York  Tribune,  resigning  in  1869;  es- 

tablished the  Morning  Post  in  Philadelphia;  and 
the  Standard  in  New  York  (1869)  ;  and  was 
European  correspondent  of  the  New  York 
Herald  (1871-77).  As  correspondent  of  that 
paper  he  accompanied  General  Grant  in  his 
journey  round  the  world  in  1877,  and  was  at- 

tached to  the  editorial  staff  of  the  Herald 
\879-S2.  He  was  Minister  to  China  1882-^5; 
and  was  appointed  librarian  of  Congress  30 
June  1897.  Author  of  < Around  the  World  with 
General  Grant^  (1870);  and  editor  of  ̂ Me- 

morial History  of  Philadelphia^  (1895). 

YOUNG,  Julia  Evelyn,  American  verse 
writer  and  novelist:  b.  Buffalo,  N.  Y.,  4 
Dec.  1857.  She  has  pubhshed  *  Adrift:  A  Story 
of  Niagara>  (1889);  <Glynne's  Wife:  A  Story 
in  Verse*  (1896);  <Thistle-Down,>  poems; 
*The  Story  of  Savilla,>  verse  (1897);  <Black 
Evan,  A  Tale  of  the  Forty-Five>  (1901),  etc. 

YOUNG,  Lucien,  American  rear  admiral: 
b.  Lexington,  Ky.,  21  March  1852;  d.  2  Oct.  1912. 
He  was  graduated  at  the  United  States  Naval 
Academy  in  1873,  was  promoted  commander  in 
1902,  captain  in  1906  and  rear-admiral  17  March 
1910.  He  received  two  gold  medals  and  other 
signal  honors  in  recognition  of  his  heroism  in 
life  saving  on  several  occasions,  and  was  ad- 

vanced three  numbers  in  rank  for  his  services 
in  the  Spanish-American  War,  in  which  he  com- 

manded the  Hist.  He  was  captain  of  the  Port 
of  Havana  in  1899-1 9(X),  and  commander  of  the 
United  States  naval  station  at  Hawaii  in  190O- 
01.  He  commanded  the  Bennington  when  it  was 
wrecked  by  a  boiler  explosion  and  ̂ beached  off 
the  coast  of  San  Diego,  Cal.,  21  July  1905,  but 
was  exonerated  from  felame.  He  was  captain 
of  the  Mare  Isiand  Navy  Yard  at  the  time 
of  the  San  Francisco  eartnquake  and  fire,  and 
distinguished  himself  in  relief  work.  He  was 
later  transferred  to  Key  West,  Fla.  He  wrote 
<Simple  Elements  of  Navigation^  (1890);  <The 
Real  Hawaii >   (1899). 

YOUNG,  Robert,  Scottish  Biblical  scholar: 
b.  Edinburgh  10  Sept.  1822;  d.  there,  14  Oct. 
1888.  He  became  a  printer  and  superintended 
the  Mission  Press  at  Surat,  India  (1856-61). 
He  subsequently  devoted  himself  to  preparing, 

printing  and  publishing  at  Edinburgh  a  long 
series  of  works  of  somewhat  narrow  but  re- 

markable Biblical  scholarship;  among  them 
were  an  independent  translation  of  the  Bible; 
*  Marginal  Readings  (10,000)  for  the  English 
Testament^ ;  *  Concise  Critical  Comments  on 
the  Holy  Bible*;  ̂ Grammatical  Analysis*  of 
the  Hebrew,  Chaldee  and  Greek  Scriptures 
(1885)  ;  ̂Hebrew  Vocabulary* ;  and  a  laborious 
*  Analytical  (Concordance  to  the  Bible,*  giving 
311,(XX)  references  (1879),  which  has  gone 
through  many  editions  and  remains  a  highly 
valuable  reference  work. 
YOUNG,  Robert  Anderson,  American 

Methodist  clergyman :  b.  Knox  County,  Tenn., 
23  Jan.  1824;  d.  1902.  He  was  graduated  at 
Washington  (College,  Tenn.,  in  1844;  entered 
the  Methodist  ministry,  and  held  pastorates  in 
several  cities  in  Tennessee.  He  was  president 
of  the  Wesleyan  University,  Florence,  Ala., 
1861-64;  financial  secretary  of  the  board  of 
trustees  of  Vanderbilt  University,  1874-82; 
secretary  of  the  board  of  missions  of  the 
Methodist  Episcopal  Church,  South;  and  secre- 

tary of  the  Tennessee  Conference  for  21  years. 
He  was  editor  of  the  Advocate  of  Missions, 
and  author  of  ̂ Personages* ;  ̂Ariel* ;  ̂Twenty 
Thousand  Miles* ;  < Celebrities,  and  Less,*  etc. 

YOUNG,  Samuel  Baldwin  Marks,  Ameri- 
can soldier:  b.  Pittsbiirgh,  Pa.,  1840.  He 

rendered  important  ser\ice  in  the  Civil  War, 
entering  the  Volunteer  Army  of  the  Union  in 
1861  as  a  private,  and  rose  to  a  colonelcy  at 
the  end  of  the  war.  He  was  brevetted  major 
for  services  at  Sulphur  Springs  (1863);  lieu- 

tenant-colonel at  Ameha  Springs  (1865); 
colonel  at  Sailors  Creek  (1865)  and  brigadier- 
general  of  volunteers  for  his  share  in  the  fin^^l 
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anion  against  General  I-cc.  At  the  close  of 

tlu-  C'i\il  War  he  enterid  the  regular  army  as seconil  lieutenant,  took  part  in  the  Indian 
Wars,  conunan<led  a  hrigadc  at  Santiago,  and 
won  a  decisive  \iciory  at  Las  Giiasimas  24 
Ji:ne  IS'W.  In  18^>*>  lu  was  in  charge  of  the 
cavalry  advance  of  Lawion's  Division  in  its 
march  through  northern  Luzon,  and  for  his 
services  was  appointed  militar>'  governor  of 
northw  estern  Luzon ;  and  later  commander  of 
the  lirst  district  of  the  Department  of  North- 

ern Luzon.  He  was  then  appointed  comman- 
der of  the  Department  of  California.  In  1902 

he  hecame  first  president  of  the  Army  War 

C'ollegc  Hoard,  chief  of  staff  and  Heutenant- general  of  the  army.  He  was  retired  9  Jan. 
l^XM.  In  1<X)*)-10  he  was  president  of  the 
Brownsville  Court  of  Inquiry;  and  since  May 

1910,  has  heen  governor  of  the  Soldiers'  Home 
at  \Vashington,  D.  C. 

YOUNG,  Samuel  Hall,  American  Presby- 
terian clergyman:  h.  Builerj  Pa.,  12  Sept.  1«S47. 

lie  was  graduated  at  the  Lniversity  of  Woos- 
ter.  Ohio,  in  1873,  and  at  the  Western  Theolog- 

ical Seminary,  Allegluny.  Pa.,  in  1878;  and 
ordained  in  the  Presbyterian  ministry  in  1878. 
Cioing  to  Fort  Wrangel,  Alaska,  as  a  mission- 

ary and  explorer  in  1878.  he  organized  the  first 
Protestant  church  in  Alaska  in  1879;  and 
afterward  held  pastorates  in  California.  Illi- 

nois, Iowa  and  Ohio.  Sent  to  the  Klondike  in 

l.'-'97,  he  established  the  First  Presbyterian 
Church  in  ])awson  in  IS^'H;  and  on^anized  mis- 

sions in  I'lagle,  Rom  fort,  Nome  and  Teller,  In 
l'H)l  he  wa^>  appointed  superintendent  of  all 
thr  Presl)yterian  missions  in  Alaska,  which 
ollice  he  filled  until  1913,  when  he  became  spe- 

cial representative  for  Alaska  of  the  Presby- 
terian Hoard  of  Home  Missions  with  head- 

quarters in  New  York. 

YOUNG.  Thomas,  Knglish  physicist  and 
archaeologist:  b.  Milverton,  Somerset,  13  June 
1773;  (1.  I-ondon,  10  May  1829.  He  was  of 
Ouaker  parentage,  and  at  the  age  of  14  pos- 
ses.'ietl  a  rtmarkalile  knowledge  of  Latin, 
(Jreek,  French.  Italian.  Hrbrew,  Persian  and 
.•\rabic.  Ht-  studied  medicine  at  London  and 
Kdinburgh,  taking  his  M.D.  at  Gottingen  in 
\7^H}  and  later  studying  at  Cambridge.  .-Xs 
early  as  179*)  Young  wrote  his  celebrated  me- 

moir on  the  'Outlines  and  Experiments  re- 
specting Sound  and  Light,*  which  spetdily 

conducted  him  to  the  discovery  and  demonstra- 
tion of  the  interference  of  light.  This  discov- 

ery alone,  according  to  Sir  I.  Herschel,  would 
have  sufficed  to  have  placecf  its  author  in  the 
highest  rank  of  scientific  immortality.  He  de- 

scribed astigmatism  in  1801 ;  formulated  a  cor- 
rect thcor>'  of  color  perception :  and  made  im- 

portant contributit)n*i  to  haemadynamics.  In 
1801  he  l)ccame  professor  of  natural  philosophy 
at  the  Royal  Institution,  and  in  1802  foreign 
secretary  to  the  Royal  Society  —  an  office 
which  he  held  for  the  remainder  of  his  life. 
The  scries  of  lectures  delivered  in  connection 

with  his  professorship  form  the  substance  of  his 

great  work,  *  Natural  Philosophy  and  the  Me- 
chaniral  Arts»  (1807).  In  1811  he  was  eUvted 

physician  to  Saint  George's  Hospital.  In  1S18 
he'  was  appointed  secretary  to  the  board  of 
I&r.gitude.  5uperinunding  the   *N'aiitit^d    Alma- ?    He  became  alio  a  Unguiit  of  high  abil- 

ity and  is  known  for  his  successful  pioncir 
work  in  deciphering  lLg>*ptian  hicrogb-phic  in- 

scriptions and  working  out  the  hicrogU-phic 
alphabet.  He  was  author  of  many  scicntifK 
papers  and  of  *An  .Xccount  of  Some  Recrtit 
Discoveries  in  Hieroglyphical  Literature  and 

Kg>-ptian  Antiquities'  (1823).  Consult  Pea- 
cock. *Life  of  Young,'  and  *Misccllaneoai 

Works.*  edited  by  Peacock  and  Leitch  (1855i 
YOUNG,  Sir  WUliam,  Canadian  jurist  and 

statesman:  b.  Falkirk,  Scotland.  8  Sept  1?/); 
d.  Halifax,  Nova  Scotia.  8  May  1887.  He  wa* 
educated  at  Glasgow  University,  and  later 
joined  his  parents  in  Nova  Scotia,  where  be 
was  admitted  to  the  bar  in  1826.  He  wa» 
elected  to  the  legislature  of  Nova  Scotia  in 
1832,  and  in  1839  he  was.  with  Herljert  Hun  tins- 
ton,  delegated  to  go  to  England  to  urge  the 
.establishment  of  a  responsible  government  for 
Nova  Scotia.  He  was  appointed  a  member  of 
the  Executive  Council  in  1842.  and  in  1843-34 
he  was  speaker  of  the  legislature.  He  was 
Premier  and  Attorney-General  of  Nova  Sooda 
in  1854-57.  and  was  again  Premier  in  IHr'M]^} 
He  then  retired  from  politics,  and  was  ap- 

pointed Chief  Justice  of  the  Supreme  Court  oi 
Nova  Scotia  in  August  1860.  He  was  knighted 
in  18^)8;  and  in  1881  he  retired  from  the  Unch 

YOUNG,  William,  American  poet  and 
dramatist:  b.  Illinois  1847.  He  has  iniblished 
*\Vishmakers  Town.*  poems  {lRi5-'J8l;  and 

the  plays:  < Jonquil*  (1871);  *The  Rogue's 
March*  (1872);  ̂ Pendragon.'  verse  (li«l». 
« The  Rajah*  (1883);  <Ganclon,'  verse  (18S«i; 
n^he  Home  of  Mauprat.'  with  I.  G.  Wils*  o 
(18S2) ;  Moan  of  Arc.*  adaptation  in  %'cnc 
(18<X));  <lf  I  Were  You*  (1892);  «Youi« 
America*  (1894);  <Thc  Princess  of  Bagdad' 
(18%);  'Ben  Hur.*  dramatization  (189V); 
*  Woman's  Wiles*  (1898);  <The  Sprightly 
Romance  of  Mersac*  (1900);  <Oh.  What  Ri^ 
dlts  the.se  Women  Be!*;  narrative  poem 
(VXH));  *A  Japanese  Nightingale*  a  dranati- 
zation  (1903);  and  'The  Sea-Green  Man' 
(1W7). 

YOUNG  ENGLAND,  a  political  pany  ac- 
tive in  London  ahotit  1844  and  led  hy  Mr.  Dis- 

raeli, after  he  had  liegtm  to  oppose  the  general 
policy  of  Sir  Robert  Peel.  Besides  its  foondrr 
it  contained  some  young  men  of  ability  and 
|K)sition.  prominent  among  them  lieing  Lord 
John  Manncr>.  later  Duke  of  Rutland;  GeorgK 
Smythe.  afterward  Viscount  Strangford;  and 
Haillie-Cochrane.  afterward  Lord  Lamingvoo. 
Its  program  was  the  reconciliation  of  Ae 
aristocracy  and  the  Church  on  the  one  hand. 
and  the  people  on  the  other;  and  its  adhenais 
sought  to  re-cstahlish  the  political  ascendcBcy 
of  the  aristocracy  hy  demonstrating  its  abibiT 
to  govern.  Its  principles  were  attractively  ex- 

pounded in  Disraeli's  two  fictions^  ̂ Coningsby* 
and  *Syhil.* YOUNG  GERMANY,  a  group  of  titerary 
and  political  inno\atorb  in  Germany,  headed  b^ 
Heine  (q.v.).  Its  followers  were  do'Oted  lo 
the  promotion  of  liheral  ideals  in  literature  wd 
in  politics,  among  them  f>ciiis  Borne,  Guliluwr. 
Lauhe.  HclKr  and  Kiihnc.  The  moicnicni  was 

striinv:e>i  in  the  1830's  and  collapsed  after  the failure  i>f  the  re\olution  of  1S48. 

YOUNG  IRBLAND.  the  name  applied  w 

Bi*.  Irith  political  group,  activa  '  '"^ 
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and  1850.  They  at  first  adhered  to  O'Conncll, 
but  soon  became  very  radical  in  their  opinions; 
advocated  physical  force,  and  separated  from 
the  conservative  Irish  politicians  in  1844.  The 
Nation  was  their  political  organ  and  in  this 
journal  the  Irish  people  were  constantly  in- 

cited to  revolt.  In  1848  John  Mitchell  (q.v.), 
one  of  the  leaders  of  the  party,  was  arrested 
and  sent  to  Tasmania,  and  the  attempted  insur- 
rc<:tion  which  followed  soon  collapsed,  two  of 
the  leaders,  T.  F.  Meagher  (q.v.),  and  W.  S. 

O'Brien  (q.v.),  being  sentenced  to  death,  but their  sentences  were  presently  commuted  to 
transportation. 

YOUNG  ITALY  («Giovane  Italia»),  a 
society  of  Italian  republicans  formed  by 
Giuseppe  Mazzini  (q.v.)  in  1831,  whose  aims 
were  the  emancipation  of  the  Italian  peninsula 
from  the  control  o£  Austria,  and  the  union  of 
the  various  portions  of  the  country  under  a 
republican  rule.  Its  greatest  activity  was  in 
1834,  when  Mazzini  led  an  unsuccessful  inva- 

sion of  Savoy.  The  influence  of  the  society 
soon  declined,  but  it  was  of  service  in  arousing 
Italian  patriotism  and  it  formed  the  model  for 
similar  organizations  elsewhere  in  Europe, 
such  as  Young  France,  Young  Germany,  etc. 

YOUNG  MEN'S  CHRISTIAN  ASSO- 

CIATipN.  A  Young  Men's  Christian  Asso- ciation is  an  organization  composed  of  young 
men  who  are  united  together  for  the  purpose 
of  ministering  to  the  spiritual,  intellectual,  social 
and  physical  needs  of  young  men.  Any  young 
man  of  good  moral  character,  regardless  of 
race  or  creed,  may  become  a  member  of  this 
organization  and  enjoy  its  privileges;  but  only 
active  members,  who  must  be  in  communion 
with  a  Protestant  evangelical  church,  can  vote 
or  hold  office.  Local  associations  are  usually 
under  the  administration  of  a  board  of  di- 

rectors, which  employs  to  carry  on  its  work 
officers  known  as  general  secretaries,  physical 

directors,  boys'  secretaries,  etc.  Local  societies 
are  independent  and  autonomous  in  their  ad- 

ministration. Local  societies  are  affiliated  to- 
gether into  national  and  sometimes  into  interna- 

tional unions.  These  national  unions  are  under 
the  administration  of  a  national  committee. 
The  national  organizations  are  further  united 

into  a  world's  organization,  having  its  head- 
quarters at  Geneva,  Switzerland.  The  world's 

organization  is  administered  by  what  is  known 
as  the  Central  International  Committee  of 

Young  Men's  Christian  Associations,  3  Rue General  Dufour.  The  International  Committee 

of  the  North  American  Young  Men's  Chris- tian Associations  is  located  at  347  Madison 
avenue.  New  York  City.  The  chairman  is 
Alfred  E.  Marling.  The  vice-chairman  for 
home  work  is  William  Sloan  and  the  vice- 
chairman  for  foreign  work  is  William  D.  Mur- 

ray.    The  general  secretary  is  John  R.  Mott. 
History. —  The  establishment  of  the  Young 

Men's  Christian  Association  was  occasioned  by 
the  growth  of  the  modern  city.  The  city  move- 

ment which  has  spread  throughout  the  more 
industrial  parts  of  the  world  created  an  environ- 

ment which  made  necessary  special  efforts  in 
behalf  of  young  men.  Without  the  rise  of  the 

city,  the  parlors,  g>'mnasiums,  reading-rooms, 
educational  classes,  Bible  studies,  religious  meet- 

ing,   this    vast    organization    of    over    1,000,000 

younp  men  throughout  the  world  with  its  sec- 
retaries, directors,  committees,  costly  buildings 

and  mighty  influence  would  never  have  been 
born. 

The  association  movement  was  founded  by 
a  young  man  who  came  from  the  country  to 
the  city.  It  was  founded  primarily  for  com- 

mercial young  men  living  away  from  home  in 
cities.  Without  the  spread  of  the  city  it  would 
have  remained  a  London  institution,  and  never 
have  become  a  world-wide  organization.  The 
city  has  become  the  dominant  factor  in  modem 
life.  Young  men  form  the  largest  and  most 
important  element  of  the  large  army  which  is 
annually  invading  the  city  from  the  country. 
The  proportion  of  young  men  in  the  city  is 
much  larger  than  in  rural  districts.  In  the 
city,  the  home  and  the  church  have  a  smaller 
place  in  the  life  of  the  average  young  man  than 
in  the  country.  The  city  is  full  of  opportuni- 

ties to  gratify  temptation.  Contrasted  with 
the  country,  where  life  is  in  the  open  air  and 
activity  is  chiefly  muscular,  life  in  the  city  is 
indoors  and  far  more  full  of  nervous  excite- 

ment. It  should  also  be  said  that  the  city  has 
brought  young  men  together  in  large  numbers, 
and  so  made  possible  an  organization  among 
themselves  in  their  own  behalf. 

The  history  of  the  association  falls  into 
four  periods:  (I)  The  Founding  of  the  Asso- 
ciation,  1844-55;  (II)  The  Development  of  the 
Association  Ideal,  1855-78;  (111)  The  Expan- 

sion of  the  Movement,  1879-1913;  (IV)  The 
Work  During  the  World  War,  1914-19. 

Period  I,  1844  to  1855.  Fonnding  of  the 

Young  Men's  Christian  Association. —  The 
founder  of  the  Young  Men's  Christian  Associa- 

tion, Cieorge  WilHams,  later  Sir  C^rge  Wil- 
liams, who  was  born  at  Ashbury  Farmhouse, 

near  Dulvcrton,  southern  England,  in  1821,  grew 
into  manhood  at  the  time  when  the  industrial 
revolution  in  England  was  attracting  young  men 
fiom  the  country  to  the  town.  He  went  to 
London  in  October  1841,  and  became  a  clerk 
in  the  dry  goods  establishment  facing  Saint 

Paul's  churchyard,  of  which  he  was  afterward 
the  proprietor.  At  that  time  there  were  some 
80  young  men  employed  in  the  different  depart- 

ments of  the  business.  Through  Mr.  Williams' 
efforts,  a  Young  Men's  Christian  Association 
was  organized,  for  the  purpose  of  establishing 
religious  services  and  Bible  classes  among  the 
young  men  employed  in  various  houses  of  busi- 

ness in  London.  This  organization  took  effect 
on  6  June  1844.  The  name  was  suggested  by 

Christopher  Smith,  George  Williains'  roommate. The  constitution  provided  that  the  association 
should  seek  to  promote  the  sfHritual  and  men- 

tal improvement  of  young  men  engaged  in  the 
drapery  trade,  that  its  membership  should  be 
young  men  who  gave  decided  evidence  of  con- 

version to  God  and  that  its  management  should 
be  in  the  hands  of  a  small  board  chosen  from 
the  membership.  This  movement  rapidly  as- 

sumed important  proportions.  Prayer  meetings 
and  Bible  classes  were  soon  established  in  14 
different  business  houses,  and  a  missionary  to 
ycung  men  was  employed  in  January  1845.  In 
1848  apartments  were  rented,  in  which  a  library, 
reading-room,  restaurant,  social  parlors  and 
educational  classes  were  provided;  and  young 
men  who  made  no  religious  profession  were  in- 

vited, upon  the  payment  of  a  small  fee,  to  use 
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the  privileges  of  the  institution,  though  they 
were  gi\en  no  share  in  its  management  and 
were  known  not  as  ni£mt>ers  but  associates.  A 
lecture  course  was  established,  which  soon  be- 
cumv  tlie  must  important  lecture  platform  in 
London.  Branches  of  the  parent  society  sprang 
up  in  ditTcrcnt  parts  of  the  metropolis,  and  pro- 

vincial branches  in  different  parts  of  the  United 
Kingdom  became  afTiliated  with  the  parent 
society. 

The  association  was  marked  by  intense  re- 
ligious zeal.  Through  personal  interviews  by 

its  members  with  voting  men,  through  Bible 
classes  and  evangelistic  meetings  for  men,  a 
persistent  campaign  was  carried  on  to  win 
youn^  men  to  lead  a  religious  life.  The  secular 
agencies  developed  considerably  during  the  first 
seven  years.  In  1851,  in  the  Central  Associa- 

tion, there  were  225  members  and  425  associ- 
ates. There  were  estimated  to  be  750  members 

and  associates  in  the  other  branches  in  the 
metropolis.  At  this  lime  there  were  eight  soci- 

eties in  London,  and  16  in  various  parts  of  the 
United  Kingdom.  The  24  associations  enrolled 
approximately  2,700  young  men. 

Knowledge  of  this  work  came  to  America 
in  the  fall  of  1851  at  three  different  centres  — 
Montreal,  Boston  and  New  York.  The  first 
movement  took  place  at  Montreal,  where, 
through  the  efforts  of  two  young  men  who  had 
become  acquainted  with  the  London  work 
through  published  copies  of  the  lectures  deliv- 

ered before  the  London  Association,  an  associa- 
tion was  formed  on  25  Nov.  1851.  In  Novem- 
ber 1851  George  Petrie,  who  had  become  well 

acquainted  with  the  London  work  during  a  visit 
to  that  city,  called  together  a  group  of  his  per- 

sonal friends  in  New  York.  These  conferences, 
however,  did  not  result  in  organization  until  en- 

couraged by  the  success  at  Boston,  where  the 
first  association  in  the  United  States  was  estab- 
lished. 

A  letter  published  on  30  Oct.  1851,  describ- 
ing in  detail  the  work  of  the  London  Associa- 

tion, came  under  the  eye  of  Capt.  Thomas  V. 
Sullivan,  who  was  active  in  Christian  work 
among  seamen,  and  so  impressed  him  that  he 
determined  to  establish  a  society  in  Boston. 
His  purpose  was  accomplished  at  a  meeting  held 
on  29  Dec.  1851,  in  the  chapel  of  the  old  South 
Meeting  House  in  Spring  Lane.  The  Boston 
society  laid  great  emphasis  upon  the  association 
as  a  social  resort.  It  introduced  the  committee 
system,  and  inaugurated  the  plan  of  restricting 
voting  and  olticeholding  to  members  who  were 
in  good  standing  in  an  evangelical  church.  It 
was  the  Boston  society  which  gave  character 
and  direction  to  the  American  movement.  It 
immediately  l>ecame  one  of  the  leading  religious 
a^iencies  of  the  city.  Twelve  hundred  young 
mm  joined  its  membership;  10.000  copies  of  its 
constitution  and  by-laws  were  printed  and  scat- 

tered widely  over  the  eastern  part  of  the  United 
States ;  representatives  of  the  society  assisted  in 
fdundinK  associations  at  other  points,  and 
thniugh  its  ititliience,  by  the  year  1854,  some  26 
associations  had  been  established  in  different 
part*;  of  the  Union. 

Through  the  efforts  of  Chaunccy  M.  Lang- 
don,  a  government  employee  in  Washington,  and 
later  a  cler^ryman  in  the  Kpiscopal  Church,  a 
convention  of  the  .American  associations  was 
called  at  lUiffalo  in  June  1854.     This  conxention 

established  an  alliance  of  the  associatioos  of  the 
United  Sutes  and  Canada,  under  the  superviuon 
of  an  executive  committee  which  was  inslmcd 
to  call  annual  conventions,  and  to  do  everytbBg 
in  their  power  to  foster  and  extend  the  work  of 
the  associations.  The  organiaation  was  made 
international  at  the  suggestion  of  a  dek^gair 
from  the  association  at  Toronto^  Ontario,  whc 
had  been  invited  to  the  convention.  This  aU- 
ance  was  known  as  the  American  Confederation, 
and  it  was  largely  throu^  its  influence  that  the 
American  movement  rapidiv  took  pre-eminence 
among  the  associations  of  the  world. 

In  the  meantime,  through  the  efforts  of 
George  Williams  and  others,  associations  had 
been  established  at  Paris  and  other  points  in 
France,  and  at  Geneva,  in  Switzerland.  Priori 
the  founding  of  the  association,  a  movement 

known  as  ihe  'Junglingsverein*  (Youth'i 
Union)  had  been  started '  among  young  work- ingmen  in  Germany  in  the  year  1834.  Inis  had 
already  come  into  friendly  correspondence  with 
the  associations  in  England  The  German  as«o- 
ciations,  while  not  on  a  strictly  interdenomina- 

tional basis,  were  invited  into  alliance  with  the 

Young  Men's  Christian  Association,  and  ha%e 
always  continued  in  this  fellowship.  Since  unit- 

ing with  the  general  movement,  they  have 
greatly  increased. 

The  culminating  event  of  the  early  period 
was  the  first  convention  of  the  asscKtationi  of 
all  lands,  held  at  Paris  in  1855,  at  which  the 
memorable  statement  of  belief  known  as  'the 
Paris  basis*  was  adopted.  This  has  been  caOcd 
the  apostles'  creed  of  the  association,  and  did 
much  to  unify  the  movement.  It  was  proposed 
by  Mr.  Frederick  Monnier,  a  layman  fnxn 
Strashurg,  and  was  read  before  the  conventioa. 
all  the  delegates  standing.  *in  which  position  it 
was  then  solemnly  passed  by  the  unanimoos 
vote  of  the  whole  assembly.  The  membcn 

present  then  knelt  together,  gratefully  to  ac- knowledge the  mercy  of  God  and  to  entfot 
His  benediction  on  the  decision  at  which  ihcif 
had  arrived.*    The  basis  was  as  follows: 

Th«  Yoanff  Men'i  Christian  Aimciataotis  mA  to  Miur thote  yoang  men.  who.  renrding  Jenm  Chriit 
and  Saviour  according  to  tha  Hmy  Scriptnrm, 
His  desdples  in  their  d'Ktrina  and  hi  tbor  life. 
date  their  efforts  for  the  extension  of  His  kin 
young  men. 

The  reports  of  this  convention  showed  the 
estimated  strength  of  the  association  movcmRR 
as  follows: 
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The  period  from  1S44  to  18S5  saw  the 
ciation  foundi<l  in  the  various  Protcsiam 
tries,  an   International  Alliance 
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the  American  continent  and  a  uniform  basis 
adopted  by  the  associations  of  all  lands.  The 
fundamental  principles  of  the  association  began 
clearly  to  emerge.  Although  the  movement  was 
at  first  primarily  religious  and  spiritual  in  char- 

acter, the  association  was  led  to  add  secular 
agencies  for  ministering  to  the  intellectual  and 
social  needs  of  young  men.  It  recognized  the 
principle  that  ministering  to  the  needs  of  a  man 
is  one  of  the  surest  ways  to  promote  his  reli- 

gious life;  and  on  the  other  hand,  that  the 
Christian  religion  demands  the  development  of 
all  human  powers  and  their  use  in  the  service 
of  God.  It  is  upon  these  two  truths,  the  power 
of  environment  to  mold  character  and  the  adap- 

tation of  the  religion  of  Jesus  Christ  to  redeem 
man  in  body,  mind  and  spirit,  that  the  Young 
Men's  Christian  Association  rests  its  claim  for 
a  place  among  the  agencies  of  the  Church. 

Period  II,  1855  to  1878.  Period  of  Devel- 
opment of  the  Association  Ideal.—  During  the 

years  from  the  Paris  convention  in  1855  to  the 
Geneva  convention  in  1878,  when  a  central  ex- 

ecutive committee  for  the  associations  of  the 
world  was  established,  with  headquarters  at 

Geneva,  the  Young  Men's  Christian  Associations 
were  gradually  developing  a  world  conscious- 

ness as  an  organization,  and  slowly  evolving  a 
method  of  work  for  ministering  to  the  needs  of 
young  men.  During  this  period,  the  American 
associations  rose  to  the  place  of  pre-eminence, 
and  the  type  of  association  developed  here  has 
in    later   years    spread   throughout   the   world. 

The  six  years  preceding  the  Civil  War  were 
remarkable  for  two  results  in  the  American 
associations,  the  creation  of  the  International 
Committee,  with  its  work  of  supervision,  and 
the  great  revival  which  stirred  the  entire  coun- 

try during  the  years  1857  and  1858.  During 
these  years,  the  central  committee  of  the 
confederation  was  located  respectively  at 
Washington,  Cincinnati,  Buffalo  and  Philadel- 

phia. This  migratory  plan  was  soon  found  to 
be  a  source  of  weakness,  but  much  good , was 
accomplished.  Annual  conventions  were  neld, 
and  information  regarding  the  new  movement 
was  widely  disseminated.  Many  new  associa- 

tions were  founded ;  and  at  the  outbreak  of  the 
war  there  were  240  associations  in  North  Amer- 

ica, with  an  estimated  enrolment  of  30,000 
meml)ers. 

In  1856  several  members  of  the  New  York 
association  established  a  union  prayer-meeting, 
chiefly  for  men,  at  the  Dutch  Reformed  Church, 
in  Fulton  street.  This  was  carried  on  for 
nearly  a  year,  and  in  the  following  September  it 
v/as  given  over  to  Mr.  J.  C.  Lamphier,  the  city 
missionary  of  the  Dutch  Reformed  Church,.with 
the  understanding  that  it  should  be  continued  on 
a  union  basis.    The  committee  of  the  associa- 

tion  arranged   to   co-operate  heartily  in   this meeting. 

In  the  fall  of  1857  came  the  financial  oanir 
which  prostrated  the  business  interests  of  the 
country.  Large  numbers  of  men  began  imme- 

diately to  attend  this  noon  prayer-meetinp  and, 
under  the  auspices  of  the  New  Yoiic  assoaation, 
many  more  union  meetings  were  established  in 
different  parts  of  the  city.  Similar  meetings 

were  conducted  by  all  the  Young  Men's  Chris- tian Associations  throughout  the  country.  It  is 
estimated  that  over  300,000  persons  were  added 
to  the  evangelical  churches  of  America  as  a  re- 

sult of  this  revival. 
The  years  from  1861  to  1866  in  America 

were  overshadowed  by  the  cloud  of  the  Civil 
War.  The  financial  depression  and  the  distrac- 

tions attending  the  outbreak  of  the  war  brought 
the  association  to  the  lowest  point  it  ever 
reached.  The  Boston  membership  fell  from 
2,400  to  700.  The  New  York  City  association, 
at  the  beginning  of  1862,  had  but  151  members; 
it  was  burdened  with  a  debt  of  $2,400,  and  its 
work  had  sadly  declined.  It  is  recorded  that 
only  60  organizations  survived  the  war;  and 
yet,  in  the  midst  of  this  depression  and  apparent 
weakness,  the  association  performed  one  of  the 
most  heroic  tasks  ever  undertaken  by  a  religious 
organization. 

Through  the  influence  of  the  association  in 
New  York,  heartily  seconded  by  Uiose  of 
Boston,  Washington,  Philadelphia,  Chicago  and 
other  places,  the  United  States  Christian  Com- 

mission was  organized.  This  was  the  first  or- 
ganized attempt,  on  a  large  scale,  to  minister  to 

both  the  spiritual  and  material  needs  of  sol- 
diers in  time  of  war.  This  form  of  effort  be- 

came^ later  a  well-organized  feature  of  the 
assodations.  In  the  Spanish- American  War 
and  in  the  Boer  War  a  service  program  for  the 
welfare  of  the  soldiers  was  carried  on  by  the 
associations.  The  same  effort  was  made  with 
marked  success  by  the  associations  of  Japan 
among  Japanese  troops  in  the  Russo-Japanese 
War.  ̂   The  association  was  the  only  agency  with 
experience  and  resources  prepared  to  render  a 
similar  social  service  to  the  Allied  armies  in  the 
great  World  War.  The  plan  of  work  of  the 
United  States  Christian  Commission  was  to  send 
out  delegates  with  supplies  and  needed  com- 

forts, who  should  spend  some  five  or  six  wedcs 
without  remuneration,  nursing  the  sick  and 
wounded,^  distributing  literature,  conducting 
evangelistic  and  religious  meetings,  bearing  mes- 

sages from  home,  and  in  various  ways  encourag- 
ing and  helping  the  soldiers.  Over  5,000  of  these 

delegates  were  sent  to  the  front  during  the 
Civil  War.  The  following  table  shows  the  vast 
efforts  of  this  commission  in  raising  money  and 
.supplies  for  the  soldiers: 

♦Rfxeipts  by  the  United  States  Christian  Commission. 

1862 1863 1864 1865  (4  mo8.) TOtol 

Cash   
$40,160 191.096 

$358,200 
558.637 $1,297,755 1.584,592 

$828,357 1.432.298 $2,524,472 
SuDDlies   

3.766  623 
Totals   $231,256 

$916,837 $2,882,347 $2,260,655 $6,291,095 

*  Moss.  '  United  States  Christian  Commission.'  p.  729. 
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This  was  an  heroic  service,  and  won  for  the 
association  the  admiration  and  confidence  of 
the  public.  In  the  meantime,  the  New  York 
City  society  had  secured  for  its  secretary  Rob- 

ert R.  McBurnev,  and  for  its  president  William 
E.  Dodge,  Jr.  It  had  on  its  lx>ard  of  directors 
Hon.  Cephas  Brainerd,  who  had  been  identified 
with  its  work  from  the  beginning,  and  who  had 
early  perceived  the  true  mission  of  the  associa- 

tion. Mr.  Dodge  with  his  associates  set  about 
developing  in  New  York  a  work  specifically 
adapted  to  the  needs  of  young:  men,  and  intro- 

duced a  new  era  in  association  history.  Mr. 
Dodge  was  in  sympathy  with  the  idea  of  a  clean, 
home-like  social  resort  for  young  men|  and  with 
the  providing  of  opportunities  for  phvsical  train- 

ing. It  was  at  his  suggestion  that  the  constitu- 
tion of  the  New  York  City  association  was 

altered  so  as  to  provide  for  the  erection  of  a 
g>'mnasium.  Mr.  Dodge  was  also  influential  in 
enlisting  large  gifts  for  the  association.  He  was 
himself  the  largest  donor  to  the  first  building. 

The  years  from  1866  to  1870  mark  the  re- 
vival of  the  American  work  after  the  war.  In 

June  1866  an  international  convention  was  called 
at  Albany,  which  outlined  a  new  policy  for  the 
associations.  The  plan  of  a  migratory  interna- 

tional committee  was  abandoned,  and  the  head- 
quarters were  permanently  established  in  New 

York  City.  Hon.  Cephas  Brainerd  was,  a  year 
later,  chosen  chairman  of  this  committee,  a  posi- 

tion which  he  held  for  25  years.  This  conven- 
tion announced  the  platform  that  the  work  of 

the  association  should  be  limited  to  young  men, 
although  it  was  some  years  before  this  became 
the  actual  practice.  The  convention  established 
a  day  of  prayer  for  young  men  in  November, 
which  has  become  a  world-wide  observance.  It 
also  arranged  for  the  organizing  of  State  com- 

mittees, and  the  beginning  of  what  is  usually 
spoken  of  as  State  work.  The  great  contribu- 

tion of  this  convention,  however,  was  the  em- 
phasis which  itplaccd  on  the  true  field  of  the 

Young  Men's  Christian  Association  as  distinc- 
tive  work  for  young  men.  In  his  opening  ad- 

dress, Mr.  Brainerd  said :  *Our  future  progress 
rests  upon  an  unswerving  devotion  to  the  pri- 

mary objects  and  aims  of  this  association  —  the 
social,  mental,  and  religious  improvement  of 
young  men.  As  organizations  with  these 
avowed  objects,  we  challenge  attention.  As 
seeking  these  ends  we  are  prominently  before 
the  world.  Because  of  these  things  we  are  what 
we  arc.  When  we  deviate  from  them,  we  trench 
upon  ground  assigned  to  others.* 

As  yet  there  was  no  uniformity  among  the 
associations  in  America  as  to  the  conditions  of 
membership.  At  the  international  convention 
held  in  Portland,  in  1869.  it  was  decided  that 
only  members  of  evangelical  churches  should 
vote  or  hold  office  in  the  association,  and  it  was 
stated  that: 

We  hold  those  churches  to  be  evangelical  which  maiD- 
toininff  the  Holy  Scriptures  to  be  the  only  infallible  rule  of 
faith  and  practice,  do  believe  in  the  Lord  Jesus  Cluist  (the 
only  Ij^Kottcn  son  of  the  Father.  King  of  Kings,  and  Lord  of 
Lords,  in  whom  dwelleth  the  fulness  of  the  Godhead  bodily, 
and  whu  was  made  sin  for  us  though  knowing  no  sin.  bearing 
our  sins  in  His  own  body  on  the  tree)  as  the  only  name  under 
heaven  f(iven  among  men  whereby  we  must  be  saved  from 
everlasting  punishment. 

In  the  mc.iniimc.  in  New  York  City  a  de- 
termined effort  was  being  made  to  erect  a  siilt^ 

nf>lc  building  adapted   to   the  needs  of  young 

men.  In  addition  to  the  work  alreaily  under- 
taken for  the  spiritual,  intellectual  and  social 

improvement  of  young  men,  it  was  dfddcd  to 
add  a  gymnasium  for  physical  training.  After 
an  earnest  canvass  for  funds,  and  a  most  care- 

ful study  of  plans,  the  historic  building  oa  the 
comer  of  23d  street  and  Fonrui  ave- 

nue, which  provided  under  one  roof  for  the 
various  phases  of  association  activity,  was 
erected.  This  building  cost  $487,000.  and  wai 
opened  to  the  public  in  November  1809.  Here 
was  developed  the  modern  type  of  the  divcni- 
fied  work  for  the  cultivation  of  Christian  nu- 
hood.  which  has  liecome  characteristic  of  the 
American  associations,  and  which  is  spreadti^ 
throughout  the  world. 

A  uni(iue  feature  of  this  building,  which  has 
been  copied  in  most  association  structures,  was 
the  central  reception-room,  or  lobby,  in  whidi 
was  the  public  office  of  the  secretary,  and 
through  which  every  one  must  pass  upon  enter- 

ing the  building.  From  this  reception- roon 
opened  the  reading-room,  the  parlors,  the 
amusement-room,  the  gymnasium,  the  libraiy, 

the  educational  classrooms  and  the  secretary's private  office.  This  enabled  the  secretary  io 
diarge  to  control  the  various  activities  which 
were  housed  under  one  roof,  and  to  keep  in 
touch  with  the  multitude  of  young  men  who 
took  advantage  of  the  privileges  of  the  associa- 
tion. 

The  years  from  1870  to  1878  in  America  ma> 
be  characterized  as  a  period  of  adaptation  cf 
the  work  of  the  association  to  the  needs  of 
young  men,  and  the  extension  of  this  work  to 
various  classes  of  young  men.  It  is  an  interest- 

ing fact  that,  as  soon  as  the  organization  spe- 
cialized its  work  and  limited  it  to  young  men,  it 

immediately  found  a  large  field  for  ser\'ice.  In 
1872,  at  Cleveland,  a  branch  associaticm  was 
founded  for  work  among  railroad  men.  Thu 
met  with  a  hearty  response  from  the  men  tfaca- 
selves.  A  secretary  was  employed,  rooms  wen 
opened  at  the  railway  station  of  the  Lake  AoR 
aim  Michigan  Southern  road  and  an  effoR 
made  to  extend  the  woric  elsewhere.  Sianhr 
societies  were  also  organized  at  a  number  of  the 
terminal  points,  and  in  the  fall  of  1875  the  atten- 

tion of  Mr.  Cornelius  Vanderhilt  was  caDcd  id 
this  work.  Through  his  endorsement  other 
railroad  officials  became  interested  in  this  mofft- 
ment  It  was  soon  found  that  it  was  wocth 
while  for  railroad  corporations  to  prm-idc  the 
facilities  and  attractions  of  a  Young  Ma's 
Christian  Association  for  the  comfort  of  ' employees. 

As  early  as  1858^  at  the  Sute 
of  Michigan  and  Virginia,  student  Y. 
Christian    Associations    had    been     «-• 
Early  in  the  70's.  Mr.  Robert  Wetdc ized  similar  societies  in  a  ntunbcr  va  v 
By  1876  there  were  25  college 
about  2..'>00  members.    Through  the  i 
Mr.  Luther  D.  Wishard,  a  student  at 
representatives  of  all  college  assoda 
invited  to  the  international  conventu-M  ■■ 
Louisville,  Ky.,  in   1877.    This 
inauguration   of   the   intercoll 
as  a  department  of  the  work  of 
committee.     An  extended  effort 
duriiiK?    this    period    among 
youtif?  men.  and  toward  its  close  a 
inaugurated  among  colored  yn 

r  ■ 
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B  of  the  most  important  agencies  dc- 
d  during  this  time  was  the  work  of  super- 
The  international  committee  located  in 

fork  steadily  grew  in  resources  and  influ- 
A  number  of  the  most  prominent  Chris- 
isiness  men  of  New  York  City  and  other 
of  the  country  accepted  positions  of  re- 
bility  upon  this  committee.  In  1868  Mr. 
t  Wcidensall  became  the  first  traveling 

iry,  being  located  in  the  West  with  head- 
rs  at  Omaha,  afterward  Chicago.  He  is 
the  service  of  the  committee.  Mr.  Wei- 

1  has  done  much  pioneer  work,  organiz- 
tate  committees,  and  introduang  many 
bases  of  work  for  young  men.  In  recent 
he  has  particularly  fostered  what  is 

I  as  county  work  for  young  men  in  rural 
ts.  Mr.  Richard  C.  Morse  accepted  a 
n  with  the  International  Committee  in  De- 
r  1869,  first  as  editor  of  the  Association 
ily,  and  in  1872  as  executive  secretary  of 
tmmittce,  in  which  position  he  continued 
1913,  when  he  was  succeeded  by  Dr.  John 
)tt.  Mr.  Morse  has  been  appointed  con- 
j  secretary. 
the  close  of  this  period,  1878,  the  Amer- 
nternational  Committee  had  in  their  em- 
ight  traveling  secretaries,  and  in  addition 
general  work,  were  supervising  work  for 

id  men,  college  students,  German-speaking 
men  and  colored  young  men.  The  bii^get 

l78  showed  an  expenditure  for  supervision 
t  part  of  the  International  Committee  of 
5.  The  American  associations  at  this  time 
ed  141  employed  officers.  Of  these,  100 
general  secretaries,  21  assistants,  12  State 
international  secretaries. 
other  lands,  while  war,  ecclesiastical  con- 
s  and  general  conservatism  retarded  the 
h  of  the  association,  a  marked  develop- 
had  taken  place.  Every  three  years  con- 
ais  of  the  associations  of  all  lands  were 
n  different  European  cities.  To  these  the 
ican  associations  since  1872  have  regularly 

eprescntatives.  During  the  early  70's,  Mr. 
y  made  his  evangelistic  campaigns  in  the 
h  Isles,  and  did  a  great  deal  to  stimulate 

3rk  of  the  Young  Men's  Christian  Associa- 
n  securing  money  for  buildings,  in  arous- 
)iritual  zeal  and  in  calling  the  attention  of 
)hurch  to  this  important  work.  In  1878 
4\)  rcprescniativts  of  the  American  asso- 
ns  attended  the  world's  convention,  which 
it  Geneva,  Switzerland.  Up  to  that  time 
had  been  no  established  headquarters  for 
orld's  work.  General  affairs  had  been  ad- 
tercd  from  London  through  Mr.  W.  E. 
on,  the  secretary  of  the  London  associa- 
It  was  chiefly  through  the  influence  of  the 
h  and  American  delegates  that  the  Geneva 
ntion  voted  to  organize  the  work  of  the 
lations  in  all  lands  under  an  advisory  com- 
:,  which  should  have  a  quorum  located  at 
r-a,  Switzerland.  Col.  Charles  Fermaud, 
ficer  in  the  Swiss  army,  and  a  man  with 
t  business  prospects  in  Geneva,  consented 
e  up  his  calling  and  accept  the  position  of 
al  secretary  of  this  committee.  By  the 

1878,  with  the  establishment  of  the  world's 
littee,  the  Young  Men's  Christian  Associa- 
of  the  world  may  be  said  to  have  devd- 
their  ideal  of  work  for  young  men. 
vou  29  —  42 

Period  III,  1878  to  1913.  Period  of  Ex- 
pansion.—  Expansion  has  been  the  striking 

characteristic  of  the  period  from  1878  to  1913. 
The  association  ideal  of  a  four- fold  work  for 
the  whole  man  had  been  developed  by  the 
American  associations  under  Robert  R.  McBur- 
ney  of  New  York  City.  This  ideal  has  been 
promoted  throughout  America  under  the  super- 

vision of  the  International  Committee.  The 
American  type  of  work  for  young  men  in  this 
period  of  expansion  was  now  to  be  promoted 
throughout  the  world  largely  by  the  efforts  of 
the  American  International  Committee. 

In  North  America  the  associations  between 
1878  and  1913  increased  in  membership  six-fold, 
from  99,000  to  nearly  600,000  members;  in 
value  of  property  38- fold,  from  $2,300,000  to 
$88,300,000;  the  number  of  buildings  13-fold, from  S6  to  770;  the  cost  oi  current  operation 
36-fold,  from  $376,000  per  year  to  $13,725,000. 

The  three  factors  which  have  most  pro- 
foundly influenced  the  association  movement, 

during  this  period,  have  been  (1)  the  securing 

of  property,  (2)  of  trained  secretaries  and  di- 
rectors who  give  their  whole  time  to  this  serv- 

ice, and  (3)  the  development  of  State  and  Inter- 
national committees  of  supervision.  The  carry- 

ing on  of  an  all-round  work  for  young  men  — 
physical,  social,  intellectual  and  spiritual  —  de- 

manded not  only  experienced  and  able  men  to 
conduct  the  work,  but  commodious  and  prop- 

erly adapted  structures  in  which  it  could  be 
housed. 

The  ̂ discoverer  and  demonstrator*  of  the 
secretaryship  was  Robert  R.  McBurney,  who 
was  secretary  of  the  New  York  City  association 
from  1862  until  his  death  in  1898.  Under  his 
leadership  this  office  was  developed  and  the 
number  of  employed  men  increased.  Of  all  the 
agencies  the  association  movement  has  brought 
forth,  the  most  vital  is  the  secretariate.  To 
this  may  be  attributed  its  permanence  and  con- 

tinued power.  There  are  now  nearly  5,000  men 
devoting  themselves  to  this  service  as  a  life 
work.  Over  twice  this  number  were  enlisted 
for  war  work  among  the  Allied  troops.  The 
pre-eminence  of  the  American  associations  is 
chiefly  due  to  this  policy  of  employing  salaried 
officers.  About  five-sixths  of  the  secretaries 
employed  by  the  associations  of  all  lands  are 
in  the  United  States  and  Canada. 

Not  only  have  men  been  employed  for  su- 
pervisory work,  but  since  1870  Qicrc  has  been 

an  increasing  demand  for  Christian  young  men 
to  devote  their  lives  to  service  in  the  associa- 

tion as  physical  directors.  Seven  hundred  and 
fifty-eight  such  men  arc  now  employed.  To  the 

Christian  physical  director,  the  Young  Men's Christian  Association  owes  the  development  of 
the  physical  department,  which  aims  not  only 
to  give  young  men  physical  training  and  rugged, 
vigorous  bodily  development,  but  also  to  de- 

velop character.  This  department  has  proved 
a  great  attraction  to  young  men.  In  1896  the 
Year  Book  reports  52,672  men  as  using  the 
physical  department  of  the  association.  In 
1918  there  were  242,000  enrolled  in  g3rmnasium 
classes,  of  whom  118,000  were  bovs.  Much  of 
the  progrress  of  this  department  has  been  due 
to  the  leadership  of  Dr.  Luther  Halsey  Gulick, 
who  became  instructor  of  physical  training  at 
the  Association  Training  School  at  Springfield 
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ill  1886,  in  which  position  he  continued  until 
1900.  In  1888  he  was  also  appointed  secretary 
of  the  International  Committee  for  the  physical 
department,  in  which  otlice  he  served  until  the 
spring  of  1903.  lie  was  succeeded  at  the 
Springfield  school  by  Dr.  James  H.  McCurdy 
and  on  the  International  Committee  by  Dr. 

George  J.  Fisher.  The  Young  Men's  Christian Association  is  doing  the  most  extensive  work 
in  physical  training  of  any  agency  in  the 
cc'Untry.  It  is  also  interesting  that  more  than 
40  per  cent  of  the  physical  directors  in  acad- 

emies and  colleges  have  been  furnished  by  the 
association.  The  physical  department  has  proved 
not  only  a  means  for  physical  well-being,  which 
is  much  needed  under  modern  city  conditions, 
but  also  a  means  of  leading  young  men  into 
lives  of  personal  purity. 

In  1878  there  were  8  international  and 
12  State  secretaries  and  94  secretaries  in  local 
associations.  At  the  present  time  (1919)  there 
arc  704  county,  State  and  international  em- 

ployed oflicers  engaged  in  supervisory  work, 
30  instructors  in  the  training  colleges,  3,245  men 
serving  city  associations,  550  with  railroad  asso- 

ciations, 139  with  student  associations,  78  with 
associations  for  colored  young  men,  11  with 
army  and  nav^  associations  and  113  in  other 
forms  of  service.  There  are  a  total  of  4,936 
salaried  officers  employed  by  the  associations  of 
North  America. 

In  1885,  at  Springfield,  Mass.,  a  school  was 
established  for  the  training  of  general  secre- 

taries for  the  Young  Men's  Christian  Associa* 
tion.  The  year  following  a  physical  department 
was  added  for  the  training  of  physical  directors. 

This  school  at  first  offered  a  two-years'  course of  study,  which  was  later  extended  to  three 
years.  In  1890  a  similar  school  was  established 

at  C'hicago.  This  institution  also  conducts  a summer  term  at  Lake  Geneva,  Wis.  In  1902 
a  summer  school  was  established  at  Silver  Bay, 
Lake  George,  N.  Y.  These  educational  agencies 
seek  to  thoroughly  train  officers  for  the  Young 
Men's  Christian  Association  as  a  life  work. 
About  one-sixth  of  the  officers  of  the  associa- 

tion have  received  training  at  these  institutions. 
The  courses  of  study  cover  the  Bible,  Church 

history,  psychology,  sociolog>',  religious  peda- 
gogy, pnysioIog>',  anatomy,  anthropometry, 

physical  di.ignosis,  physiology  of  exercise,  g>'m- 
nastics,  athletics,  aquatics,  history  of  the  Young 

Men's  Christian  Association,  methods  of  work 
among  young  men.  etc.  There  are  about  500 
students  enrolled  in  these  two  institutions  in 
addition  to  those  attending  the  summer  insti- 

tutes. The  summer  schools  have  attracted  so 
many  of  the  employrd  oflicers  (over  1,500  in 
1*^19)  that  six  additional  Mimmcr  schools  have 
been  established  in  the  Soul h,  the  West  and  in 
Canada.  The  Southern  associations  have  also 
e^-tablished  a  training  college  with  a  two-year 
course  at  Nashville.  Tenn.  The  first  summer 
school  was  held  at  Lake  Geneva,  Wis.,  in  1884. 

The  building  movement  in  America  has  de- 
veloped with  increasing  momentum.  In  1K90 

there  were  20.^  buildings,  valued  at  $8,350,000, 
in  the  I'nited  States  and  Canada:  in  l^XK)  there 
were  359;  in  l'^)2  there  were  4(iO.  The  num- 

ber has  now  passed  thi*  I.OtX)  mark,  vahud  with 
other  real  instate  ai  $'>6,()0( ).()()().  During  the 
l)ast  year  27  association  buildings  have  been 
rrei'ied.  There  i>  nt»  vjreater  testimony  to  the 
confidence    of    Christian    philanthropists    and 

business  men  in  the  Young  Men's  Christiir Association  and  its  work  than  the  investmcr: 

of  large  sums  of  money  in  associadon  pro^ 
erty.  The  type  of  architecture  devckipcd  tv 

the  Young  Men's  Christian  Association  is  of  tbr 
club  order,  its  buildings  being  honidikc  aihi social. 

One  of  the  striking  developments  of  ihu 
period  in  the  city  wonc  has  been  the  growth 
of  the  educational  classes.  Immediately  upon 
the  erection  of  the  building  on  the  comer  ui 
23d  street  and  Fourth  avenue  in  New  York 

Citx*  evening  classes  were  bmin  in  diffcrcn: 
subjects  for  young  men.  Similar  classes  were 
carried  on  in  other  cities,  and  by  1892  2U2t) 
different  men  were  under  instruction.  In  IM 
George  B.  Hodge  was  appointed  secretary  tor 
the  educational  department  of  the  Intematioial 
Committee,  and  this  work  has  been  systematiztx! 
and  greatly  developed.  His  successor  is  Mr 
WiHiam  Orr.  International  examinations  arc 
now  held  annually,  in  which  large  numbers  i.: 
students  take  part.  International  certificatr? 
are  accepted  by  more  than  100  different  col- 

leges and  institutions.  An  illustration  of  the 
growth  of  this  department  is  seen  in  Bosior. 
where  the  association  in  1918  reported  3,8Aj 

different  students,  stud^nni^  in  its  educaiiima.' department.  This  association  has  a  law  scfao(.I 
which  has  been  given  by  the  legislature  a  char- 

ter, granting  the  right  to  confer  degrees.  It 
has  the  Huntin^on  Avenue  school  for  \xm 
who  are  prepanng  to  enter  colleKe.  It  has 
schools  of  engineering  and  of  certified  account- 

ancy. The  Boston  association  has  also  re- 
centlv  incorporated  ^Northeastern  Collcse.*  cf 
which  the  educational  director,  Frank  P.  Spcarc 
is  president.  This  college  supervi^s  branch 
work  in  the  neighboring  city  associations  o: 
Massachusetts  and  Rhode  Island.  Nearly  crcrr 
association  contains  a  reading-room.  700  rcpoR 
having  libraries  and  many  others  are  distriiiin- 
ing  stations   for  public  hbraries. 

In  1918  the  Year  Book  reports  82j000  in- 
dents in  the  day  and  evening  assoctatioa 

schools.  There  were  327  secretaries  and  as^ 
sistants  supervising  this  work  and  2JSA  paid  in- 

structors who  were  giving  part-time  scnioe. 
The  religious  spirit  of  the  assodatioa  has 

been  dominant  from  the  beginning.  All  wel- 
tare  work  for  young  men  —  economic,  physicii 
or  educational  —  is  conceived  of  as  an  exprcH 
sion  of  the  religious  spirit  and  as  contributing  lo 
a  many-sided  personality  and  a  symmetncal 
Christian  character.  This  distinguishes  the  asso- 

ciation from  boys'  clubs,  social  settlcmcntsi,  bof 
scouts  and  many  other  agencies  for  the  socol 
betterment  of  young  men.  There  has  been  a 
large  conservative  element  in  the  aTffrriafy*' 
which  has  held  theologically  to  traditioBa! 
orthodox  teaching.  The  association  has,  how- 

ever, made  n  markable  progress  in  its  distiBcdT 
religious  work.  This  is  now  organized  into  a 
system  with  five  features:  (1)  Relisioas  neck- 

ings; (2)  individual  interviews;  (3)  classes  ia 
religious  education;  (4)  social  service;  f5)  ■»- 
sions.  Religious  meetings  are  chiefly  odd  oe 
Stmday  atternoon.  These  were  for  many  jrevi 
almost  exclusively  of  an  evangelistic  cfaaracftr 
but  in  recent  years  ha\'e  in  many  cases  bccov 
fonims  for  the  community  where  the  irrctf 
social,  civic  and  religious  problems  of  the  diT 
arc  dihcussed  by  prominent  leaders  fron  ae 
ethical  standpoint.    At  SpringSddi  Ifast-,  oDfo 
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the  leadership  of  Kenneth  Robbie,  such  a  Sun- 
day afternoon  forum  has  been  maintained  for 

seven  years  with  an  attendance  often  reaching 

4,000.  .  .  .  .      • Mr.  Fred  B.  Smith  during  this  period  was 
secretary  of  the  religious  department  of  the 
International  Committe.  Under  his  leadership 
general  evangelistic  campaigns  for  young  men 
were  promoted  culminating  in  the  Men  and 
Religion  Forward  Movement  of  1912  in  60 
North  American  cities.  In  1918  there  were  re- 

ported 1,061.000  auditors  at  theatre  meetings, 
2,273,000  auditors  at  shop  meetings.  These  are 
held  outside  association  buildings.  In  the  build- 

ings there  were  reported  2,276,000  auditors  at 
men's  meetings  and  295,000  at  boys'  meetings. There  were  a  total  of  6,000,000  auditors  at  these 
various  religious  meetings.  There  were  32,500 
decisions  for  the  Christian  life  reported  and 
6,434  young  men  reported  as  uniting  with 
churches. 

In  religious  education  the  chief  emphasis 
has  been  upon  Bible  classes,  but  there  is  an 
increasing  diversity  of  program  which  is 
evolving  mto  a  department  of  reiip^ious  educa- 

tion. In  more  progressive  associations  like  the 
23d  street  branch  in  New  York  City,  there  are 
classes  in  ̂ ^Christianity  and  Modem  Thought,* 
led  by  the  secretary,  Burt  B.  Farnsworth, 
courses  in  Church  history,  life  problems,  sex 
hygiene  and  social  service. 

In  spite  of  the  depletion  of  attendance  of 
young  men  at  colleges  and  universities  during 
the  World  War,  most  gratifying  reports  come 
from  student  associations.  In  1917  there  were 
27,000  students  in  classes  in  religious  education. 
These  were  chiefly  in  Bible  classes,  but  nearly 
3,000  were  in  mission  study  classes  and  4,000 
were  in  classes  studying  ®North  American 
Problems.^* 

An  important  phase  of  the  religious  work  of 
the  association  is  the  interest  in  foreign  mis- 

sions which  it  has  aroused  among  young  men. 
The  student  volunteer  movement,  which  is  an 
outgrowth  of  the  student  department,  is  the 
chief  missionary  agency  in  the  colleges  of  this 
country.  It  annually  secures  a  large  nuniber  of 
students  to  volunteer  for  foreigfn  missionary 
service.  At  one  time  as  many  as  4,000  students 
have  been  enrolled  as  volunteers  in  all  colleges. 

In  the  men's  colleges  in  1917  the  number  was 1,237.  More  recently  the  effort  has  been 
broadened  to  include  all  religious  callings,  home 
as  well  as  foreign.  In  1917  there  were  reported 
280  undergraduates  as  preparing  for  the  sec- 

retaryship of  the  Y.  M.  C.  A  and  3,066  for  the 
ministr>'. 

The  latest  period  of  association  history  has 
been  marked  by  a  great  extension  in  the  work 
for  different  classes  of  young  men.  In  August 
1895  the  World's  Student  Christian  Federation 
of  under-graduates  of  all  lands  was  established. 
This  is  now  the  largest  organization  among 
undergraduates  in  the  world.  In  the  United 
States  and  Canada  the  movement  has  been 
extended  to  professional  schools,  theological 
seminaries  and  other  institutions  of  learning. 
There  are  now  791  college  associations  upon 
this  continent,  enrolling  51,117  student  members. 
American  student  associations  own  buildings 
valued  at  $1,581,000.  There  are  now  137  student 
secretaries  devoting  their  whole  time  to  this 
work. 

The  work  for  railroad  men  has  become  one 
of  the  most  remarkable  features  of  Christian 
endeavor.  Railroad  corporations  which  control 
three-fourths  of  the  railroad  mileage  on  this 
continent  contribute  from  the  corporation  funds 
large  amounts  toward  the  current  expenses  of 
the  railroad  associations.  There  are  122  build- 

ings, valued  at  $7,422,000,  occupied  by  these 
.associations,  with  a  membership  of  94,000  rail- 

road men.  There  are  550  secretaries  engaged  in 
this  department. 

Since  1879  the  International  Committee  has 
employed  a  secretary  to  develop  the  work 
among  colored  young  men.  The  work  among 
colored  young  men  was  greatly  stimulated  by 
the  offer  of  Julius  Rosenwald  of  Chicago,  a 
wealthy  business  man  of  Jewish  race,  to  give 

$25,000  toward  the  erection'  of  a  building  for  a 
colored  Young  Men's  Christian  Association  to 
any  community  which  would  raise  $75,000  ad(^- 
tional.  This  offer  was  continued  tor  a  period 
of  five  years,  during  which  some  12  colored 
association  buildings  were  erected.  There  are 
now  150  associations  of  colored  young  men, 
with  17,600  members,  with  17  employed  officers, 
with  property  valued  at  $1,716,000.  The  secre- 

tary of  the  International  Committee  for  this 
department  is  Jesse  E,  Moorland.  There  are 
to-day  86  Indian  associations,  with  815  mem- 

bers, under  the  direction  of  a  traveling  secre- 
tary, who  is  a  native  American  Indian. 

Largely  as  an  outgrowth  of  the  work  for 
students  in  other  lands,  the  American  Inter- 

national Committee  was  invited  by  missionaries 
in  India  to  inaugurate  a  work  among  young 
men  in  non-Christian  lands.  This  work  has 
always  been  carried  on  in  subordination  to  the 
church  and  as  a  supplementary  work  where 
missions  have  already  been  developed.  There 
are  now  118  secretaries  of  the  American  Inter- 

national Committee  in  India,  Ceylon,  Japan, 
China,  Brazil,  and  other  foreign  lands. 

The  j^olicy  on  the  foreign  field  is  to  develop 
self-governing  and  self-supporting  local  as- 

sociations and  national  committees.  In  coun- 
tries outside  of  the  United  States,  Canada  suid 

Europe  there  are  292  associations  with  58,231 
members,  occupying  property  valued  at  $700,000. 
In  these  associations  there  are  462  employed 
officers,  four-fifths  of  whom  are  natives.  In 
the  promotion  of  this  work  in  1910  ex-Presi- 

dent William  Howard  Taft  invited  a  conference 
at  the  White  House,  attended  by  about  100 
leading  Christian  laymen,  which  resulted  in 

securing  ̂ ,000,000  for  the  foreign  work. 
Even  before  the  Spanish  War  began  steps 

had  been  taken  to  inaugurate  a  work  among  the 
seamen  of  the  navy,  and  after  the  war  a  build- 

ing was  equipped  for  seamen  at  the  Brooklyn 
navy  yard.  This  department  has  developed 
rapidly,  and  at  the  present  time  there  is  an 
organized  movement  among  the  seamen  of  the 
navy  which  is  full  of  promise.  Through  the 
munificence  of  Mrs.  Helen  Gould  Shepard  and 
Mrs.  Russell  Sage,  an  attractively  equipped 
building  has  been  erected  for  the  Naval  Asso- 

ciation, near  the  navy  yard  in  Brooklyn,  at  a 
cost  of  $1,100,000.  Work  is  now  bein^  done 
at  seven  other  home  ports  and  also  in  the 
Philippine  Islands.  There  were  77  secretaries 
in  the  army  and  navy  associations  of  the  United 
States  at  the  outbreak  of  the  war. 

For  many  years  the  woiic  of  the  associations 
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was  limited  lo  young  men  hctwecn  16  to  17 
years  of  age  and  upward.  Il  is  an  tnieresting 
sociological  development  that,  in  the  prosecuting 
of  its  work  for  young  men^  the  association  has 
been  led  lo  pvc  its  attention  to  work  among 

boj'S.  Carrful  study  led  to  the  conviction  that 
moTt  ought  to  begin  at  the  age  when  the  boy  is 
becoming  a  man — at  the  dawn  of  adolescence. 
There  arc  almost  as  many  boys  in  cities  between 
the  ages  of  12  and  17  as  there  are  young  metL 

The  first  boys'  department  was  organized  at Salem  in  IW).  hut  it  is  only  in  recent  years  that 
a  determined  effort  has  been  made  to  organize 

commercial  young  men.    Afterward  a   .   
were  organized  for  students  and  later  for  raJ- 
road  men.  The  city  associations  in  rcccni  yon 
hav;  been  attracting  large  numbers  of  sldlkd 
mechanics  to  their  membership,  and  lO-dar  in 
Eastern  associations  35  per  cent  of  the  men- 
bers  belong  to  this  class.  An  indiutrul  UH>- 
ciaiion  existed  in  1897  in  connection  with  the 
Johnson  Steel  Plant  at  Lorain,  Ohio,  and  u 
association  building  at  a  cost  of  $25,000  ww 
erected  for  the  use  of  the  workingmcn.  Similar 

associations  were  established  ai  Proctor,  V'l.; 
Wilmerding,     Pa.;     Slampo,     Ark;     DmigUi; 

Growth  of  Association  Meubekship— Men  and  Boys 
A  HiSTOGtAM 

Mw  Rilki  ol  Boy  Mtobcn  Is  Tout  Ucmbcn 

—The  heavy  lull  tine    (< 
ihnwi  the tioV  mcnibEnhiD  rrported;  uid the  tinkfn  tine  i---.'--T  shorn  the  rvtiour  percent  «fthi bar ^ 
the  toul  memtierihip.     Thui.  foraur  year,  u  Itti.  wr  can  find  (rom  thii  dianraD  that  th«ra  «--  - I,  17,000  of  which  w 

a  work  amonf!  l>oys.  In  1890  there  were  four 
secretaries  giving  their  lime  to  this  department. 
This  number  had  increased  in  1903  lo  107.  It 
is  now  545. 

In  1903  there  were  46,000  members  in  boys' 
departments.  This  number  had  increased  oy 
1<)17  10  152.600.  The  work  is  carried  on  at  985 
different  points.  The  most  unique  feature  of 

this  dcparlmcnl  is  what  i:i  known  as  the  boys' 
camp,  which  was  first  developed  1^'  the  Young 
Men's  Christian  .-\s.sociation,  and  is  already  a large  factor  in  Christian  work.  In  1903  214 
summer  camps  were  conducted  by  the  American 

One  of  the  most  imporlanl  developments  of 
recent  year>  has  been  the  extension  of  the  as- 

sociation amuntj  men  engaged  in  industrial  pur- 
suits.    The    assuciaiions   were    originally    for 

Alaska,  and  Cananea,  Mexico.  An  cxicuiiw 
work  was  undertaken  among  the  coal  nMIt 
in  Pennsvlvania  and  the  lumber  men  in  a  m^ 
ber  of  States.  The  Colorado  Fiwl  and  Im 
Company  and  their  employ eci  combined  n 
establish  a  series  of  astociationk  amoai  die 
workmen  a(  the  different  plant*  of  iJic  a^ 

pany  similar  lo  the  railroad  Young  U^'s  Chim- tian  Associations.  It  was  the  expcrienoc  of  At 
railroad  and  industrial  associations  whidi  (R> 
pared  the  way  for  ihe  unparalleled  service  f^ 
dcrcd  10  Ihe  armies  during  the  WorU  Wu: 

The  distinctive  industrial  departmon  it  w^ 
dcr  the  direction  of  Charles  R.  Townn  of  Ai 
Imernatiunal  Committee,  who  ha*  11  nFniMfa 
There  arc  117,U00  industrial  worken  i 

urialion  members.     In   70  dtic*  ■ 

[rial  secretaries  are  e     '       *      ' 

t  necal  ■ 

Tbcn  Bi 



YOUNG  MEN^  CHRISTIAN  ASSOCIATION 

661 

134  association  buildings  erected  especially  for 
men  in  industry  at  a  cost  of  $4,717,000.  In 
1917  the  companies  contributed  $417,000  toward 
current  expenses  and  the  employees  paid  an 
equal   amount   in  membership   fees. 

The  industrial  revolution  which  attracted  the 
young  men  to  the  city,  and  so  created  the  basis 

for  the  Young  Men's  Christian  Association,  has 
to  a  large  extent  depleted  the  rural  districts  of 
young  men.  At  the  same  time  it  still  remains 
true  that  a  majority  of  young  men  are  found 
in  the  country.  There  are  8,000,000  young  men 
in  the  country  districts  of  the  United  States 
and  Canada.  For  many  years  an  effort  was 
made  to  discover  some  method  of  carrying  on 
association  work  among  these  men.  What  is 
known  as  county  work  has  proved  so  suc- 

cessful that  in  19  different  States  there  are 
now  county  organizations,  the  most  extensive 
work  being  carried  on  in  Michi^ari,  where  32 
county  secretaries  are  employed  in  26  counties. 
The  plan  of  work  is  a  county  committee,  which 
employes  a  traveling  secretary  who  will  super- 

vise and  stimulate  Christian  work  among  the 
young  men  in  the  county,  organizing  Bible 

classes,  men's  meetings,  in  many  cases  estab- 
lishing reading- rooms,  social  parlors,  sometimes 

educational  classes,  and  in  some  instances 
organizing  clubs  for  athletics  of  various  kinds. 
County  conventions  are  held,  deputation  Sun- 

days and  a  carefully  systematized  effort  is 
made  through  the  entire  county.  There  are 
now  150  secretaries  employed  in  county  work. 

Under  Mr.  Morse's  leadership  the  staff  of the  International  Committee  had  increased  from 
two  executive  secretaries  in  1869  to  93  on  the 
home  field  and  175  on  the  foreign  field  in  1915. 
The  budget  of  the  committee  had  grown  from 
$2,345  in  1869  to  $354,000  for  supervision  of  the 
home  field  and  $433,000  for  the  foreign  field. 
The  North  American  type  of  association  work 
for  the  whole  man  had  largely  through  the 
influence  of  the  International  Committee  spread 
to  Europe  and  widely  through  the  colleges  and 
cities  of  Asia,  Africa  and  South  America. 

Membership  fees  ran^fe  from  $2  to  $25  per 
year  in  addition  to  receipts  from  dormitories, 
restaurants,  educational  classes  and  many  other 
features.  The  income  of  the  North  American 
associations  for  the  year  ending  30  April  1917. 
exclusive  of  receipts  from  contributions  and 
endowments,  was  $13,071,609 — this  amount  was 
paid  by  the  young  men.  The  receipts  from, 
contributions  were  $2,140,114  and  from  endow- 

ment $325,561.  The  accompanying  illustration 
gives  an  idea  of  the  growth  of  the  organization. 

Period  IV,  1914  to  1919.  The  World  War 
Period. —  The  leading  spirit  during  this  period 
has  been  Dr.  John  K.  Mott,  who  was  trans- 

ferred in  1915  from  the  secretaryship  of  the 
foreign  department  to  the  general  secretary- 

ship of  the  International  Committee. 
The  important  features  of  the  past  five 

years  have  been  ( 1 )  the  great  activity  of  the 
home  work  in  fhe  rural  field,  in  industry  and 
among  boys;  (2)  the  rapid  development  m  the 
foreign  field;  (3)  the  great  work  for  the  pris-  • 
oners  of  war,  both  in  allied  countries  and  in  the 
Central  empires;  and  (4)  and  surpassing  all 
these  the  transcendent  work  for  the  armies  of 
America,  France,  Italy  and  Russia  carried  on 
by  the  American  associations  and  for  British 
and  Canadian  troops  carried  on  by  the  British 

and  Canadian  associations.  The  work  for  war 
prisoners  was  peculiarl>r  the  task  of  the 
American  associations  prior  to  the  American 
declaration  of  war  agamst  Germany  in  April 
1917.  No  otfier  country  was  free  to  imdertake 
this  service.  By  May  1916  there  were  over 
4,000,000  men  in  the  prisoner-of-war  camps  of 
Europe  (Report  International  Convention,  1916, 
page  91).  These  men  were  in  enclosures  con- 

taining from  a  few  thousand  to  40,000  persons, 
who  were  practically  without  occupation. 
Through  the  efforts  of  Dr.  Mott  and  a  num- 

ber of  American  secretaries  detailed  from  the 
foreign  field,  permission  was  secured  from  the 
various  belligerent  governments  and  a  most 
beneficent  service  inaugurated  for  this  vast 
body  of  prisoners.  The  policy  was  to  erect  in 
each  camp  an  inexpensive  hut  or  service  build- 

ing, organize  a  camp  association,  establish  edu- cational classes,  athletics  and  games,  furnish  a 
reading  room,  supply  writing  material,  in- 

augurate shows  ana  entertainments  and  carry 
on  religious  meetings  and  Bible  classes.  In 
co-operation  with  the  Red  Cross,  food  kitchens 
were  established  and  supplied,  the  sick  men 
nursed  and  clothing  and  other  necessaries  pro- 

vided. During  the  first  17  months  of  the  war 
$300,000  was  raised  in  the  United  States  for 
this  wo  lie  and  the  following  year  $1,167,322 
were  raised  and  expended  for  work  in  Europe 
among  both  prisoners  and  soldiers.  This 
Christian  service  to  the  prisoners  saved  men 
from  starving,  restored  morale,  awakened  new 
hope  and  often  educated  men  for  a  new  sphere 
in  civil  life. 

On  the  Mexican  border  in  the  summer  of 
1916  there  were  a  total  of  150,000  American 
troops  called  into  service  under  conditions,  not 
only  full  of  discomforts  and  hardships,  but  full 
of  menace  to  moral  character.  The  Army  and 
Navy  Department  was  quick  to  respond  to  this 
need.  Tliirty-eight  temporary  buildings  were 
erected.  Tents  were  used  at  six  additional 
points  and  special  motor  equipments  devised 
with  moving  picture  machines,  graphophones 
and  other  features.  There  were  350  secretaries, 
clergymen  and  business  men  emploved  in  this 
service.  Free  stationery  was  provided  for  the 
writing  of  5,000,000  letters  home.  Recreational 
and  educational  facilities  were  promoted  by 
trained  leaders.  For  this  work  during  eight 
months  $308,000  was  raised.  At  the  entertain- 

ments there  were  present  nearly  3,000,000  audi- 
tors; a  well-planned  religious  program  was 

carried  out  and  over  13,000  soldiers  decided  to 
live  the  Christian  life.  The  chairman  of  the 

Army  and  Navy  Department  of  the  Interna- 
tional Committee  was  William  Sloane  of  New 

York  and  the  executive  secretary  John  S. 
Tichenor.  This  work  on  the  Mexican  border 
prepared  the  way  for  the  unsurpassed  service 
among  American  troops  during  the  World 
War  —  the  climax  of  the  work  of  the  Young 
Men's  Christian  Associations.  Upon  the  dec- 

laration of  war  in  April  1917  the  International 
Committee  immediately  offered  the  services  of 

all  the  Young  Men's  Christian  Associations  of 
America  to  the  government,  and  this  offer  was 
cordially  accepted  by  President  Wilson. 

On  '10  April  Dr.  Mott  called  a  conference 
of  association  leaders  to  meet  at  Garden  City, 
L.  I.  He  outlined  plans  for  the  establishment 
of  a  National  War  Work  Council  of  100,  whidi 
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should  he  appointed  by  the  International  Com- 
mittee, carry  on  all  work  for  the  American 

soldiers  and  make  reports  to  the  International 
Committee.  Dr.  Mott  asked  that  the  associa- 

tions raise  $3,000,000  to  sustain  this  work  until 
31  Dec.  1917. 

The  conference  enthusiastically  endorsed  the 
plan  proposed  and  devised  methods  to  co- 

operate in  securinK  the  fund  needed  in  30  days. 
1  wo  days  later  a  meetin^^  was  held  of  the 
International  Committee;  the  proposition  was 
approved,  the  National  War  Work  Council  ap- 
pomted  and  the  first  meeting  called  for  28 
April.  William  Sloane  became  chairman, 
Cleveland  H.  Dod^e,  treasurer  and  Dr.  John 
R.  Mott,  pencral  secretary.  George  \V.  Perkins 
was  made  chairman  of  the  finance  committee ; 
Lucien  T.  Warner,  chairman  of  the  committee 
on  personnel  and  John  Sherman  Hoyt,  chair- 

man of  the  committee  on  activities. 
It  is  well  known  how  much  vaster  the  Amer- 

ican forces  became  by  land,  sea  and  air  than 

was  at  first  anticipated.  The  Young  Men's 
Christian  Association  with  heroic  effort  ex- 

panded its  services  to  meet  the  crisis. 
The  advantages  of  this  work  to  the  comfort, 

the  morals  and  the  spirit  of  the  troops  was  so 
great  that  requests  came  from  the  French  gov- 

ernment for  a  similar  service  to  the  French 
army.  Later  an  urgent  appeal  was  cheerfully 
responded  to  from  both  Russia  and  Italy. 
Under  American  leadership  work  for  French 
troops  was  carried  on  at  1,350  I'oyers  du 
scldat  and  in  Italy  at  2,000  case  del  soldato. 
The  British  associations  in  the  same  manner 
did  an  extended  work  for  the  British  soldiers 
in  England  and  France.  This  effort  was  carried 
on  under  the  leadership  of  the  National  Secre- 

tary, Sir  Arthur  Yapp,  who  was  knighted  by 
King  George  as  a  recognition  of  this  service. 

The  Canadian  associations  under  their  own 
National  Council  ministered  in  an  equally 
thorough  manner  to  the  Canadian  army;  about 
700,000  Canadians  were  enlisted,  of  whom  about 
400.000  were  sent  overseas.  This  work  over- 

seas was  in  charge  of  Lieut.-Col.  Gerald  W. 
Birks  of  Montreal  and  in  France  under  the 
direction  of  Maj.  Krnest  M.  Best.  This  service 
l)egan  in  Canada  in  August  1914  and  was  car- 
rio<l  on  during  the  entire  war.  The  Young 

Mcn*s  Christian  Association  of  Canada  was 
made  a  part  of  the  military  establishment  and 
the  secretaries  became  officers  in  much  the  same 
manner  as  chaplains.  The  first  secretary  to 

give  up  his  life  was  Capt.  Harry  Whiteman 
of  Quebec,  who  died  from  overwork  in  northern 
France.  The  first  secretary  to  receive  the 
British  Military  Cross  was  Capt  Frank  Guy 
Arm  it  age. 

The  work  for  the  American  army  was  di- 
vided into  two  sections,  (1)  the  home  camps; 

and  (2)  the  work  overseas.  Overseas.  E.  C. 
1  arter,  who  had  been  national  secretary  of 
India,  was  placed  in  charge  at  Paris.  The  fir.st 
proliKin  of  the  War  Work  Council  \vas  to 
secure  funds.  To  these  appeals  the  citizens  of 
America  responded  with  great  lilK-rality.  The 
first  rei|ue>t  for  $3,000,000  met  with  contrilm- 
tions  amounting  ti»  $.^.(X)(),000.  So  vast  <lid  the 
work  t»ecomc  that  this  amount  subscribed  in 

May  I'M 7  was  exbauMed  by  October  and  it 
became  nece^^sarv-  to  borrow  large  snm.^.  A 
Mcond  campaign,  of  which  A.  H.  Whit  ford, 
general  secretary  at  Butlalo,  was  director,  was 

inaugurated  in  Novemlicr  1917;  an  appeal  »2^ 
made  for  $35,000,000  to  carr>'  on  the  war  work 
at  home  and  abroad  for  one  year.  This  appeal 
met  with  a  response  of  $54,000,000.  In  the  mean- 

time other  agencies  beside  the  Young  Men's Christian  Association  had  become  enlisted  in  a 
large  way.  As  the  association  had  been  the 
pioneer  since  the  Civil  War  in  this  form  of 
effort  it  furnishes  the  standards  and  most  of  the 

methods  undertaken  l>y  other  agencies.  In  ac- 
cordance with  the  desire  of  the  government 

Commission  on  Soldier's  Activities  appointed  by 
the  ,War  Department,  the  various  agencies,  ex- 

clusive of  the  Red  Cross,  which  were  engaged  in 
promoting  welfare  work  for  the  army  and  na%7 
combined  their  budgets  for  a  ̂ oint  campaign 
for  November  1918!  The  buogets  were  ap- 

proved by  the  commission  and  a  total  of  $170.- 
000,000  was  asked  for.  Of  this  sum  the  alloi- 
mcnt  for  the  Red  Triangle  work  was  58  per 
cent.  Dr.  John  R.  Mott  was  made  director- 
general  of  this  campaign  and  Mr.  C.  S.  Ward, 
the  originator  of  the  short  term  campaign 
method  for  securing  funds,  was  associated  with 
him.  In  spite  of  the  excitement  iticidcni  id  the 
signing  of  the  armistice  during  the  campaicn 
the  effort  was  successful,  the  subscriptions 
amounting  to  $203,000,000  —  the  largest  volim- 
tary  offering  for  religious  welfare  work  ever 
made. 

It  is  impossible  to  portray  here  the  enormoui 
work  done  for  the  troops.  Some  facts  about 
the  activities  carried  on  on  the  home  side  of 
the  Atlantic  for  the  year  ending  30  April  1919 
are  as  follows  (Year  Book  1919):  Differen: 
men  served,  4,000,000;  number  of  emplo>Td 
officers,  4,600;  funds  expended,  $30,000.01)0: 
number  of  units,  1,171 ;  attendance  at  entertain- 

ments, 27,000,000;  participants  in  athletic  sports. 
2,.S00.(K)0;  lectures  given,  39,044;  attendance  it 
educational  classes,  5,404,000;  at  Bible  classes. 
2.085.000;  at  religious  meetings.  14.181.000;  de- 

cisions for  the  Christian  life,  195,414.  \  most 
effective  service  was  also  rendered  by  the  Iota] 
associations  throughout  the  country-  to  soldien 
on  liberty  leave,  and  a  carefully  organized  work 
for  the  men  in  transit  on  the  troop  trains. 
The  problem  of  personnel  was  most  difficah; 
only  men  beyond  military  age  could  be  used  and 

the  pn)i>ortion  of  those  inter\'iewed  who  were 
qualified  and  were  physically  fit  to  stand  the 
arduous  work  required  was  less  than  one  in  10. 
Short  term  intensive  courses  of  training  cor- 
ering  one  month  were  established  at  the  Sprill|^ 
field  and  Chicago  colleges  in  lune  1917  and 
later  at  Silver  Bay  and  Blue  Ridge.  In  several 
of  the  large  camps  similar  courses  were  con- 

ducted, the  largest  at  San  Antonio,  Tes. 
Approximated  4,000  students  received  the  train- 

ing of  the  short-term  courses.  For  the  mcfl 
who  were  to  go  overseas,  an  additional  coarse 
of  one  week  was  conducted  by  the  War  Work 
Council  at   Columbia  University. 

The  most  remarkable  work  of  ail  was  for 
the  Expeditionary  Forces  in  France.  Here 
over  3.000  miles  from  its  liase  of  supplies^  the 
association  undertook  to  serve  2,0Q0i)00  men 
scattered  through  France  and  later  wv»tem 
Germany.  How  to  interest  the  soldiers  in  tfaar 
leisure  time  liack  of  the  front  and  how  to  sent 
them  to  the  uttermost  in  the  war  am  wa> 
the  problem  of  the  staff  at  headquartrrjk  Tbr 
as>ociation  did  not  shrink  from  any  task  lo 
which  it  was  called,  even  when  askra  to  cany 
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on  the  army  store  (canteen)  in  order  to  re- 
lease effective  men  for  fighting.  When  Mr. 

Carter  reported  to  General  Pershing  that  there 
were  complaints  about  the  canteen,  General 

Pershing  replied,  *The  Y.  M.  C.  A.  are  not 
in  this  war  to  avoid  criticism,  but  to  render  as 
much  service  as  possible  to  the  men,  under 
the  limitations  under  which  we  are  all  working 
in    this  war.® 

In  the  canteen  alone  the  *nP  in  France  from 
June  1918  to  April  1919  handled  2,000,000,000 
cigarettes,  32,000.000  bars  of  chocolate,  18,000,- 
000  cans  of  smoking  tobacco,  50,000,0()0  cigars, 
60.000,000  cans  of  jam,  20,000,000  packages  of 
chewing  gum  and  10,000,000  packages  of  candy. 
These  were  only  a^  few  of  the  items  handled. 
(Report  on  Activities  by  George  W.  Perkins). 
Because  of  the  difficulty  in  buying  supplies, 
the  '*Y^^  operated  in  France  20  biscuit  factories, 
13  chocolate  factories,  three  candy  factories  and 
three  jam  factories.  All  of  this  canteen  service 
was  undertaken  unexpectedly  and  carried  on 
in  addition  to  the  regular  work  for  the  men  — 
physical,  social,  intellectual  and  religious. 

The  ̂ *Y**  was  operating  in  March  1919  in 
France  587  buildings  erected  by  the  association, 
596  leased  buildings  and  782  tents  and  army 
buildings.  ̂ ^These  buildings  were  used  as  cen- 

tres where  the  men  could  congregate,  write 
letters,  read  magazines,  books  and  papers,  play 
games,  visit  and  feel  relieved  of  a  certain 
amount  of  the  restraint  necessary  to  army 
life.**  (Perkins).  In  them  were  conducted 
concerts,  moving  picture  shows^  all  sorts  of  en- 

tertainments and  religious  services.  The  build- 
ings were  open  to  all  welfare  organizations. 

Religious  services  were  conducted  by  Protest- 
ants, Catholics,  Jews  and  all  other  religious 

organizations,    regardless   of   creeds. 
A  large  number  of  well-trained  athletes  led 

in  athletic  games  and  in  boxing  and  wrestling. 
Athletic  supplies  were  given  without  charge 
to  the  soldiers.  These  included  575,000  base- 

balls, 140,000  bats,  65.000  fielders'  gloves,  85,000 indoor  baseballs  and  75,000  footballs.  This 
work  was  in  charge  of  Dr.  James  H.  McCurdy 
of  Springfield.  The  entertainments  of  various 
kinds  were  multitudinous  and  often  of  the 
highest  quality.  A  number  of  theatres  were 
operated  in  different  parts  of  France.  In 
March  1919  there  were  95  American  troupes, 
playing  in  different  parts  of  France,  which 
gave  4,350  performances  in  a  single  month. 

In  one  year  220  French  entertainers  and 
702  American  were  employed.  From  August 
1917  to  April  1919  in  France  90,000  «movie» 
shows  were  given  to  audiences  aggregating 
50,000,000   (Perkins). 

Writing  home  was  a  great  opportunity  to 

the  men ;  ̂'400,000,000  sheets  of  writing  paper 
with  the  necessary  envelopes  and  16,000,000 
postal  cards  were  distributed  to  the  soldiers.* 
At  25  leave  areas  holiday  opportunities,  in- 

cluding athletics  and  entertainments,  and  sight 
seeing  were  freely  provided;  also  large  hotels 
and  recreation  grounds  at  various  centres  in 
France,  England,  Italy  and  later  in  Germany. 

An  educational  system  was  developed  under 
the  leadership  of  600  college  professors  and 
school  teachers.  This  was  expanded  rapidly 
after  the  fighting  ceased.  Up  to  April  1919, 
remittances    from    323,432    soldiers   were    sent 

home   through   the   association,   amounting  to 

$19,542,000. 
Many  prominent  clergymen  in  addition  to 

•Y*^  secretaries  and  business  men  led  in  the 
reli^ous  work.  The  religious  program  was 
earned  on  at  all  the  centres.  Instruction  in 

sex-hygiene  was  given  by  a  staff  of  40  lec- 
turers under  the  direction  of  Dr.  Frank  N, 

Seerley  of  Springfield,  Mass.  The  general  re- 
ligious work  was  under  the  supervision  of 

President  Henry  Churchill  King  of  Oberlin. 
A  devoted  body  of  workers  enrolling  a  total 

11,229  was  sent  overseas  for  this  service.  In 
April  1919  there  were  5,693  men  and  2,657 
women  on  the  association  staff  in  France.  A 
most  self -sacrificing  service  was  rendered  by 
these  workers,  not  only  in  the  training  areas 
but  on  every  front  in  exposed  positions  in  the 
face  of  danger  and  hardships.  There  were 
215  casualties  among  association  workers  al- 

though they  were  non-combatants.  Nine  work- 
ers were  killed  by  shell-fire  while  on  duty,  29 

were  seriously  gassed  or  wounded  and  31  died 
in  the  service  from  exposure  and  over-work. 
(Mott,  Association  Men,  Tanuary  1919). 

Whether  the  Young  Men's  Christian  Asso- ciation has  reached  its  final  form  no  one  would 
be  bold  enough  to  affirm.  It  is  remarkable  that 
it  should  have  grouped  together  such  a  variety 
of  agencies  upon  the  simple  platform  of  young 
men  advancing  the  kingdom  of  Christ  among 
voung  men.  Through  the  four  periods  of  its 
history  the  association  has  evolved  into  an  in- 

stitution with  an  enlarged  ideal,  closely  akin 
to  that  of  the  Christian  university.  It  is  still 
animated  by  the  evangelistic,  spiritual  purpose 
of  the  original  band  of  young  men  who  rallied 
around  George  Williams  75  years  ago.  But, 
while  keeping  uppermost  this  ideal,  it  has  en- 

deavored to  do,  in  a  popular  way,  for  the  multi- 
tudes of  young  men  of  our  cities  what  the 

Christian  university,  in  a  more  scholarly  way, 
is  doing  for  the  young  men  who  are  to  enter 
the  professions.  There  is  every  evidence  that 
the  association  has  only  begun  its  career  of  use- 

fulness, and  that  in  the  future  it  will  become 
a  manifold  more  important  factor  than  in  the 

past. 
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YOUNG  PEOPLE'S  CHRISTIAN  EN- 
DEAVOR UNION  OF  THE  UNITED 

BRETHREN  IN  CHRIST,  founded  5  June 
1890.  It  is  a  union  of  all  forms  of  3^oung  peo- 

ple's societies  within  the  church,  uniting  tnem 
for  the  purpose  of  denominational  direction. 

It  was  originally  named  the  Young  People's Christian  Union.  Its  official  organ.  The 
Watchword,  was  founded  in  1893.  With  its 
junior  societies  the  organization  numbers  over 
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2.000  societies  and  more  than  85,000  members. 
It  contributes  al)out  $10,000  annually  to  mis- 
sions. 

YOUNG  PEOPLE'S  SOCIETY  OF CHRISTIAN  ENDEAVOR.  See  Christian 

Kndeavor,  Young  People's  Society  op. 
YOUNG  PRETENDER.  The.  a  title  ap- 

plied to  Charles  Edward  Stuart,  son  of  the 
rrctcndcr.  He  was  defeated  by  the  Duke  of 
Cumberland  at  Culloden,  16  April  1746. 

YOUNG'S  TRAVELS.  In  1767  Arthur 
Young  began  that  series  of  journeys,  or  farm- 

ing tours,  which  were  the  basis  for  his  graphic 
sketches  of  rural  England,  Ireland  and  PVance. 
His  first  trip  included  Southeni  England  and 
Wales,  and  an  account  of  his  observations 

appeared  in  1768  under  the  title  *A  Six  Weeks' 
Tour  through  the  Southern  Counties  of  Eng- 

land and  Wales.'  Following  this  first  survey, he  traveled  through  Northern  and  Eastern 
England  fiom  1768-70;  this  resulted  in  <A  Six 
Months'  Tour  through  the  North  of  England' 
(4  vols.,  1770),  and  *The  Farmer's  Tour 
through  the  East  of  England*  (2  vols.,  1771). 
These  books  contain  a  wealth  of  information 
relative  to  the  social,  economic  and  political 
conditions  in  England  during  the  latter  half 
of  the  18th  century.  Young  w;as  a  most  de- 

termined and  indefatigable  tourist.  He  visited 
practically  every  county  in  England,  inspected 
farms,  described  farm  methods  and  implements 
used.  He  anet  all  classes  of  people,  from 
peasantry  to  nobility.  His  information  con- 

cerning rural  conditions,  such  as  rentals, 
produce,  livestock,  and  means  of  transportation 
and  communication  in  the  kingdom,  was 
founded  on  actual  examination.  Two  features 

especially  roused  Young's  indignation.  In  the first  place,  he  saw  on  every  side  vast  tracts 
of  land  uncultivated  and  in  waste;  even  all 
the  cultivated  land,  with  rare  exceptions,  was 

placed  under  the  same  unvar>'ing  rotation. Everywhere  there  seemed  to  be  inability  to  put 
the  land  to  its  l>est  use.  Then,  too  Young 
had  no  patience  with  poor  roads.  In  1770, 
on  the  Preston-Wagan  turnpike,  he  measured 
ruts  '*  four  feet  deep  and  floating  with  mud, 
only  from  a  wet  summer  " ;  and  again  he  says, 
"  1  know  not  in  the  whole  range  of  language 
terms  sutTicicntly  expressive  to  describe  this 
infernal  road.  Let  me  most  seriously  caution 
all  travelers  who  may  accidentally  propose  to 
travel  this  terrible  country,  to  avoid  it  as  they 
would  the  devil;  for  a  thousand  to  one,  they 
break  their  necks  or  their  limbs  by  overthrows 

or  breakings  down."  His  description  of  other 
highways  is  gixen  in  an  equally  lucid  manner. 

Young's  works  on  England  were  very  favor- alily  reciived,  being  translated  into  most  of 
the   European   languages  by   1792. 

In  1776  he  made  a  tour  of  Ireland,  pul>lish- 
ing  his  *Tour  in  Ireland*  in  1780.  He  re- 
mainid  in  Ireland  three  years  and  during  part 
of  this  time  was  occupied  in  managing  an  es- 

tate in  County  Cork.  The  result  of  his  stay. 
neverthele.ss,  was  a  survey  of  the  country 
which,  for  accuracy,  fullness  of  detail,  and 
acuteness  of  observation,  is  invaluable  to  this 
(lay.  He  staled  clearly  and  exposed  unspar- 

ingly the  caube-i  which  retarded  the  progress  of 
Ireland.  He  strongly  urged  the  repeal  of  the 
penal  laws  which  oppressed  the  Catholics;  he 

condemned  the  restrictions  imposed  by  Grca: 
Britain  on  the  commerce  of  Ireland,  and  akc 
the  perpetual  interference  of  the  Irish  Pariu- 
ment  with  industry.  The  work  abounds  u 
elaborate  statistics  and  tables  of  prices;  as 
Marie  Edgeworth  well  says,  it  is  'the  fir»! 
faithful  portrait  of  the  inhatntants.* 

^Travels  in  France'  (2  vols.,  1792)  is  prob- 
ably the  best  known  of  Young's  writings.  H€ 

made  his  first  visit  to  France  in  17S7  larvelt 
as  the  result  of  an  invitation  from  the  Frach 
nobleman,  tho  Duke  of  Laincourt.  He  trai* 
ersed  France  in  ever>'  direction  just  befon 
and  during  the  first  movements  of  the  FnaA 
Revolution,  and  he  paints  not  onlv  a  picsnrc 
of  French  agriculture  but  describes  msnto- 
tional  conditions  in  France  at  that  critical 
period.  This  work,  while  of  great  intrinsic 
merit  in  itself,  has  been  greatly  enhanced  and 
widely  circulated  because  of  the  fact  that  it  is 
one  of  the  most  valuable  sources  to  which  hu- 
torians  have  turned  for  a  comprehensive  state- 

ment of  the  actual  pre-revolutionary  situaocB 
in  France.  He  visited  one  out-of-the-way  re- 

gion after  another,  recording  in  diar)*  fashioc 
his  impressions  vividly  and  candidly.  Fron 
the  first  page  to  the  last  he  sets  forth  the  ab> 
ject  wretchedness  of  the  majority  of  the  pec^ 
and  the  stagnant  conditions  of  trade  and  com- 

merce caused  by  inefficient  government  His 
earliest  journey  took  him  in  a  southwesterly 
direction  through  the  Orlcannais  and  the  Bern, 
where  for  the  first  time  he  met  with  the 
metayage,  which  he  described  as  *a  miser^>k 
system  that  perpetuates  poverty  and  exdndcs 
instruction^;  and  further,  he  describes  the 
fields  as  'scenes  of  pitiable  management;  and 
the  houses  of  misery."  Throughout  the  entire 
work  the  metayage,  or  farming  on  half  profits. 
is  condemned  in  the  strongest  terms.  Pdtoo 
is  described  as  *an  unimproved,  poor  and  ngt> 
count r>'.»  Young  said  it  seemed  greatly  is 
need  of  ̂ 'communication,  demand  and  activity 
of  all  kinds. ^  Journeying  on  to  Languedx, 
he  found  the  land  in  a  high  state  of  cuhivation 
and  the  peasants  happy;  he  concluded  his  joot- 
ney  by  a  visit  to  Landes  on  his  way  to  Bor- 

deaux. Young's  second  journey  took  his 
through  Brittany  and  Anjou,  which  he  de- 

scribed as  a  land  'possessing  nothing  but  privi- 
lege and  poverty*— while  Maine  and  Anjoa^ 

"have  the  appearances  of  deserts.*  His  third 
tour  of  France  covered  a  much  greater  area. 
He  started  with  Champagne,  traveled  throocfc 
Alsace-Lorraine,  made  his  way  throogfa  to 
Jura,  Burgundy,  the  Bourbonnais,  Auver^: 
took  a  g^limpse  of  the  Rhone  valley,  visiicd 
Avignon  and  Compte  de  Nice.  His  imprct- 
sions  on  this  journey  are  not  so  full  and  tkis 
fact  is  proliably  due  to  the  extent  of  territory 
covered  and  the  local  distnrbances.  Yoaif 
found  that  half,  if  not  two-thirds,  of  the 
land  was  already  in  the  hands  of  small  pfo* 
prietors.  Peasants  supplied  the  indnstry  amA 
carried  out  what  improvements  were  naie. 
thus  illustrating  his  famous  phrase.  *The 
magic  of  property  turns  sand  to  gold.*  The 
great  seigneurs  did  nothing;  they  received  the 
quit  rents  and  enforced  iaiUeM  and  rorvto 
and  all  the  other  oppressive  incidents  of  fciidii 
tenure.  He  drew  a  severe  tndictaeat  agaiMi 
the  French  nobility,  and  even  appro\'cd  of  the 
forceful   seixure   of   die   waste   land  bgr  iki 
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French  peasantry.  He  severely  censured  the 
higher  classes  for  their  neglect  of  the  soil, — 
"  Oh,  if  I  were  a  Legislator  of  France  for  a 
day,"  he  exclaimed  at  the  sight  of  estates  left 
waste  and  only  to  be  used  for  game  purposes, 
"  I  would  make  such  great  lords  slop  again." 
Young  saw  the  commencement  of  violence  in 
the  rural  districts  and  his  sympathies  were 
largely  on  the  side  of  the  classes  suflEering 
from  excesses  of  the  Revolution,  although  he 
was  never  a  thorough  political  follower  of  the 
Revolutionists.  Tocqueville  recognized  his 
work  as  a  first-hand  authority  on  the  rural 
conditions  of  the  country  on  the  eve  of  the 
Revolution. 

Young  was  a  highly  sensitive,  enthusiastic, 
impulsive,  affectionate  man  and  a  great  lover 
of  nature.  His  <Travels^  are  deservedly  fa- 

mous and  have  earned  a  wide  reputation  and 
have  been  of  great  influence.  No  better  sum- 

mary of  the  chief  characteristics  of  Young's 
writings  can  be  given  than  to  quote  the  words 
of  R.  E.  Prothero  in  <  English  Farming  Past 
and  Present.^  ^^His  careless  case  of  style,  his 
racy,  forcible  English,  his  gift  of  happy 
phrases,  his  quick  observation,  his  wealth  of 
miscellaneous  material,  make  him  the  first  of 
English  agricultural  writers.  .  .  .  His 
lours,  with  their  fresh  word-pictures,  their 
gossip,  their  personal  incidents,  and  even  their 
irrelevancies,  have  the  charm  of  jprivate  dia- 

ries.^* His  varied  agricultural  wntings,  thus 
characterized  above,  were  by  far  the  most  im- 

portant agency  in  disseminating  the  informa- 
tion concerning  those  advanced  methods  intro- 

duced into  England  by  Jethro  Tull.  Lord  Town- 
shend  and  Robert  Bakewell  and  which  con- 

stituted the  agricultural  revolution  in  18th 
century  England. 

Consult  the  works  mentioned.  ^Travels  in 
France^  were  translated  in  1793-94  by  Soules 
(new  version  by  M.  Lesage,  with  an  mtroduc- 
tion  by  M.  De  Lavergne,  1836).  An  interesting 
review  of  the  latter  publication,  under  the  title 
of  ̂ Arthur  Young  et  la  France  de  1789,^  will 
be  found  in  M.  Baudrillarts*  ^Publidstes  mod- 
ernes*  (2d  ed.,  1873).  Consult  also  Bethan- 
Ed wards,  Matilda  B.,  ̂ Autobiography  of  Ar- 

thur Young>  (1898);  Prothero,  R.  E.,  <En^- 
li?h  Farming,  Past  and  Present^  (1912;  pp.  1S4, 
184,  195-206,  286,  313,  470). 

Harry  James  Carman, 
Instructor  in  History,  Columbia  University. 

YOUNG  WOMEN'S  CHRISTIAN  AS- 
SOCIATION. The  Young  Women's  Chris- tian associations  in  the  cities,  the  colleges  and 

the  rural  communities  of  the  United  States  are 
organized  into  a  national  association  called 
the  Young  Womens  Christian  Association  of 
the  United  States  of  America.  The  National 
Board  is  the  executive  body  of  this  associa- 

tion, chosen  to  carry  out  the  policies  adopted 
by  the  votinp:  delegates  at  the  national  con- 

ventions, which  are  the  regular  business  meet- 
ings of  the  National  Association.  The  30 

National  Board  members  and  the  15  auxiliary 
members  are  elected  by  the  conventions:  the 
11  non-resident  members  arc  chosen  each  by 
her  own  field  committee  to  represent  that  par- 

ticular section  of  the  country.  The  National 
Board  appoints  a  committee  of  40  or  more 
mcn-bers  in  each  field  to  have  the  responsibil- 

ity for  organizing  and  aiding  in  the  develop- 

ment of  the  association  in  that  field.  Head- 
quarters of  these  field  committees  are  in  Phila- 
delphia, Richmond,  Cincinnati,  Chicago,  Saint 

Louis,  Dallas,  Minneapolis,  Denver,  Seattle, 
ban  Francisco  and  New  York  City. 

The  name  Young  Women's  Christian  Asso- ciation has  been  known  in  the  United  States 
since  1866.  When  the  first  organization  bear- 

ing this  title  was  formed  in  Boston,  it  had  the 
same  obiective,  the  same  evangeUcal  church 
membership  basis,  the  same  combination  of 
volunteers  and  employed  working  forces  as 
obtain  to-day.  The  first  student  association, 
Normal  University,  Illinois,  dates  from  1873. 
Without  tracing  history,  in  this  connection  it 
should  be  said  that  each  united  with  other 
associations  subsequently  formed.  The  stu- 

dent and  many  city  associations  on  the  evan- 
gelical basis  (according  to  which  only  associa- 

tions in  which  the  right  to  vote  was  held  by 
members  of  evangelical  churches  were  received 
into  affiliation),  united  in  electing  the  Amer- 

ican Committee  with  headquarters  in  Chicago; 
the  Women's  and  Young  Women's  Christian 
Association  of  many  other  large  cities  holding 
various  forms  of  charter  united  in  the  Interna- 

tional Board. 
In  December  1906,  after  18  months  of  con- 

structive negotiation,  the  present  national 
movement  was  formed  of  all  local,  city  and 
student  associations  affiliated  with  either  body 
which  wished  to  come  in  on  their  then  exist- 

ing basis,  with  the  understanding  that  all 
associations  in  the  future  should  have  the 
evangelical  church  basis.  Very  few  failed  to 
avail  themselves  of  this  privilege.  One  hun- 

dred and  thirty-two  associations  were  repre- 
sented by  392  delegates  in  that  first  convention, 

which  voted  policies  for  immediate  action  ana 
elected  the  National  Board.  This  board  at 
once  elected  as  president,  Miss  Grace  H. 
Dodge,  who  had  been  chairman  of  the  Joint 
Commission  which  had  effected  the  union.  Six 
years  later,  members  of  this  board  and  a  few 
other  friends  gave  site  and  funds  for  the  erec- 

tion of  the  present  headauarters  building  at 
Lexington  avenue  and  52a  street,  New  York City. 

The  scheme  of  organization  is  as  follows: 
The  resident  members  of  the  National  Board 
are  assigned  to  conunittee  work  under  eight 
departments -^  (field  work^  department  of 
method,  foreign,  secretarial,  conventions  and 
conferences,  publication,  finance  and  office. 
Each  department  has  an  employed  executive 
and  other  staff  secretaries.  The  office  depart- 

ment applies  scientific  management  to  the  work 
of  all  the  other  departments.  The  publication 
department  ecfits  and  publishes  The  Association 
Monthly,  technical  leaflets,  Bible  study  texts; 
handles  printing  of  die  other  departments; 
fills  orders  for  books.  The  finance-  department 
makes  the  budget  and  secures  the  money.  In 
1915  the  conference  department  conducted  15 
conferences  with  4,592  delegates,  two  camp 
councils  for  high  school  girls  and  six  for  in- 

dustrial members,  attended  by  1,358  girls.  The 
secretarial  department  conducts  a  graduate 
training  school  in  New  York  Gty;  prepar- 

atory training  centres  in  difFerent  parts  of  the 
country  prior  to  this  year's  course;  and  a 
summer  school  with  graduate  courses  for  phsrs- 
ical    directors,    house    secretaries    and    lunch 
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room  directors.  The  number^  enrolled  in  the 
whole  training  system  for  1915-16  was  141.  A 
i)iireau  for  placing  association  secretaries  is 
also  part  of  tne  work  of  this  department.  The 
foreign  department  co-operates  with  the 
World's  Young  Women's  Christian  Associa- tion in  sending  American  secretaries,  38  in 
number,  to  India,  China.  Japan,  South  Amer- 

ica and  Turkey.  The  held  work  department 
correlates  the  work  of  the  11  field  committees 
l)cfore  mentioned  with  the  work  at  headquar- 
ters. 

If  the  field  work  department  of  the  National 
Board  can  be  called  colloquially  the  clearing 
house,  the  dcpcrtnient  of  method  can  be  called 
the  laboratory  of  the  National  Board.  By 
visiting  local  associations,  sharing  in  their 
work,  studying  other  organizations  of  women 
and  other  Christian  and  social  movements,  a 
great  body  of  information  is  gathered.  This 
study  and  planning  cover  the  needs  and  possi- 

bilities of  all  young  women,  their  conditions 
and  general  environment  in  city,  student,  coun- 

try and  large  town  commimtics,  with  special 
emphasis  at  the  present  time  upon  the  adoles- 

cent girls,  the  foreign-born  j^oung  woman,  the 
girls  in  business  and  professional  life,  the  girls 
in  industry,  the  girl  at  study,  the  girl  in  domes- 

tic service,  the  girl  at  home. 
There  are  994  associations  with  a  total  mem- 

bership of  360,865,  distributed  as  follows: 
(1)  There  are  255  city  associations  with  a 
membership  of  292,181.  City  associations  are 
found  in  every  State  of  the  Union  except  Ver- 

mont, Wyoming  and  Nevada,  and  in  Washing- 
ton, D.  C,  and  in  Honolulu.  There  are  a  few 

unafliliatea  city  associations.  In  1915,  137 
associations  received  regular  or  transient 

guests;  90  associations  have  travelers'  aid  de- 
partments and  are  prepared  to  carry  that  re- 

sponsibility until  a  national  Travelers'  Aid Society  is  formed.  These  associations  (so  far 
as  reporting)  have  193  gymnasiums  where 
65,693  members  are  enrolled;  18,341  students  in 
domestic  art  and  8,623  in  domestic  science 
classes  (1914) ;  and  795  certificates  of  the 
National  Board  and  American  Red  Cross  were 
granted  for  first  aid.  Of  the  religious  work 
and  missionary  department  it  can  be  said  that 
it  is  to-day  the  most  characteristic  feature  of 
the  movement. 

(J)  There  are  18  county  associations  in  13 
States  with  a  membership  of  7,215.  Supple- 

mentary to  tlie^c  organized  associations  in 
naching  country  girls  are  the  eight  week 
clubs.  From  101  different  colleges  last  sum- 

mer, specially  prepared  student  members  of 
ilu-  associatiuiis  returned  to  their  homes  in  vil- 

lages and  open  country  and  organized  244 
K^iuups  of  3.863  girls. 

1 3)  There  are  721  student  associations  with 
()l.5<i'J  mcmU-rs,  of  which  1,^  meml)ers  are 
ill  Indian  schools  and  Z,2t2.1  members  are  in  col- 

on d  >chooIs.  The  National  Board  has  four 
commissions  at  work  —  The  Commission  on 

('haractiT  Standards,  on  Social  Morality,  on 
Thrift  and"  Kfliciency  and  on  Household  Em- 
I)loyment. 

YOUNGHUSBAND.    Sir    George    John. 
Enjjlish  soMier;  b.  9  July  1859.  He  entered 
ihe  army  ls7S.  and  wa^  promote<l  ♦successively 
lieutenant  1880.  captain  in  18H9.  major  in  1896 
and   lieutenant-colonel   in    1900.     He   served  in 

the  Afghan  War  in  1878^^.  in  the  Sndan  in 
1885.  on   the  northwestern    Indian   froniier  in 
1886,  and  in  the  Burmese  expedition  of  1886- 
87.  In  1895  he  was  a  member  oi  the  Chitral 
relief  force,  and  in  1898  was  detailed  to  accom- 

pany the  American  forces  in  the  Spanish- Amer- 
ican War  and  the  subsequent  campaign  a^in^t 

the  Philippine  insurgents.  He  fought  in  the 
second  Boer  War  in  South  Africa  (1899-I9Q2), 
and  was  severely  wounded.  Subsequently  he 
was  assigned  to  the  Indian  staff  corps,  and 
was  awarded  a  medal  and  clasp  for  his  services 
with  the  Mohmand  Expedition  to  the  North- 

western frontier  of  India.  He  was  knitted  in 
1913,  and  served  in  the  European  War  in  1914- 
17,  attaining  rank  as  major-general.  From 
1917  he  was  Keeper  of  the  Jewel  House  in  the 
Tower  of  London.  Author  of  < Eighteen  Hun- 

dred Miles  in  a  Burmese  Tat*  (1888);  *The 
Queen's  Commission »  (1891);  ̂ Relief  of  Chit- 
ral>  (1895);  «The  Story  of  the  Guides' 
(1908);  «A  Soldier's  Memories'  (1917);  <The 
Tower  from  Within  >  (1918),  etc 
YOUNGSTOWN,  Ohio,  a  modem  mdus* 

trial  city  of  140,000  population,  centre  of  the 
second  lar^st  steel  district  in  the  United  States, 
sixth  city  in  population  and  fourth  in  financial 
and  industrial  importance  in  Ohio,  county-seit 
of  Mahoning  County,  on  the  direct  line  between 
Pittsburgh  and  Cleveland,  67  miles  from  each 
and  five  miles  from  the  Pennsylvania  line ;  cov- 

ers a  rectangle  containing  25.lS  square  miles,  (fi- 
vided  diagonally  by  Mahoning  River  whkfa 
Hows  southeasterly  and  joins  the  Ohio  15  miles 
away.  The  river  divides  the  city  into  north  and 
south  sides,  the  latter  first  settled.  A  viaduct 
built  in  1899  has  given  the  *  South  Side*  such 
impetus  that  it  is  now  a  thickly  populated  resi* 
dcnce  district.  The  main  business  street*  Fed- 

eral, parallels  the  river  for  three  miles,  crossii« 
at  the  Public  Square,  Wick  a\-enue  which  con- 

nects the  north  and  south  sides  and  southward 
is  called  Market  street  The  public  square  at 
Youngstown  is  285  feet  above  Lake  Erie,  and 
858  feet  above  sea-level. 

Municipal  Service  and  ImprovenMntiir- 
The  city  has  320  miles  of  streets  of  which  138 
miles  are  paved.  There  are  180  miles  of  sewers* 
discharging  into  the  Mahoning  River.  A  dis- 

posal plant  is  now  projected.  In  1917  the  dty 
built  an  impounding  reservoir  of  1,700  acres  on 
the  river  at  Milton,  17  miles  away.  The  capac- 

ity is  10,000,000,000  gallons ;  cost  $1,2S0AX).  Be- 
side producing  an  immediate  expansion  in  the 

industries  of  the  whole  valley,  the  reservoir  is 
becoming  one  of  the  most  attractive  ]ilay  spots 
in  the  State.  The  domestic  water  supply  is 
municipally  owned  and  was  established  in  1872. 
A  new  pumping  station,  1916,  has  31,SO0l000  gal- 

lons daily  capacity,  the  water  from  Mahon- 
ing River,  passing  through  mechanical  sand 

filter,  with  alum  and  lime,  through  206  miles  of 
cast-iron  mains.  There  are  2,091  fire  h>t!ranii 
and  three  standpipes.  The  valuation  of  ̂  
water  system  is  $2,477,000  and  the  annual  cost 
of  the  pumping  plant  $56,460.  The  ciCy  as  a 
whole  is  very  healthy.  The  birth  rate  is  34.W 
and  the  average  death  rate  14.51.  In  addhion 
to  the  health  officer,  there  is  a  secretary,  cfafls- 
ist.  bactrriologist,  six  sanitary  inqicctors,  in- 

spectors of  plumbing  and  foods.  The  police  de- 
partment has  154  men,  12  moimted,  with  dK 

three   platoon   system  established  in    1997:  9 
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patrol  boxes,  8  motor  vehicles;  expenditures 
^158,732.  The  fire  department  was  completely 
motorized  in  1913  and  now  has  three  steam  en- 

gines, five  triple  pumpers,  nine  hose  wagons,  10 
substations,  108  men,  and  expends  $151,859  annu- 

ally. The  service-at-cost,  or  **Tayler,^  systeni  of 
street-car  operation  became  effective  by  action 
of  the  council  December  1918,  and  by  this  59 
miles  of  the  track  and  property  of  the  Mahoning 
and  Shenango  Railway  Company  is  supervised 
by  the  city  under  a  commissioner  ($6^000)  ap- 

pointed by  the  mayor  for  a  four-year  term. 
There  are  119  miles  of  suburban  street  railways 
centring  in  Youngstown,  besides  a  23-mile  line 
of  the  Younpstown  and  Southern,  to  Leetonia. 
The  Mahomn^  River  is  spanned  by  seven 
bridges,  of  which  the  Market  Street  viaduct  is 
1,600  feet  long.  Division  Street  bridge  is  to  be 
replaced  by  a  high  level  bridge,  3,400  feet,  cross- 

ing the  river  and  44  railroad  tracks.  There  are 
two  telephone  companies  —  the  automatic  with 
11,000  instruments,  the  Bell  with  15,500  instru- 

ments. Electric  lighting  is  general  (14,000 
meters)  but  natural  gas  from  West  Virgmia  is 
used  for  domestic  fuel. 

Parks.— -Mill  Creek  Park,  situated  in  the 
southwestern  section  of  the  city,  consisting  of 
485  acres,  is  the  largest  and  one  of  the  most 
beautiful  natural  parks  in  the  country,  largely 

the  result  of  the  30  years'  labor  of  Volney 
Rogers,  a  local  attorney.  The  park  is  three 
miles  long,  winding  through  a  natural  gorge.  It 
has  14  miles  of  drives  and  seven  miles  of 
walks,  three  bathing  beaches,  two  large  artificial 
lakes,  three  water  falls,  an  old  mill  and  dancing 
Savilion.  A  canoe  house  at  $15,000  and  bathing 
ouse  at  $50,000  will  be  erected  soon.  This 

park  is  managed  by  a  commission,  consisting  of 
three  men  appointed  by  the  judge  of  the  County 
Common  Pleas  Court,  with  power  to  levy  a 
maintenance  tax  on  the  ̂ ^township®  of  Youngs- 

town. Up  to  the  present  lime  it  has  cost  the 
taxpayers  of  the  city  $700,000  and  is  valued  at 
$1,500,000.  Other  parks  of  the  city  are  under 
the  management  of  a  commission  appointed  by 
the  mayor.  They  receive  their  funds  from  the 
regular  tax  levy.  Wick  Park,  northern  part  of 
the  city,  has  34  acres,  one  and  one-half  miles 
of  paved  drives ;  Lincoln  Park,  eastern  part  of 
city,  60  acres;  Crandall  Park,  northern  part  of 
city,  50  acres;  South  Side  Park,  southern  part 
of  city,  22  acres;  Pine  Hollow  Park,  south- 

eastern section  of  city,  22  acres.  Most  of  these 
have  playgrounds  and  (bathing  pools. 

Chief  Buildings. —  The  most  notable  build- 
ing in  Youngstown  and  one  of  the  most  beauti- 
ful in  the  country  is  the  gallery  of  The  Butler 

Art  Institute,  erected  by  Jos.  G.  Butler,  Jr.,  at 
a  cost  of  $500,000  and  opened  in  1919.  It  is  of 
marble,  the  simple,  chaste  design  having  been 
made  by  McKim,  Mead  and  White.  The  Ma- 

honing County  Court  House  built  in  1911,  cost- 
ing $1,000,000,  is  a  classic  building  containing 

excellent  mural  paintings  iby  E.  H.  Blashfield 
and  C  Y.  Turner.  In  1915  the  city  erected  a 
handsome  six-story  municipal  building  at  a  cost 
of  $340,000.  The  Reuben  McMillan  Free  Li- 

brary rbuilding  (named  in  honor  of  a  former 
superintendent  of  schools)  is  a  handsome  Indi- 

ana Stone  structure,  planned  with  unusual  suc- 
cess and  built  in  1911  at  a  cost  of  $155,000,  of 

which  $50,0(X)  was  contributed  by  Andrew 
Carnegie.     The  Y.M.C.A.  building  was  opened 

in  1915,  having  cost  $375,000.  It  has  137  dor- 
mitory rooms.  The  Y.W.C.A.  building  was 

opened  in  1912,  and  an  annex  given  by  Robert 
Bentley  in  1918,  the  total  cost  having  been 
$250,000.  A  post-office  building,  erected  m  1898 
(cost,  $75,000)  and  an  addition  in  1910  (cost, 
$100,000)  have  for  several  years  been  totally 
inadequaite  so  that  temporary  additions  have 
been  resorted  to.  Iniportant  business  buildings 
include  the  Dollar  savings.  Commercial  Na- 

tional and  Mahoning  bank  buildings,  the  Wick, 
Stambaugh  and  Home  Savings  and  Loan  build- 

ings and  others  under  construction.  Three  of 
the  foregoing  are  13  stories  high.  Rayen  and 
South  High  schools  offer  interesting  contrast, 
the  first  of  Ionic  style  opened  in  1866  built  dur* 
ing  the  Civil  War,  but  with  two  recent  addi- 

tions; the  latter  a  buff  brick  building  costing 
$350,000  opened  1911.  Other  buildings  of  note 

are  ithe  Youngstown  and  Saint  Elizabeth's  hospi- 
tals. Masonic  Temple,  Saint  Coltunbia's,  Saint 

Edward's  and  Saint  John's  churches. 
Commerce. —  The  Pennsylvania  and  Ohio 

Canal^  tbuilt  in  1839,  stimulated  mining  of  large 
deposits  of  Brier  Hill  block-coal,  which  long 
formed  a  principal  part  of  Youngstown's  com- merce and  warranted  building  a  railroad  to 
Cleveland,  opened  in  1856.  There  are  now  the 
Erie,  Pittsburgh  and  Lake  Erie,  Pennsylvania, 
Baltimore  and  Ohio,  New  York  Central,  and 
Lake  Erie  and  Eastern  roads,  four  stations,  and 
57  passenger  trains  daily.  Bonds  for  $8(X)^(XX) 
were  issued  by  the  city  in  1915  to  eliminate  the 
Erie  grade  crossings  and  land  has  been  con- 

demned for  a  union  passenger  station  costing 
$5,000,000  to  be  erected  by  the  Erie  Railroad. 
One  mile  east  of  the  city  the  railroads  converge 
into  what  is  reputed  tne  heavies«t  traffic  point 
in  the  United  States.  Of  this  tonnage  the  larger 
part  is  raw  and  finished  products  of  the  steel 
works  which  line  the  Mahonin|f  River  for  21 
miles.  Some  relief  is  (promised  m  the  proposed 
Lake  Erie  and  Ohio  River  barge  canal,  surveys 
for  which  have  been  completed. 

Steel  Industries. —  The  growth  and  import- 
ance of  the  city  has  been  due  to  the  iron  and 

steel  industry.  As  early  as  1805  a  blast  furnace 
was  built  with  a  capacity  of  two  tons  of  pig 
iron  per  day.  The  second  blast  furnace  in  the 
United  States  t6  use  raw  block  coal,  and  a 
rolling  mill  for  making  bar  iron  were  both 
built  here  in  1846.  In  1856  shipments  of  Lake 
Superior  ores  •brought  much  new  smelting  in- 

dustry to  Youngstown,  and  iblast  furnaces 
sprang  up  rapidly  during  the  next  generation, 
using  lake  ore  and  Pennsylvania  coal  and  coke 
as  the  native  supplies  became  exhausted.  Roll- 

ing mills  were  built  between  1880  and  1890  and 
the  first  general  steel  mill  in  the  valley  was 
erected  in  1895  by  the  Ohio  Steel  Company,  now 
the  *Ohio  Works®  of  the  Carnegie  Steel  Com- 

pany. The  close  proximity  of  limestone,  one  of 
the  raw  materials  for  steel  making,  has  been  a 
great  aid  in  the  industry.  Four  limestone  quar- 

ries, nearby,  have  a  combined  output  of  5,000,- 
000  tons  a  year,  employ  over  2,000  people,  and 
besides  steel  material  supply  the  largest  paving- 
brick  plant  in  the  world,  as  well  as  agricultural 
lime  and  other  iby-products. 

During  1917  the  American  Iron  and  Steel  In^ 
stitute  recognized  the  growing  importance  of 
Youngstown  by  creating  the  Youngstown  Dis- 

trict, which  includes  works  in  the  Mahoning, 
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ShenanfTo  and  Beaver  valleys  and  adjacent  ter- 
ritoo'i  a"<i  produces  one-sixth  of  the  pif?  iron 
and  one-eighth  of  all  steel  made  in  the  United 
States.  In  1918  there  were  in  the  district  51 
blast  furnaces  producing  6250,611  tons  of  pig 
iron,  47  steel  works  and  rolling  mills  producmg 
2343,455  tons  of  Bessemer,  4,462,061  of  open 
hearth  and  20,680  of  other  castings;  wire  rods, 
225,306;  plates  and  sheets,  1,133,712;  merchant 
bars,  791,691;  skclp,  701,376;  other  rolled  prod- 

ucts, 913,913  tons:  a  total  of  rolled  products, 
3,765,998.  In  addition  there  are  coke-oven 
plants  at  three  of  the  Youngstown  works,  with 
a  total  of  533  Koppers  ovens.  From  the  by- 

products large  quantities  of  tar,  benzol,  ammo- 
nium sulphate,  toluol,  xylol  and  solvent  naph- 

thas are  made  locally,  while  other  by-products 
are  shipped  for  manufacture  elsewhere. 

Subsidiary  and  Other  Indastries. —  Sub- 
sidiary to  the  steel  industry  are  many  manu- 

factures which  use  steel  or  its  by-products. 
Among  these  are  steel  furniture  and  structural 
parts;  steel  sash  and  pressed-steel  buildings; 
waterproofing,  asbcsteos,  cement,  shingles,  blast 
furnace  equipment,  boilers,  bridges,  cars,  cranes, 
engines,  forgings,  machine-shop  products, 
stoves  and  washed  metal.  Independent  of  the 
steel  indu5tr>'  are  manufactories  of  automobile 
trucks,  brass,  cement,  flour,  gas  mantles,  mill 
work,  electric  bulbs,  leather,  powder,  wagons 
and  rubl>er. 

Finances  and  Banking. —  The  assessed  val- 
uation of  the  city  is  ̂ 15,260,960;  tax  rate, 

$15;  bonded  debt.  $5,502,356.  The  State  tax  law 
makes  bonding  practically  the  only  method  for 
public  improvements  with  the  result  that  of  a 
total  city  revenue  of  $2,766,666,  the  annual  in- 

terest on  bonds  and  debts  is  $1,778,882,  while 
$987,784  is  spent  on  operating  expenses.  The 
school  board  levies  its  own  tax,  expending 
$1,180,324  on  public  schools.  The  city  owns 
property  valued  at  $17,717,110.  Posi-ofiice  re- 

ceipts are  $457,190.  The  banking  business  is 
conducted  by  five  banks  and  three  building  and 
loan  associations,  which  have  a  combined  capital 
of  $5,400,000  and  total  deposits  of  S70.000.000. 
The  savings  deposits  alone  amount  to  $41,428,036, 
an  unusual  average  for  the  population.  The 
First  National  (the  third  oldest  national  bank 
in  the  United  States)  and  Dollar  Bank  has  61.- 
000  depositors,  and  the  largest  retail  foreign  ex- 

change department  in  the  country,  with  10,000 
depositors  and  $7,000,000  deposits.  No  bank 
failures  have  occurred  in  Youngstown. 

Churches.— Of  the  110  churches,  chapels 
and  missions  (A  arc  English-speaking  congrega- 

tions; 74  are  Protestant,  with  a  membership  of 
about  20.000  and  Protestant  constituenc>'  of 
approximately  50,000.  These  represent  every 

major  denomination.  The  F*ederated  churches have  a  central  ofTice  and  a  paid  secretary  to 
promote  church  activities.  More  than  $100,000 
:i  year  is  contributed  by  these  church  members 
for  missionar>'  and  benevolent  enterprises.  The 
rtmtributicms  for  local  work  total  above  $200.- 
000.  There  are  five  orthodox  and  one  reformed 

Jewish  S>'nagogucs,  with  flourishing  congrega- 
tions, the  Jewish  population  l)eing  approximately 

10.000,  who  are  active  in  the  business,  social 
and  intellectual  progress  of  the  city.  The  Cath- 

olic church  plays  an  important  part  in  the  life 
of  the  city.  The  r>lim:Hcd  Catholic  population 
is  65.000.  There  arc  22  rhurches,  ̂ ix  Knglish. 
three  Greek  Catholic,  two  Polish,  two  Italian, 

two  Slovak,  one  each  of  German.  Runaaaa. 
Croatian,   Mag>'ar,  Lithuanian  and  S>Tian. 

Benevolent  and  Social  Service. —  Yonngi- 
town  has  a  complete  and  carefully  de\'c]ope4 
plan  for  organized  social  service,  centring  it 
Its  Community  Corporation  (not  for  profit) 
organized  in  1919,  which  annually  raises  in  oot 
campaign  the  funds  necessary  to  maintain  2B 
afhliated  organizations.  Of  the  SIJOQJDOD 
total  budget  $400,000  is  contributed  anniaOy 
by  15,000  citizens  throu^  the  Community  Cor- 

poration. Nursing  service  is  furnished  ̂   Cty 
Hospital  (250  beds).  Saint  Elizabeth  Hospital 
(200  beds),  Visiting  Nurse  AjsociatioD,  Anti- 
Tuberculosis  League.  Community  Soda!  Hy^ 
giene  Ginic  and  Florence  Crittenton  Hook 
Association.  Bonds  for  $5(X),000  have  been  is- 

sued by  the  city  to  erect  a  contagious  hospital 
Relief  for  needy  families  is  eiven  by  the  Com- 

munity Service  Society.  Municipal  Lodging 
House.  Sah'ation  Army,  Rescue  Mission,  Sotm 
Vincent  de  Paul  Society  and  the  United  Jewish 
Charities.  The  welfare  of  children  is  promoted 

b^'  the  Baby  Welfare  Committee,  Christ  Mission 
Settlement,  Day  Nursery,  Children's  Service Bureau,  Free  Kindergarten  Association,  Fresh 

Air  Camp  and  Joint  Committee  on  Boys'  and 
Ciirls'  Work.  Recreation,  education,  moral  and 
civic  training  are  afforded  through  activiiies  of 
the  Boy  Scout  Association  (1,000  members). 
Y.  M.  C  A.  (4,000  members).  Y.  W.  C  A 
(3,000  members),  Playground  Association.  Nid- 
son  House,  Colored  Community  Centre  and  the 
Booker  T.  Washington  Settlement.  Other  or- 

ganizations are  the  Youngstown  Humane  Soci- 
ety, Old  Ladies'  Home.  Children's  Hume.  Wel- fare Association  for  the  Blind  and  Social  Serv- 

ice Committee  for  the  Blind,  and  the  Mennonitc 
Mission  Settlement.  Important  industnil 
housing  projects  have  been  carried  out.  one 
company  having  erected  650  homes  at  an  invest- 

ment of  $2,750,000. 
Fraternal  Ordera. —  The  fraternal  orders  m 

Youngstown  include  Masonic  (three  Blue 
Lodges),  Odd  Fellows,  Elks,  Knights  of  Colum- 

bus, Moose,  etc.  The  Chamber  of  Commercf 
has  1,050  members,  the  Rotary  Qub  130  nen- 
bers. 

Education. —  Younsstown's  schools  stiod 
high  among  those  of  the  nation,  due  largcljr  to 
the  devotion  and  ability  which  has  characienscd 
superintendents  and  teachers  since  the  hepa- 
ning.  Among  these  was  Reuben  llclliua 
( 1820-98)  who  with  two  short  intermissions  vai 
superintendent  from  1853-^.  There  are  now 
49  public  sdiool  buildings  in  the  dty.  Talncd  M 
$2,820,000,  on  land  valued  at  $550,000,  wfaicfc 
with  equipment  represent  a  total  value  ol 
$3,482,000.  There  are  two  high  schools^  Raya 
with  a  notable  history  dating  hack  to  the  vil 
of  Judxe  William  Rayen  and  opened  in  ltf& 

now  with  58  teachers  and  930  pupils ;  and  " 
with  45  teachers  and  1,206  pupils;  43  t\i — 
schools,  with  489  teachers  and  18273 
a  grand  total  of  565  teachers  and  20.411 
There  are  six  kindergartens  in  addition  u>  f«c 
others  operated  by  the  Kindergarten 
tion.     The  social  centres  regularly  maintvi 
at  12  schoolhouses  and  13  public  pJAfgnMmk 
on  school  property  are  effective  and  lat|cl^ 
patronizal.  Schools  are  maintained  also  by  the 
Cathulic.  Lutheran  and  other  churches.  The 
Catholic  Church  maintains  12  schools,  with  0 
teachers  and  3,079  pupils.     Yale  School  esiaS 
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lished  in  1895,  is  a  private  school  of  150  pupils. 
Large  classes  in  varied  subjects  are  conducted 
by  the  Y.  M.  C  A.,  Y.  W.  C.  A.,  and  other 
organizations.  To  supplement  the  schools  the 
Public  Library  system  is  supported  by  taxation 
($31.000  — including  $6,000  from  School 
Board),  and  under  direction  of  Reuben  Mc&iil- 
Ian  Free  Library  Association  of  open  member- 

ship. It  has  collections  totalling  85,000  volumes, 
a  staff  of  20  assistants  and  circulates  310,000 
volumes  per  year  from  its  central  building  and 
45  distributing  points,  most  of  which  are  in 
schoolhouses. 

Newspapers. —  The  city  is  fortunate  in  its 
high  class  newspapers — iboth  evening — Tele^ 
gram  (Rep.)  established  in  1851,  and  Vindicator 
^Dem.)  established  in  1862  with  Sunday  edi- 

tion. Weekly  papers  in  Italian,  Hungarian. 
Rumanian,  Greek,  Slovak  are  widely  read 
among  the  adult  foreigners  in  the  Mahoning 
and  Shenango  valleys. 

Government. —  Every  two  years  the  people 
elect  a  mayor;  president  of  council;  one  council- 

man from  each  of  the  seven  wards  and  diree 
councilmen-at-large ;  solicitor,  auditor,  treasurer. 
The  city  clerk  is  appointed  by  the  counciL  A 
director  of  public  service  and  director  of  public 
safety  are  appointed  by  the  mayor  for  a  term 
of  two  years,  and  they  with  the  mayor  form 
the  Board  of  Control  which  awards  contracts 
for  public  work.  Under  the  department  of  pub- 

lic service  are  the  city  engineer  and  superintend- 
ent of  waterworks.  Under  the  public  safety  de* 

partment  are  the  chief  of  police,  fire  chief, 
building  inspector,  electrical  inspector  and 
cha'rities  agent.  The  chiefs  of  pohce  and  £re 
are  appointed  by  the  mayor.  A  judjse  of  the 
civil  and  criminal  branches  of  Municipal  Court 
are  elected  by  the  voters  for  two  and  four 
years.  The  Smking  Fund  Trustees  have  charge 
of  and  provide  for  the  payment  of  all  bonds 
issued,  for  interest  maturing  thereon  and  the 
payment  of  all  judgments  final  against  the  cor* 
poration.  The  Sinking  Ftmd  is  now  $509^- 
745.54. 

Population. —  The  population  increased 
from  8,075  in  1870  to  44,885  in  1900,  and  79^ 
in  1910.  It  is  now  estimated  at  140,000.  The 
people  of  foreign  birth  or  descent  comprise  the 
brger  part  of  this  number.  According  to  tiie 
1910  census  there  were  6,000  Germans,  5,500 
Hungarians,  3,600  Italians  and  1,700  Russians. 
The  English,  Irish,  Welsh  and  Canadians  totaled 
5,600.  Approximate  estimates  of  foreign  popu- 

lation now  in  Youngs  town  show  Italians,  12.000; 
Slovaks,  12,000;  Hungarians,  8,000;  Croatians- 
Serbians,  5,000;  Polish,  4,5€0;  Rumanians,^ 
4,000;  Greeks,  3,000;  Russians,  1,500;  Spanish, 
500;  Syrians,  Armenians,  Turks,  250  each.  Be- 

side five  newspapers  these  people  have  many 
social,  educatiotial  and  benefit  organizations  and 
take  an  increasingly  valuable  part  in  the  dty^s 
progress. 

History. —  The  township  was  named  for 
John  Young,  one  of  the  first  settlers,  who 
bought  a  tract  from  the  Connecticut  Land 
Company  in  1796.  David  Tod,  afterward 
*war  governor,^  operated  the  first  coal  mines 
and  led  in  establishing  the  canal  and  first  rail- 

road. Sturdy  foreign  elements  attracted  later : 
by  manual  industries  have  combined  with  the 
descendants  or  early  residents,  largely  froin 
New  England,  and  others,  to  form  an  enters 
prising,  industrious,  upright  and  patriotic  cofn* ; 

munity,  which  doling  1917-lS  sent  7,0QD  tnen 
(Mahoning  County)  to  war,  puirehased  over 
$50,000,000  government  bonds  and  gave  mote 
than  $3,000^000  to  war  work. 

JosiPH  L.  Whbeueb, 
Libroriati,  Youngstown  Public  Library, 

YPRSS.  e^pr  (Flemish,  Yperen),  Belginm, 
a  town  in  the  province  of  West  Flanders,  in  a 
plain,  on  'both  sides  of  the  Yperl^e,  28  miles 
south-southwest  of  Bruges,  53  miles  by  rail 
Ypres  formerly  was  one  of  the  most  important 
manufacturing  towns  of  Flanders,  and  in  the 
14th  century  had  200,<X)0  inhabitants  and  eni-> 
|>loyed  4,000  looms.  Its  manufacturing  prosper^ 
itv  had  long  departed  prior  to  the  jBuroj^ean 
War,  1914-1  j^  but  a  strilong  monument  remamed 
in  its  cloth-hall  (Les  Halles),  an  immense  build- 

ing of  the  13th  and  14th  centuries,  in  the  form  of 
an  irrmilar  trapezium,  surmounted  by  a  square 
tower  or  belfry.  One  of  its  wings  was  used  as 
the  town-house,  and  other  parta  were  occupied 
by  different  public  establishments  and:concert<> 
rooms.  The  Cvothic  cathedral  of  Saint  Martin, 
dating  from  tiie  13th  century,  was  one  of  the 
most  remarkaHe  religious  edifices  in  B^giuflk 
The  chief  manufactures  were  cottgn  and  lace; 
The  population  nimibered  19,(X)0.  Ypres  was 
made  by  Louis  XIV  in  1688  one  of  the  strongest 
fortresses  of  the  Low  Countries,  and  in  ̂ e 
great  European  wars  seldom  escaped  a  siege  or 
bombardment  Jansen  (q.v.)  was  bishop  of 
Ypres,  and  was  buried  in  tne  cathedral  of  Saint 
Martin.  During  the  European  War  the  town 
was  reduced  to  ruins.  Its  location  on  the  most 
hotly  contested  ̂ debatable  land^  on  the  western 
front,  made  it  the  scene  of  max^  a  grim  strug- 

gle between  the  German  and  Bnti^  torces,  and 
three  great  pitched  4)attles  being  f oas^  over  the 
vicinity.  Here  the  BridA  troops  barred  'die 
way  to  the  Channel  ports.  The  first  hatde  of 
Ypres  4>egan  14  Oct.  1914,  die  second  on  9  Nov! 
1915,  and  the  tfiird  on  31  Jvly  1916. 

In  March  1919  the  Belgian  government  intf*^ 
mated  their  desire  of  making  Canada  a  grant 
of  land  in  the  dty  of  Ypres  for  die  erection 
of  a  memorial  museum  and  shrine  to  the  brave 
Canadian  soldiers  who  in  the  defense  of  liberty 
had  made  the  supreme  sacrifice  on  the  battle^ 
fields  of  the  famous  Ypres  salient.  It  was  adso 
suggested  not  to  rebuild  the  city  but  to  leave  its 
ruins  standing  as  a  lasting  monnment  to  un*- 
justifiable  and  mlhless  German  aggression.  Fenr 
an  account  of  the  Ypres  battles  see  Wam^ 
EunoFEAv  —  MiuTAxy  Opbiatk)N8  ok  trs 
Western  Front. 

YP8ILANTI,  fiHsI-ian'ti,  a  distinguished Fanariot  family  descended  from  the  C!omnenI 
and  of  prominence  as  defenders  of  Gredc  lib- 

erties. Its  most  conspicuous  members  are: 
Alexander:  b.  Omstantinople  1725:  d  1805; 
hospodar  of  Walladiia  1774-82,  and  atadn  in 
17^^:98^  and  of  Mt^ldavia  im-92.  He  pro- 

pounded a  sdieme  for  the  fusion  of  the  Gre^ 

and  Tnridsh  peoplii^  but  having  incurred  the' suspicion  of  the  Porte,  was  executed-  Con- 
STANTiNos,  his  son:  b.  Constantinople  1760;  d' 
Kiev,  Ihissia,  2B  July  1816.  He  eaHy  planbed- 
the  freedom  of  Greece,  but  his  scheme  was  pre^' maturely  discovered,  and^  he- fled  to  Vienna. 
Pardoned  by  the  sultan,  he  was  hospodar  of 
MoldsTia  1799-1805.  He  dicn  went  to  Rttssia, 
but  returned  to  Bucharest  with  20,000^  men,  in 
the  hope  .of  freeing  Greece.  The  peaoe  of  Titr 
si^.intei:nipting  hjs  ulaai^  be  xtlxaafoAioSMMtk^. 
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Alexander,  eldest  son  of  the  precedine: 
b.  Constantinople,  12  Dec.  1792;  d.  Vienna,  Jl 
Jan.  1828.  He  went  with  his  father  to  Russia 
and,  joining  the  Russian  army,  served  with  dis- 

tinction in  various  campaigns.  In  1820  he  be- 
came head  of  the  secret  association  known  as 

Hetaeria,  whose  aim  was  the  independence  of 
Greece,  and  in  March  1821  entered  Moldavia 
and  raised  the  standard  of  revolt  among  the 
Rumanians.  He  was  defeated  by  the  Turks  at 
Dragaschcn,  near  Galatz,  19  June  1821,  fled  to 
Austria  and  was  imprisoned  six  years  at  Mun- 
kacs,  Hungary.  Dimitrios,  brother  of  the  pre- 

ceding: b.  Constantinople,  25  Dec.  1793;  d. 
Nauplia,  16  Aug.  1832.  After  serving  in  the 
Russian  army,  in  1821  he  joined  the  Greek 
patriots  in  the  Morea  and  played  a  brilliant 
part  in  the  struggle.  But  though  a  brave  and 
successful  general,  as  his  victory  at  Tripoli tza 
and  his  defense  of  Argos  show,  his  influence 
was  constantly  undermined  by  the  ̂ native* 
party,  who  never  forgot  that  he  was  a  Fanariot, 
and,  therefore,  a  foreigner  in  part.  In  1827, 
however,  he  was  made  commander-in-chief  of 
the  Greek  army  but  the  ungenerous  course 
adopted  toward  him  >by  the  government  of 

Capo  d'lstria  compelled  him  to  resif^n  1  Jan. 
1830,  and  he  then  withdrew  from  public  affairs. 
Gregory,  brother  of  the  preceding:  d.  1835.  He 
was  the  founder  of  a  princely  family  now  living 
near  Briinn.  Nicolas,  brother  of  the  preced- 

ing: b.  1796.  He  wrote  a  volume  of  ̂  Me- 
moirs,^ which  gives  considerable  information 

concerning  events  leading  to  the  insurrection 
of  1820. 

YPSILANTI.  Mich.,  city  in  Washtenaw 
County,  on  the  Huron  River  and  on  the  Lake 
Shore  and  Michigan  Southern  and  the  Michigan 
Central  railroads,  30  miles  west  of  Detroit  and 
eight  miles  southeast  of  Ann  Arbor.  It  is  on 
both  sides  of  the  river,  which  furnishes  a  large 
amount  of  water  power.  In  1807  there  was  an 
Indian  trading  post  on  the  site  of  the  present 
city.  In  1824  tt  was  laid  out  as  a  town,  became 
a  village  in  1832  and  was  chartered  as  a  city 
in  1858.  It  has  considerable  manufacturing  in- 

terests. In  1900  (government  census)  the  total 
capitahzation  of  the  manufacturing  establish- 

ments in  the  city  was  $1,200,000;  the  value 
of  the  annual  products  was  $1,318,793.  The 
chief  manufactures  are  flour,  paper,  dairy 
products,  imderwear,  agricultural  implements, 
iron  castings,  pressed  steel,  hosiery,  automatic 
parts,  sash,  door  and  blinds,  tags  and  labels, 
pumps,  cement  and  fuundry  and  machine-shop 
products.  The  city  is  the  commercial  centre  of 
a  rich  surrounding  country.  It  contains  nine 
("hurchcs  and  the  Michigan  State  Normal  Col- 
It  VJir.  a  high  school  established  in  1849,  a  4)usi- 
lu-is  college,  public  elementary  schools,  kinder- 

gartens and  public  and  school  libraries.  The 
lun  Itanks  have  a  comliiii4>d  capitah  of  $675,000. 
and,  in  1919,  had  deposits  amounting  to  $2,500,- 
()JX).  The  city  owns  and  operates  the  elect ric- 
li^ht  plant,  the  waterworks  and  gas  plant.  The 
g(ivcrnni(-nt  is  administered  under  a  charter  of 
IS'^S.  and  is  vested  in  a  mayor,  who  holds  of- 

fice one  year,  and  a  common  council  of  10 
mem!»ers.     Top.  7,S0O. 

YREKA,  wi-ri-'ka.  Cal.,  city,  county-seat of  Siskiyou  County,  un  the  Yreka  Creek  and  on 
the  Yreka  Railroad,  about  275  miles  north  of 
San    Francisco.     It   is  in  an   agricultural   and 

lumbering  region,  in  which  considerable  atten- 
tion is  given  to  fruit  cultivation  and  stock-rais- 
ing. There  are  large  stock  yards,  a  lumber  mill 

and  fruit-packing  houses.  The  city  has  three 
banks  with  a  combined  capital  of  $210,000  and 
a  county  high  school.    Pop.  about  U90. 

YRIARTE,  e-re-ar'ta,  Charles  Biak. 
French  journalist,  artist  and  author:  b.  Pani. 
5  Dec.  1832;  d.  there,  10  April  18%  He  studied 
architecture  as  a  pupil  of  Constant  Dcfeux 
became  inspector  ox  imperial  asylums,  and  after 
this  post  was  abolished,  went  on  the  Spanish 
expedition  to  Morocco  in  1859  as  corresponden: 
and  artist  for  the  Monde  lUustri,  and  is 

1860  on  Garibaldi's  campaign  in  Sicily  in  the 
same  capacity.  From  1864  to  1870  he  wat 
editor-in-chief  of  the  Monde  JUustre.  In  IKHl 
he  was  made  inspector  of  fine  arts  and  in  l<ft^ 
member  of  the  superior  council  of  fine  an< 
He  wrote  for  the  Figaro  and  for  La  Tv 

Parisicnne  over  the  pseudon>-m  "Marquis  de 
Villemer.^  Among  his  numerous  volumes  of 
various  character  are  *  Portraits  Parisien»' 
(1865);  ̂ Gaya,  sa  vie  et  son  ocuvre'  (1867i. 
*Les  Tableaux  dc  la  Guerre >  (1870>;  'Lt 
puritain*  (1875);  ̂ Vcnisc'  (1877);  *Autccr 
du  Concile^  (1^7);  and  several  works  on  the 

Italian  Renaissance,  such  as  < Florence*  n$*B'*>: ^Francois  de  Rimini>  (1882);  <Matteo  Civttali. 
sa  Vie  et  son  CEuvre^  (1885);  ̂ Autuur  de? 
Borgia'  (1890)  and  ̂ Maso  di  Banolommeo 
dit  Masaccio'  (1894). 

YRIARTB,  or  IRIARTE.  Joan  de,  Span- 
ish linguist :  b.  Orotava,  island  of  Teneriffc,  15 

Dec.  1702;  d.  Madrid.  23  Aug.  1771.  In  1714 
he  was  sent  to  school  at  Paris  and  afterward  he 
studied  English  in  London  and  jurisprudence  in 
Madrid,  where  he  presently  obtained  a  post  in 
the  royal  librar>'.  In  1732  he  became  chief  li- 

brarian and  in  1742  translator  for  the  ministr. 
of  foreign  affairs.  He  published  an  importac: 
^Codices  grseci  manuscript!*  (1769)  and  ̂ xoit 
many  Latin  and  Spanish  epigrams  and  proreriM^ 
Latin  poems,  etc.,  included  in  his  ̂ Obras  SocI* 
tas>  (4  vols..  1774). 

YRIARTB,    or    IRIARTB,    TomM   dt. 
Spanish  dramatist:  b.  Orotava,  island  of 
Teneriffe.  18  Sept.  1750;  d.  Madrid.  17  Sept 
1791.  He  U-gan  to  write  in  -boyhood  and  in 
1770  published  his  comedy,  ̂ Hacer  que  haccr- 
mos,^  under  the  pseudonym,  *Tirso  Ymama.' 
In  1870  he  published  a  didactic  poem.  *La 
musica,^  and  in  1782  ̂ Fabulas  litcfarias^'  coo- 
sidrred  the  best  fables  in  the  Spanish  langnge 
He  also  wrote  the  first  regular  comediei  in 

Spanish,  the  best  being  *The  Spoiled  Child*  aod 
<The  111-Brcd  Young  Lady>  (1788).  and  pnlv 
lishcd  Spanish  translations  of  Ffench  pbn 
Horace's  <Ars  Poctica*  (1777).  and  four  look- 
of  the  i^.neid.*  In  1771  he  soccecdrd  hi» 
uncle,  Juan  de  Yriarte  (q-v.),  as  ro>-al  Ubraraa 

YSAYE,  e-sT-^e.  Eugene,  Belgian  riolin- 
ist:  b.  Lie(2:c,  Belgmm.  16  July  185&  He  stnified 
at  the  Liege  Conservatory  and  sidtsequcady 
with  Wioniawski  and  Vieuxtemps  at  Bnnsck 
He  made  many  successful  European  coutrr: 
tours  and  in  1886-98  he  was  professor  in  the 
Royal  Conservatory  of  Brussels.  He  originated 
a  nc>\'  school  nf  violin  playing,  embrsciiig  fea- 

tures of  the  German,  the  French  and  the  Bel- 
gian schools.  He  is  considered  one  of  the 

leading  \iolinists  of  the  world  and  is  gifted 
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with  marvelous  powers  of  interpretation.  He 
visited  London  in  1889  and  established  there 

as  well  as  in  the  principal  cities  of  the  Con- 
tinent a  high  reputation  as  a  conductor  and 

soloist.  He  first  visited  the  United  States  in 

1894  and  toured  the  country  repeatedly  there- 
after, becoming  in  1918  conductor  of  the  Cin- 

cinnati Orchestra.  His  compositions  include 
several  violin  concertos,  a  piano  concerto,  a 
program  symphony  and  a  *  Suite  Wallonne.^ 

YSLETA,  e-sla't4.  Tex.,  city  in  El  Paso County,  on  the  Rio  Grande  and  on  the  Texas 
and  Pacific  and  the  Southern  Pacific  railroads, 
12  miles  southeast  of  El  Paso.  It  is  in  a 
fertile  agricultural  region,  the  productive  Rio 
Grande  Valley,  in  which  fruit  and  grains  grow 
in  abundance.  It  was  founded  in  1682  after 
the  uprising  of  1680,  its  residents  being  the 
Tigeux  Pueblo  Indians  of  the  village  of  the 
same  name  in  New  Mexico  visited  by  Coronado 

in  1540.  The^  were  later  settled  here  by  Gov- 
ernor Otermin,  retaining  the  name  of  their 

village  in  New  Mexico.  The  city  claims  to  be 
the  oldest  in  the  State.  Several  of  the  descend- 

ants of  the  Pueblos  are  residents  of  the  city. 
Population  is  more  than  2,000;  about  one-third 
are  citizens  of  the  United  States  and  nearly 
all  the  others  are  Mexicans  and  Indians. 

YSSEL,  i'sel,  or  IJSSEL,  Netherlands,  the name  of  several  rivers,  chief  of  which  are: 
(1)  the  Nieuw  Yssel,  one  of  the  principal  arms 
of  the  Rhine,  which  leaves  that  river  below 
Arnheim,  flows  northeast  for  16  miles  to  Does- 
burg,  where  it  receives  the  Oude  Yssel  from 
Westphalia,  then  northeast,  north  and  north- 

west, through  Geldcrland  and  Overyssel,  past 
Zutphen  and  Deventer,  receiving  the  Borkel 
and  Schip-Beek,  emptying  at  Kampen  by  many 
arms  into  the  Zuyder  Zee  about  40  miles  north- 

east of  Amsterdam,  and  forming  a  constantly 
widening  delta.  It  is  one  of  the  five  main  arms 
of  the  Rhine,  is  320  feet  broad  at  Zutphen,  764 
at  Kampen,  and  90  miles  in  length,  all  of  which 
is  navigable.  (2)  The  Neder  Yssel,  an  arm 
of  the  Leek,  which  leaves  that  stream  at  Vianen, 
tloAvs  west  through  Utrecht,  at  Oudewater 

enters  southern  Holland  and"  flows  southwest 
past  Gouda  to  join  the  Maas  above  Rotterdam, 
forming  at  its  mouth  the  island  of  Ysselmonde. 
Length,  30  miles. 

YTTERBIUM,  a  rare  chemical  element 
belonging  to  the  Yttrium  group.  Discovered 
by  Marignac  in  1878  in  the  mineral  gadolinite, 
it  was  separated  into  two  elements  named  neo- 
ytterbium  and  lutecium  by  G.  Urbain  in  1907, 
and  the  same  result  was  announced  in  1908  by 
E.  A.  von  Welsbach,  who  named  the  elements 
rJdcbaranium  and  cassiopeium.  There  was  some 
discussion  in  regard  to  priority  of  discovery. 
Also  found  in  other  minerals  occurring  in 
Siberia,  Scandinavia  and  Greenland.  Symbol, 
Yb. :  atomic  weight,  173.  Its  oxide  YbaOi  forms 
colorless  salts  with  sulphuric  acid,  etc. 

YTTRIALITE,  a  native  silicate  chiefly  of 
thorium  and  the  yttrium  metals.  It  occurs  in 
Llano  County,  Tex.,  in  grayish-olive-green 
masses,  associated  with  gadolinite  and  other 
minerals  which  have  been  mined  as  a  source  of 
the  rare  earths. 

YTTRIUM,  a  rare  chemical  element  dis- 
covered 1794  by  Gadolin  in  the  mineral  gadoli- 

nite from  Ytterby.    It  is  always  found  in  com- 

bination, some  of  the  minerals  containing  it 
being  gadolinite,  xcnotime,  euxenite,  yttrotanta- 
lite  and  polycrase.  It  is  usually  separated  from 
the  mineral  by  use  of  sulphuric  acid  or  aqua 
regia.  The  element  is  obtained  by  heating  the 
chloride  with  metallic  potassium,  by  electrolysis 
of  a  molten  mixture  of  the  chloride  and  sodium 

chloride,  or  by  heating  the  oxide  with  mag- 
nesium. It  is  a  grayish-black,  lustrous,  metallic 

powder  that  bums  in  the  air  to  the  oxide  Y»0«; 
soluble  in  dilute  acids;  symbol  Y;  atomic 
weight  89;  valence  3.  It  forms  a  ̂ eat  many 
compounds  closely  resembling  aluminium,  but 
unlike  that  element  forms  no  alums. 

YUAN  SHIH-KAI^  Chinese  soldier  and 
statesman :  b.  Hsiang  Ching,  province  of  Honan ; 
d.  Peking,  6  June  1916.  Descended  from  a 
family  long  active  in  the  service, of  the  state, 
Yuan  was  destined  from  the  beginning  of  his 
career  to  become  a  leader  in  military^  foreign 
and  domestic  affairs.  Yuan  Chi-san,  his  grand- 

father, achieved  distinction  in  suppressing  the 
Taiping  rebellion  (q.v.)  and  died  (1864)  as 
imperial  commissioner  and  provincial  com- 

mander-in-chief. Yuan  qualifled  for  a  bach- 
elor's degree  and  immediately  attached  himself 

to  the  (then  despised)  military  profession.  At 
the  age  of  20  he  was  appointed  aide-de-camp  to 
General  Wu  Chang-ching,  then  conmianding  the 
Chinese  forces  in  eastern  Santung.  When  the 
rebellion  broke  out  in  Korea  (July  1882)  Li 

Hung  Chang,  then  the  helmsman  of  China's 
ship  of  state,  sent  an  expeditionary  force,  to 
which  Yuan  was  attached,  to  the  assistance  of 
the  emperor  and  quelled  the  uprising.  Yuan  in 
1884  was  given  command  of  the  (Chinese  gar- 
riso^  in  Korea  and  the  following  vear  was  ap- 

pointed Imperial  Resident.  For  the  next  nine 
years  he  was  the  de  facto  ruler,  ably  assisted 
by  Sir  J.  McLeavy  Brown.  Yuan  soon  demon- 

strated his  uncompromising  attitude  and  auto- 
cratic methods,  which  involved  him  in  many 

difficulties  with  the  Japanese  at  Seoul.  The 
Tonghak  Rebellion  (1893),  the  well-organized 
movement  of  the  Nationalist  party,  followed  by 

the  sinking  of  the  Kowshing,  first  proved  (China's military  weakness.  Protected  by  British  blue 
jackets  Yuan  escaped  to  the  coast  After  tem- 

porary peace  Yuan  was  restored,  Li  Hung 
Chang  sent  5,0(X)  troops  to  Yuan  and  ordered 
them  to  be  trained  in  the  Western  fashion. 

This  marked  the  'beginning  of  China's  modem army.  Yuan  ruled  this  small  force  with  a  rod 
of  iron,  but  the  men  were  slow  to  accept  sub- 

ordination and  Yuan  could  not  instill  the  neces- 
sary spirit  of  devotion  in  his  troops.  After  the 

coup  d'etat  of  1898  and  the  subsequent  resump- 
tion of  power  by  the  Elmpress  Dowager,  the 

military  prowess  and  reputation  of  Yuan  became 
an  important  factor.  He  always  remained  a 
close  friend  of  the  empress,  who  was  able  to 
maintain  the  ruling  hand  until  her  death,  with 
the  constant  assistance  of  Yuan,  by  this  time 
well  versed  in  all  important  affairs  of  govern- 

ment. When  at  the  death  of  the  &ipress 
Dowager  Tzu  Hsi  (1908) ,  Kuang  Hsu  came  into 
?ower,  he  fulfilled  an  old  grudge  and  caused 
'uan's  humiliating  retirement,  for  it  had  been 

rumored  chat  this  close  friend  of  the  empress 
silently  acquiesced  in  a  plot  to  overthrow  the 

state,  in  which  Yuan's  blood-brother,  Jung  Lu, 
was  the  dominating  factor.  During  the  Boxer 
uprising  (1900)  the  military  experience  of  Yuan 
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fjccamc  necessary  and  he  was  reinstated.  As- 
sisiinK  the  dilTcrtnt  viceroys  in  keeping  the 
trouble  confined  to  the  immediate  \icinity  of 
Tirn-tsin.  at  the  same  time  lending  valuable  aid 

to  the  allied  forces  then  in  China.  As  \'iccroy of  Ghihli,  Xovemhcr  1901,  he  was  welcomed 
liy  the  natives  and  foreigners  as  the  best  guaran- 

tee of  restoration  of  order,  and  in  this  office 
he  at  once  instituted  educational  and  administra- 

tive reforms.  His  statesmanship  was  of  a  high 
order ;  he  could  always  be  trusted,  and  so  with 
his  appointment  as  administrative  head  of  the 
foreign  olVicc  at  Peking  (September  1907)  and 
member  of  the  Grand  Council,  the  foreign 
diplomats  welcomed  Yuan  as  a  statesman  well 
liked  and  re.^pected.  At  this  period  China  was 
in  the  throes  of  continual  unrest,  and  lacking 
trained  military  leaders,  was  compelled  to  re- 

call Yuan  (October  1911);  he  was  appointed 
president  of  the  Council  of  Ministers  on 
November  1,  and  Prime  Minister  two  weeks 
later,  with  full  power  to  meet  conditions  as  he 
found  them.  His  rise  was  rapid.  The  subjects 
in  the  south  clamored  for  a  republican  form 
of  government. 

\\*hile  the  Manchu  Tartar  autocrac>'  which 
had  ruled  the  •Celestial  Empire**  since  16*3, 
strove  to  withstand  the  inevitable,  Yuan,  ambi- 

tious to  bccr)mc  the  supreme  ruler,  wavered  be- 
tween the  *01d  Huddha'  of  the  Tartars  and  the 

reform  movement ;  full^'  realizing  his  ability  to continue  the  actual  domination  of  China  whether 

it  were  termed  republic  or  monarchy,  he  con- 
sented to  be  proclaimed  provisional  President  of 

the  republic  of  China  (15  Feb.  1912).  He  was 
finally  elected  President  6  Oct.  1913.  and  im- 

mediately announced  that  Qiina  undertook  to 
observe  all  treaties  and  ob!ig:itions  incurred 
by  the  Manchu  regimen.  He  immediately  al»ol- 

i>h(d  the  Democratic  opposition  partv,  dcpri\'ed 
meml»ers  of  their  scats  and  suspended  Parlia- 
nunt.  and  :ippointefl  an  Administration  Council 
until  it  crtuld  be  reconstituted.  The  provisional 
constitution  was  completed  in  the  spring  of 
1914.  giving  Yuan  extensive  powers,  thus 
smoothing  the  way  for  his  complete  (Hrect  con- 

trol <»f  the  empire.  In  November  1915  most  of 
the  provinces  having  voted  for  a  return  to 
monarchy.  Yuan  refused  to  ascend  the  throne 
as  empernr ;  then  changed  his  views  and  fixed 
thf  coronation  for  9  Feb.  1916,  and  again 
abandoned  the  proposed  idea  of  a  monarchy. 
The  provinces  in  the  south  again  revolted,  de- 

claring that  Yuan  had  forfeited  his  right  by 
acceptance  of  the  throne  and  proclaimed  the 
vice-prt5i<lrnt,  General  Li  Yuan-hung,  as  Presi- 

dent of  the  new  republic,  but  he  was  not  gen- 
erally recognized.  Upon  the  death  of  Yuan  the 

appointment  of  General  Li  Yuan-hung  became 
certain,  and  be  stepped  into  office  7  June  1916. 

YUBA,  yoo'ba.  a  river  in  California  formed 
by  thr  junction  of  three  rivers.  North,  Middle 
and  South,  which  have  their  sources  in  the 
Sierra  Nevada.  The  Yulia  enters  the  Feather 
River  just  below  Yuba  City.  In  its  upper 
cfiurse  it  ha>  many  picturesque  gorges  and  sev- 

eral cascades. 

YUBA  CITY.  Cal..  town,  county-scat  of 
SutttT  t'ouniy.  on  the  Feather  River,  near  the 
month  of  the  Yuba  Kivi-r.  and  on  the  Southern 
i\n"i!ic  kailroacl.  alK)Ut  40  miles  north  of  Sac- 
Kiineiito.  It  is  in  a  fertile  agicultural  region, 
in  which  fruits  are  among  the  important  pro- 

ductions. The  industries  are  chiefly  conneacd 
with  farm  products.  The  town  has  one  bank. 

Farmers'  Co-operative  Union  of  Sutter  County. 
with  a  capital  of  $50,000.    Pop.  120O. 

YUCATAN,  yoo'ka-ian.  Mexico,  the  noft 
southeasterly  and  in  respea  to  its  ancient  hiv- 

12'  east  longitude,  meridian  of  Mexico.  Bounded 
on  the  north  by  the  Gulf  of  Mexico;  on  the 
east  Ia'  Quintana  Koo;  on  the  south  by  Quib- 
tana  Koo  and  Campeche.  and  on  the  west  br 
the  state  of  Campeche.  Area.  15.9J9  square 
miles.  Principal  cities  and  towns :  Merida  (the 
capital)  (q.v.).  Progreso,  Pcto.  Ticul,  Umal 
and  Izamal.  Principal  products:  aguardiente, 
henequen,  corn,  honey,  woods  not  reported; 
fruits,  the  principal  ones  being  oranges,  a^na- 
cates,  watermelons,  bananas,  times  and  lemons 
Henequen  or  sisal  hemp  has  become  the  prin- 

cipal crop.  It  finds  a  ready  market  in  the 
United  States.  In  1900  a  portion  of  the  state 
was  formed  into  the  territory  of  Qtnntana 
Roo.    Pop.  347,781. 

YUCATAN,  a  peninsula  in  the  southeast 
extremity'  of  Mexico,  projecting  north  by  cast 
to  within  120  miles  of  the  western  end  of 
Culta.  The  peninsula  comprises  the  Mexican 
states  of  Campeche  and  Yucatan  and  the  ter- 
ritor>'  of  Quintana  Roo,  British  Honduras  and  a 
portion  of  the*  republic  of  Guatemala.  The  sur- 

face is  largely  a  table-land.  The  climate  is  hot. 
with  deficient  rainfall,  but  is  not  unhealibfoL 

except  for  periodical  visits  of  yellow  fe^-er. 
The  soil  is  calcareous  and  porous;  and  little  is 
seen  of  the  ancient  fertility  which  must  hate 
characterized  this  region  when  it  was  the  seat  of 
a  flourishing  civilization,  with  populous  cities  of 
great  size  and  splendor.  Only  a  small  portion  of 
the  country  is  under  tillage,  and  the  general 
appearance  is  that  of  a  wilderness.  Vastly  dif- 

ferent was  the  scene  at  the  time  of  the  Spai^ 
conquest  1527-47,  «as  revealed  by  the  innumer- 

able remains  of  towns,  cities,  temples,  palates 
and  other  public  buildings  dotted  over  the  pla* 
teau,  especially  round  the  now  desolate  north 
and  northeast  shore  of  the  peninsnb.*  The 
vast  ntins  are  the  mysterious  monumental  re- 

mains of  the  Maya  nation,  whom  the  SfiSBttrdi 
found  here,  and  whose  descendants  constitute 

five-sixths  of  the  present  population.  There  ii 
no  evidence  for  the  great  antiquity  formerij  aft- 
signed  to  the  ruined  structures  in  Yucatan;  yrt 
they  arc  considered  to  antedate  the  sontfawm 
Toltec  migration  —  some  of  the  dtics  haiJM 
been  forgotten  ruins  at  the  time  of  the  Spaaul 
conquest.    Pop.  about  400,000. 

YUCATAN,  Antiquities  oL     See  ICata; 
Mayap.\x. 

YUCCA,  the  name  of  a  genus  of  ihrahi 
with  clustered  cnsiform  leaves,  belonging  to  te 
Liliacccr,  but  also  employed  as  a  conunon  vmut 
to  designate  the  plants  belonging  to  the  cntiic 
botanical  family  of  >iiccas.  This  includes  ml 

only  the  genus  Yucca  but  sc\*eral  other  gcncn» 
as  SamueUa.  Clistoyucca,  Hesferaiee,  etc  He 
specie<  are  chiefly  found  in  the  United  States 
an<l  Mexico,  though  some  of  them  are  Sar 
tributed  to  many  portions  of  the  world.  The 
}>est  known  species  in  the  United  Stales  b 

Yucca  filamentosa,  or  Adam's  necdli;  wUcfc  k 
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:  in  cultivations  as  far  north  as  New  Eng- 
its  clusters  of  large  white,  bell-shaped 
s  making  it  a  favorite  in  gardens.  Until 
:ly  none  of  the  species  has  been  regarded 
luable  commercially,  although  the  coarse 
of  y.  fiiamentosn,  called  bear-grass,  has 
been  used  in  a  small  way  as  tie  material 
:  south.  In  Mexico,  however,  there  are 
il  species  with  larger  leaves  that  have  of 
ears  been  exploited  for  their  fibre,  which  is 
ling  known  as  a  rather  coarse  substitute 
le  better  cordage  fibres.  Yucca  ausiralis, 
rralcB  funifera  and  Samuella  camerosana 
ally  are  used  in  northern,  eastern  and  cen- 
lexico  for  fibre,  which  is  derived  from  the 
a  or  central  spike  of  unopened  leaves,  the 
la  J  first  being  steamed,  and  the  individual 
scraped  with  a  dull-edged  iron  tool,  upon 

:k  of  wood,  and  the  fibre  extracted.  This 
^  fibre  is  known  as  palma  istle,  pita  s^l- 
s,  zamandoque,  etc  Yucca  fibre  is  stiff, 
and  brittle,  and  as  prepared  is  not  always 
>od  color,  and  therefore  can  never  take 
with  the  better  fibre  known  as  hard  cord- 
bres.  (See  Firre).  Yucca  baccata  yields 
ly  good  fibre,  and  the  parenchyma  or  pith, 
he  root  possess  detergent  qualities,  trom 
the  name  soap-plant  has  been  derived. 

iun-cured,  whitish  yellow  inner  leaves  of 
I  glauca  are  used  by  the  Arizona  Indians 
rnamental  basketry,  either  entire  or  sub- 
d  and  several  other  species  are  also  em- 
1  in  the  domestic  economy  of  North 
ican  Indian  tribes  for  rude  cordage,  bas* 
»andals,  mats,  etc. 
very  remarkable  feature  in  the  yucca  is  its 
zation  by  the  aid  of  any  of  several  spc- )f   small  whitish  moths  of   the  tineinmc 
Pronuba.  The  yucca  flowers  are  so 

i  as  to  be  impossible  of  fertilization,  and 
ler  insects  attach  themselves  to  this  plant. 
Tjcca  moth  gathers  a  quantity  of  pollen  in 
ws,  then  lays  an  tgg  in  the  pistil,  and 
the  hole  in  which  it  is  laid  with  pollen, 

iertilizing  the  ovary.  The  caterpillar  de- 
i  in  the  fruit-pod,  but  does  not  seriously 
the  plant.  This  extraordinary  case  of 

osis  was  disclosed  by  C.  V.  Riley  in  1872, 
lay  be  found  fully  related  by  him  in  the 
th  Annual  Report*  of  the  State  cnto- ist  of  Missouri. 

JCHEJE.  a  linguistic  stock  of  North 
can  Indians  who  once  lived  along  the 
of  the  Savannah  River.    See  Uciiean. 

JEN,  or  YUAN,  a  Mongolian  dynasty 
ruled  in  China  in  1280-1367.  The 

cr  of  the  dynasty  was  Kublai  Khan 
,  who  by  1280  had  conquered  China  and 
shed  complete  jurisdiction.  But  while  he 
rise  in  government,  a  patron  of  literature 
rt,  and  executed  public  works  of  great 
tance,  the  Chinese  were  less  sensible  of 
:nefits  he  conferred  than  of  the  fact  that 
is  a  barbarian  and  placed  barbarians  in 
to  the  exclusion  of  Chinese.  He  was 
ded  by  his  grandson,  Timur,  who  reigned 
4-1307  as  Yiien-chenip.  A  Mongol  pnncc, 
ung,  was  the  third  ot  the  dynasty;  and  in 
0,  the  Chinese  became  somewhat  less  re- 
1  of  the  alien  d>iias'ty  through  the  efforts 
i-tsung,  Who  paid  honors  to  Confucius,  re- 
i  the  Chinese  in  many  offices,  and  in 
IS  ways  succeeded  in  gaining  the  favor  of 
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his  subjects.  From  his  time  the  power  of  the 
dynasty  declined  rapidly  in  authority,  and  during 
the  reign  of  the  ninth  ruler,  Shun  Ti,  in  whom 
were  said  to  be  all  the  faults  and  none  of  the 
virtues  of  his  predecessors,  revolts  broke  out 
all  over  China;  the  Chinese  found  a  leader  in 
Chu  Yiien-chang,  who  forced  Shun  Ti  to  flee. 
He  found  refuge  at  Ying-chang  Fu,  and  died 
there,  the  last  of  the  dynasty. 

VUG  A,  yoo'ga,  or  YOOGA,  Sanskrit, Yoke,  a  period  of  time,  one  of  the  periods  into 
which  the  past  history  of  the  globe  is  divided 
in  the  chronology  of  the  Hindus.  There  are 
four  yugas :  The  Satya  Yuga,  containing  1,728,- 
000  years;  the  Treta  Yuga,  1,296,000  years;  the 
Dwapara  Yuga,  864^000  years;  and  the  Kali 
Yuga,  now  in  progress,  which  began  about 
3094  ac,  auid  which  will  extend  to  432,000  years. 
Horace  Hayman  Wilson  points  out  that  these 
ntunbers  originate  in  the  descending  arithmeti- 

cal progressions  of  4,  3,  2,  1,  according  to  the 
notions  of  diminisftiing  virtue  in  several  ages 
appUed  to  a  cycle  of  12,000  divine  years,  each 
equal  to  360  vears  of  mortals;  and  12,000  X  360 
*^  4,320,000,  tiie  periods  of  the  four  yugas  added 
together.    See  India. 

YUIT,  the  Eskimos  of  extreme  northeast- 
ern Asia,  from  East  Cape  to  a  little  beyond 

Plover  Bay.  They  migrated  from  America 
probably  in  recent  times,  and  in  appearance,  cus- 

toms and  manners  differ  in  no  ̂ reat  degree 
from  their  Alaskan  kinsmen.  Their  population 
is  unknown. 

YUKIAN  (adjectival  form  of  the  Win- 
tun  yuki^  'stranger,*  also  «bad,»  •thieving*),  a 
linguistic  stock  of  North  American  Indians,  con- 

sisting chiefly  of  the  Ashochimi,  Qiiunaya, 
Napa,  Tatu  and  Yuld  tribes,  which  formerly 
occupied  Round  Valley  and  tne  area  extending 
therefrom  to  the  California  coast  The  Round 
Valley  reservation  was  subsequently  established 
to  receive  these  and  other  tribes,  and  most  of 
their  representatives  now  reside  thereon.  The 
entire  group  numbers  only  a  few  hundred  at 
most  The  original  home  of  the  Ashochimi  was 
near  the  present  Healdsburg;  the  Chutmyz  oc- 

cupied middle  Eel  River;  the  Napa,  upper 
Napa  Valley;  the  Tatu,  Potter  Valley,  and  the 
Yuld,  Round  Valley. 

YUKON,  yooTcon,  North  America,  a  large 
river,  mainly  in  the  United  States  Territory  of 
Alaska,  which  rises  as  the  Lewes  in  British 

Coltunbia,  about  lat  59^.  and  after  a  tortuous 
northwest  by  south,  ana  northwest  course  of 
2,300  miles,  flows  into  Bering  Sea,  on  the 
southern  shore  of  Norton  Sound,  through  a 
many-channeled  delta  from  80  to  90  miles  wide. 
The  northernmost  channel  of  the  delta,  the 
Aphoon  Mouth,  is  the  only  one  navigable.  It 
has  a  drainage  area  of  330,000  square  miles. 
The  main  stream  of  the  Yukon  is  formed  at 

Fort  Selkirk  in  63**,  by  the  junction  of  the 
Lewes  and  the  Pelly,  the  former  being  con- 

stituted hy  the  junction  of  the  Big  Salmon  and 
Teslin  flowing  from  Teslin  Lake  and  draining 
a  group  of  small  lakes  in  the  region  around 
Mounts  Landsdowne  and  Lome.  From  Fort 
Selkirk,  the  Yukon  flows  northwest  with  many 
windings,  passing  throu^  the  Klondike  gold- 
field,  receiving  from  the  right  the  Stewart  River, 
and  at  Dawson  the  Klondike,  and  from  the  left 
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the  White  River,  Sixty-Mile  Creek  and  Forty- 
Mile  Creek.  It  enters  Alaska  in  about  65°  N., and  continues  its  northwestern  course  until  the 
Arctic  Circle  is  reached,  when  at  the  abandoned 
Fort  Yukon  it  is  joined  on  the  right  by  the 
Porcupine  River,  t)ends  suddenly,  almost  at  rifdst 
angles,  and  thenceforward  has  a  general  south- 

western trend  to  its  mouth. 
The  chief  Alaskan  tributaries  of  the  Yukon 

are  the  Kozukuk  on  the  ri^ht  bank,  and  the 
Birch  and  Tanana  on  the  left  bank.  Its  whole 
course  of  1,260  miles  through  Alaska  is  navi- 

gable by  stem-wheel  steamers,  and  beyond  to 
Dawson  in  Canada ;  since  the  discovery  of  gold 
throughout  the  region  in  1897  a  regular  summer 
service  is  maintained;  the  first  impracticable 
obstruction  to  navigation  is  at  the  Grand 
Canon,  1^866  miles  from  the  mouth.  In  its 
lower  course  the  Yukon  is  a  broad,  muddy 
stream  ilowing  mostly  through  a  marshy  plain 
and  for  nearly  nine  months  of  the  year,  from 
October  to  June,  frozen  over;  its  upper  course 
is  through  the  grand  scenery  of  narrow  moun* 
tain  valleys  and  rocky  gorges.  The  Yukon  is 
the  largest  American  river  flowing  into  the 
Pacific;  it  is  the  l7th  river  of  the  world 
as  to  length,  the  seventh  of  the  Western  hemi- 

sphere, the  fifth  of  the  North  American  con- 
tinent and  the  third  in  the  United  States.  This 

last  assertion  is  based  on  its  whole  length  of 
2,500  miles,  however,  but  taking  only  that  por- 

tion which  is  in  the  United  States,  or  Alaska, 
1,260;  it  is  the  fifth  river  of  our  country,  the 
Mississippi,  Missouri,  Arkansas  and  Ohio  rivers 
being  longer.  There  are  but  four  rivers  in  the 
world  with  a  greater  capacity,  the  Amazon,  the 
Mississippi,  the  Missouri  and  tlie  Saint  Law- 
rence. 

YUKON.  The  Yukon  territory  is  the  most 
northwesterly  of  the  political  divisions  of  the 
Dominion  of  Canada.  It  embraces  a  large, 
roughly  triangular  area  of  country,  measuring 
about  207,000  square  miles,  bounded  on  the  south 
by  British  Columbia,  on  the  west  by  Alaska,  on 
the  north  by  the  Arctic  Ocean  and  on  the  north- 

east by  the  scries  of  mountain  ranges  separating 
the  Yukon  and  Mackenzie  basins.  The  popula- 

tion in  1911  was  about  8,512,  of  which  over 
3,000  were  Indians. 

Topography. —  The  territory  includes  a 
mountainous  belt  on  the  northeast  consisting  of 
the  Sehvyn,  Ogilvie  and  Peel  River  ranges  of 
mountains,  all  of  which  are  usually  classed  in 
the  Rocky  Mountain  System,  and  the  great  Saint 
Elias  ranjre  on  the  southwest.  A  number  of 
peaks  in  the  latter  ran^e,  such  as  Mount  Saint 
Elias  and  Mouiit  Logan,  exceed  18,000  feet  in 
height.  The  central  part  of  the  territorj-  is  a 
broken  upland  known  as  the  Yukon  plateau,  a 
great  tract  of  rolling  country  deeply  trenched  in 
all  directions  by  the  wide  valleys  of  the  present 
and  preglacial  drainage  system.  Toward  the 
Arctic  Ocean  the  plateau  is  replaced  by  a  plain 
sloping  easily  down  to  sea-level. 

The  greater  part  of  the  Yukon  territory  is 
drained  by  the  Yukon  River,  with  a  total  length 
of  2.500  miles,  the  fifth  largest  river  on  the 
North  American  continent  and  one  of  the  great 
rivers  of  the  world.  The  Yukon  is  formed  by 
the  junction  of  the  Lewes  and  Pelly.  the  former 
drawing  nmst  of  its  waters  from  the  Coast 
Ranvre  and  the  latter  from  the  mountains  of  the 
Rocky  Mountain  System.  Other  large  tribu- 

taries of  the  upper  Yukon  are  White  River,  a 

swift,  turbid  stream  heading  in  the  gladers  of 
the  Saint  Elias  Range,  and  the  Stewart  ud 
Porcupine  rivers,  both  of  which  enter  it  inm 
the  east.  River  steamers  navigate  the  \vkxm 
River  throughout  its  trhole  length  and  also 
ascend  the  Lewes  up  to  Whitehorse  rapidsn  j 
total  distance  from  tide-water  of  about  2,Ub 
miles.  The  Pelly,  Stewart  and  other  tril«- 
taries  are  also  navigable  for  some  hundreds  of 
miles  above  their  junctions  with  the  mam 
stream. 

Fanna  and  Flora. —  The  valley  flats  and  the 
lower  slopes  of  the  hills  and  ridges  througfaoot 
the  territory  are  more  or  less  thickly  forested 
while  the  uplands  are  hare.  In  the  sooihera 
part  of  the  territory  the  forest  ceases  at  an  de> 
vation  of  4,000  feet  above  the  sea.  Going  north- 

ward the  tree  line  descends  gradually,  and  at  the 
Arctic  circle  has  an  elevation  of  less  than  2j000 
feet  above  the  sea.  The  principal  forest  trees 
are  the  white  and  black  spruces  {Picea  alha  and 
P.  nigra),  the  aspen  (Popuius  tremmloides),ibt 
balsam  poplar  (PoPuius  babamifera),  the  bal* 
sam  fir  {Abies  subaipiHa),  the  black  pine  iPmui 
Murrayana)^  and  the  birch  (Betula  papyri f era). 

The  larger  animals  of  the  district  include  the 
black  and  brown  bear,  the  woodland  and  barren 
land  cariboti,  the  moose,  at  least  two  species  of 
mountain  sheep,  the  mountain  goat  the  timber 
wolf,  the  red  fox  and  the  wolverine,  lynx  and 
martin. 

Climate. —  The  climate  is  severe.  The  win- 
ter season  lasts  from  about  the  first  November 

until  April.  The  rivers  are  usually  frozen  bf 
the  first  of  Xoveml)er  and  remain  frozen  imlii 
May,  while  the  lakes  are  seldom  free  from  ke 
before  the  first  of  Tune.  During  the  winter 
season  thaws  are  infrequent  and  the  tenpef^ 

ture  usually  ranges  from  zero  to  40*  F.  bdov. 
Occasional  dips  to  60**  F.  lielow  and  one  M 
68.50''  F.  below  have  been  recorded  The  km 
temperatures  are  usually  accom pained  by  a  dry 
atmosphere  and  do  not  occasion  much  hardship 
The  summer  season,  lasting  from  the  middle  of 
May  to  the  middle  of  September,  is  excecdingtr 
pleasant,  as  the  long  clear  days  are  never  o^ 
pressively  hot  and  the  nights  are  always  cool 
The  rainfall  is  light,  the  annual  preapitatios 
amouttting  to  aliout  15  inches. 

History. —  The  history  of  the  Yukon  terri- 
tory dates  i)ack  only  to  tne  year  1B40L  In  ihM 

year  Rol)ert  Campbell,  a  fur  trader  in  the 
employ  of  the  Hudson  Bay  Company,  crossed 
from  the  Liard,  a  tributary  of  the  Madceazic 
and  discovered  and  named  the  Pelly,  one  of  the 
main  branches  of  the  Yukon.  In  1843  the  sane 
explorer  descended  the  Pelly  to  its  junction  with 
the  Lewes  and  was  thus  the  first  trader  to  rcadi 

the  upper  'Yukon.  In  1846  J.  Bell,  also  m the  employ  of  the  Hudson  Bay  Company,  4^ 
scendcd  the  Porcupine  to  the  Yukon,  and  m  the 
following  year  Fort  Yukon  was  built  at  the  ooa- 
fluence  of  the  two  streams.  In  1849  Fort  jiftiil 

was  established  at  the  junction  of  the  Lewes  ani 
the  Prlly.  It  was  raicled  and  burnt  by  the  Coail 
Indians  in  1852  and  was  ne\'er  refaoUL  Fort 
Yukon  was  occupied  until  I8fi0,  when  iis  ate  vas 
proved  to  l»e  in  Alaskan  territory  and  it  wsi 
abandoned,  and  a  new  fort  was  bcnh  at  the 
upper  ramparts  of  the  Porcnpine.  In .  UA 
(^impbcll  descended  the  Yukon  fron  Fon  Sel- 

kirk to  Fort  Yukon  and  proved  its  idcnbtv  vitk 
the  Kwikhpak.  the  name  hy  whidi  the 
portion  of  the  river  waa  kMnm  lo  tibe 
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fur  traders  were  followed,  after  an 
of  some  3rears,  by  the  prospector.  The 
d  seeker  entered  the  country  by  the 
pass,  through  the  Coast  Range,  in 

n   1881,  bar-mining  be^^an  on  the  Big 
River,    and    discoveries    of    produc- 

t  on  the  Lewes,  Pelly  and  Stewart  soon 
The  first  discovery  of  coarse  gold 

ic  in  1886  on  Forty-mile  River  and  was 
by  important  finds  on  stresuus  flow* 

\    Sixty-mile    River.      The   Sixty-mile 
were  actively  worked  until  the  anr 

lent,  in  1896,  of  the  discovery  of  aston* rich  creeks  in  the  Klondike  ^strict 
>st  of  the  miners  awayl  In  1897-98  a 
>f  30,000  adventurers,  including  people 
ides  and  callings,  poured  into  the  comh 
leading  for  the  Klondike, 
discovery  of  the  Klondike  gold  fields 
ly  changed  conditions  in  the  hitherto 
[zed  and  almost  unknown  Yukon  terri- 
he  town  of  Dawson  was  built  at  the 
ce  of  the  Yukon  and  Klondike  rivers, 
n  superseded  Forty-mile  as  the  chief 
aal  centre.  A  local  administration,  with 
f  justice  and  other  organizations  neces* 
government,  was  qmckly  established, 
land  for  better  transportation  was  met 
instruction  of  a  railway  from  tide-water 
ead  of  Lvnn  Canal  to  the  foot  of  ̂ e 
rse  rapids  on  the  Lewes  River  from 
loint  communication  with  Dawson  is 
ed  by  a  large  fleet  of  weU-equipped 
imers.  Telegraphic  commtmication  was 
ablished  witn  the  outside  world  and 
ere  constructed  up  the  valleys  of  most 
roducing  creeks. 
mment. —  The  territory  is  governed. 
It,  by  a  commissioner  appointed  by  the 
government  at  Ottawa,  assisted  by  an 
council  of  10  members. 

ries. —  Placer  Mining.—  The  dcvel- 
ux*  the  territory  has  depended  so  far mtirely  on  placer  mining.  The  rich 
!  creeks  have  been  worked  continuously 
7,  and  have  yielded  gold  to  the  value  of 
000  up  to  the  end  of  1917.  The  yearly 
)n  reached  its  maximum  in  1900,  when 
nted  to  $22,275,000.  Since  that  date 
)n  has  been  marked  by  a  generally  pro- 
decline;  the  yield  of  1917  was  ̂ fil2,- 
e  dwindling  production  marks  the  gr^^d* 
ustion  of  the  phenomenally  rich  c&ims 
various  creeks,  but  does  not  mean  a 
nding  decline  in  the  mining  industry  as 
mt  of  gravel  handled  has  if  anything 
1  in  recent  years.  The  decreased  rc- 
5  due  to  the  lower  grade  of  the  gravels 
In  the  early  days  of  the  camp  most 
\rork  was  done  with  pick  and  shovel. 
3nomic  methods,  such  as  dredsing  and 
:ing,  are  now  being  introduced. 
de  the  Klondike  district,  some  placer 
\  being  done  on  the  upper  waters  of  die 
on  the  south  branch  of  the  Big  Salmon 
be  headwaters  of  the  Alsek  and  White 
\  certain  proportion  of  the  tenilory  ii 
•ospected. 
Mining.-—  Ore  mining  follows  placer 
\  most  mining  camps,  and  such  promises 
e  case  in  the  Yukon.  Quartz  veins 
free  gold  have  been  found  at  several 
the  Klondike  district.  An  important 

dt  occurs  west  of  Whitehorse.    Some 

development  woik  has  been  done  on  a  few 
of  the  claims  and  some  rich  ore,  prindpally 
bomite,  has  been  shipped  to  outside  smelters. 
Native  copper,  sometimes  in  large  masses,  occurs 
loose  in  many  of  die  creeks  at  tiie  head  of 
White  Rhrer,  hot  has  not  been  traced  to  its 
source  Numerous  discoveries  of  quartz  veins 
carnring  his^  grade  silver  minerals  have  re- 

cently been  made  in  the  vicinity  of  Windy  Annu 
Tagish  Lake.  Work  is  beinjg  actively  prosecut^ 
on  some  of  these  veins  with  very  satisfactory 
results.  Besides  those  mentioned,  discoveries  of 
ores  of  various  kinds  have  been  reported  from 
nearly  evenr  section  of  the  territory. 

Coal  Minhig.— Seams  of  lipite  coal  of 
good  quality  occur  at  several  pomts  along  the 
Yukon  River,  and  a  sufficient  quantity  is  mined 
to  supply  the  small  local  demand.  Anthracite 
coal  also  occurs  in  the  region  southwest  of 
Whitehorse  but  has  not  so  far  been  worked. 

Affrioulture. —  Experiments  inade  dnrioJ;  the 
past  few  years  have  shown  that  nearly  an  the 
common  vegetables  can  be  grown  successf  tdly  hi 
the  Yukon  vallev,  and  there  is  everv  reason  to 
believe  that  in  the  near  future  produce  of  this 
kind  will  be  raised  la  sufficient  quanti^  to  supply 
the  local  maricet 

R.  G.  McCONKBLL, 

Gioloffical  Survey  of  Canada, 
YUKON  GOLD  FIELDS.  See  Alaska; 

Caps  No«;  Klondikb. 
TULAN,  a  Chinese  tree.      See  Magnoua. 
YUUL  vool,  Sot  Henry,  British  geoff* 

rapher  and  Orientalist:  b.  Inveresl^  Midlothian. 
Scotland,,  1  May  1820;  d.  London,  30  Dec.  1889. 
He  was  educated  at  Addiscombe  and  in  IfiMO 
was  appdnted  to  the  Bengal  Engineers,  serving 
in  bou  Sikh  Wars.  He  retired  from  the  amnr 
with  rank  of  colonel  in  1862  and  in  1864  took 
up  his  residence  at  Palermo,  Sicily,  in  order 
to  continue  and  extend  the  resear£h«^  which  led 
to  the  publication  of  his  great  worl^  ̂ The  Book 
of  Ser  Maxico  Polo»  the  Venetian>  (1871-^5)» 
which  rained  him  me  founder's  medal  of  the 
Royal  Geological  Sodetv.  In  1875  he  returned 
to  England  and  from  that  year  tin  1889  was  a 
member  of  the  Indian  CounciL  His  other  works 
include  a  treatise  in  <Fortification,>  which  was 
used  as  a  textbook;  ̂ Narrative  of  a  Mission 
to  the  Court  of  Ava  in  185S>  (1858);  <Cathay 
and  the  Way  Thither>  (1866) ;  ̂Notes  m  Hwen 
Thsang'a  Account  of  the  Principalities  of  Tok- 
haristan>  X1872);  ̂ Hobson-Jobson:  a  Glossary 
of  Anglo-uidian  Colloquial  Words  and  Phrases, 
and  of  Kindred  Term^  etc'  (1886).  with  A.  C 
BumeU :  <The  Dtary  of  WilHam  Hedges'  (1887- 
89),  edited  for  the  Haklusrt  Society,  of  which 
he  was  for.  many  years  president 

"^YULB,  the  old  En^rlish  name  for  (Jurist- mas,  still  used  provincially  and  in  poetry  or 
poetic  phrases:  See  Cbuvtmas,  aid  consult 

Pri^  Mury  P.,  <yttle-TKde  in  Ma^y  Lands' 
YULBB,  DavM  L«fy»  American  politidanr 

b.  West  litres,  1811 ;  d.  Kew  Yoilt,  10  Oct  1886. 
In  bovhoodlie  camewitli  his  fatfier,iriiosename 
was  Levy,  ta  Ricbmondp  Va.,  where  he  was 
educated  Sent  to  Florida  in  1824^  he  there 
studied  hnrv  became  a  planter,  and  boiK  elected 
to  C:ongfeB8v  served  from  1841  Co  1845,  chang- 

ing his  name  at  dns  time  from  David  Levy  to 
David  Yttliw.  He  was  United  States  senior 
from  FlosMa  1845^51/.  talnig  a  proiftmentipait 
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in  senatorial  debates,  and  again  1855-61,  when 
he  resigned  on  account  of  the  Gvil  War.  He 
was  then  made  a  member  of  the  Confederate 
G>ngress.  After  the  war  he  became  president 
of  tne  Atlantic  and  Gulf  Railroad,  ana  was  in- 

terested in  the  commercial  development  of  Fer- 
nandina  and  Cedar  Kejrs,  Fla. 

YUMA,  yoo'ma,  Ariz.,  city,  county-scat  of Yuma  County,  on  the  Colorado  River,  and  on 
the  Southern  Pacific  Railroad,  150  miles  south- 

west of  Phcenix.  It  is  in  a  mining  region  in 
which  there  arc  considerable  productive  farm 
lands  on  which  are  raised  grains  and  fruits.  Its 
climate  is  remarkable  for  its  dryness,  its  rain- 

fall of  3.13  inches  being  the  lowest  recorded  by 
the  United  States  Weather  Bureau  Station. 
There  are  several  churches,  a  high  school,  hos- 

pital and  excellent  county  and  Federal  buildings 
and  banking  facilities.    Pop.  2,914. 

YUMAN  STOCK,  an  important  family  or 
linguistic  stock  of  North  American  Indians,  the 
tribes  composing  it  bein^  scattered  from  the 
Colorado  Kiver  region  ot  Northern  Arizona  to 
the  southern  extremity  of  Lower  California  and 
even  into  the  Mexican  state  of  Sonora.  The 
most  important  tribes  of  the  stock  are  the 
Cochimi,  Cocopa,  Comcya,  Cuchan,  Dieguefio, 
Havesupai,  Maricopa,  Mohave,  Yavapai,  Pericti, 
Seri,  Tonto,  Waikuru  and  Walapai.  Of  these, 
the  Maricopa,  or  Coco- Maricopa,  formerly  in- 

habited the  region  around  the  confluence  of  the 
Gila  and  Colorado  rivers.  Their  descendants 
and  the  Pimas,  with  whom  they  subsequently 
confederated,  are  now  to  be  found  in  the  Gila 
River  Reservation  to  the  number  of  about  400. 
They  were  an  agricultural  neople  and  raised 
large  crops  by  irrigation.  Under  missionary 
influence  they  have  been  civilized  and  are  now 
noted  for  their  industry,  their  efforts  at  self- 
improvement, , and  their  manufactures  of  cotton 

cloth,  baskets' and  pottery. 
The  Scri  Indians  (Opata,  «Spry»)  speak  a 

distinct  language  and  live  on  Tibum  Island,  in 
the  Gulf  of  Cauifornia,  and  the  adjacent  main- 

land of  Sonora,  Mexico.  Their  houses  are 
flimsy  bowers  of  cactus  and  shrubbery,  some- 

times nidclv  shingled  with  turtle  shells  and 
sponges.  Tney  make  graceful  balsas  of  canes 
lash^  together  for  use  in  navigating  the  strait 
between  their  island  and  the  mainland.  They 
also  manufacture  a  very  light  pottery  and  some 
baskctiy.  The  modem  Seris  are  loosely  organ- 

ized into  a  number  of  maternal  groups  or  clans 
in  which  polygamy  prevails.  They  manifest  im- 

placable hatred  toward  aliens  whether  Caucasian 
or  Indian  and  regard  the  shedding^  of  alien 
blood  as  a  great  virtue.  The  population  of  the 
tribe  was  formerly  several  thousands  but  by 
constant  warfare  this  numt>er  has  been  greatly 
reduced. 

The  name  Tonto  (Spanish,  ̂ foolish*)  has 
been  inappropriately  applied  by  the  Spanish 
colonists  of  .Arizona  in  the  19th  century  to  a 
num)M.*r  of  Indian  tribes,  namely:  (I)  To  the 
Tulkepaia.  a  tribe  of  the  Yunr.an  stock  settled  in 
1875  on  San  Carlos  reservation  Arizona.  (2) 

T(»  the  I''oyotero  Apaches,  an  Athapa.scan  tribe. (3)  To  the  Final  Apaches  of  the  same  stock. 
(4)  To  a  mixture  of  Yavakai  (Yuman)  men 
and  Pinal  wonu-ii  wlio  havr  intermarried.  The 
name  ha*  l>eiii  especially  applied  to  the  last- 
mentioned  l>ody,  who  formerly  occupied  T(»!ito 
Basin    and    the    Pinal   Mountains  of    central 

Arizona,  whence  some  500  of  them  wete  re- 
moved to  the  Rio  Verde  reservation  and  bicr  to 

the  San  Carlos  reservation.  They  nvRber  abooi 
700,  and  speak  a  mixed  Yuman-AthapaKin 
language. 

The  Mohave  Indians  reside  in  Arizona  and 
California  in  the  region  of  the  Colorado  River. 
There  were  in  1896  upward  of  2,000  Mohavcs 
remaining,  600  of  whom  live  on  the  Colorado 
River  Reservation  in  Arizona.  They  are  an 
agricultural  people,  rank  high  physically  and 
are  expert  makers  of  pottery  and  baskets.  TiKy 
practised  tattooinfg^  and  cremated  their  dnd. 
The  Yuma  reside  m  the  vallev  of  the  lower  Col- 

orado River  iii  Arizona  and  California.  Pdpi 
about  655.  The  Cochimi  were  formerly  die  moot 
populona  of  the  tribes  of  Lower  California  b« 
only  a  few  are  now  extant.  They  live  matBljr 
about  Loreto  Mission.  The  Cocopa  former^ 
occupied  the  valley  of  the  Coknado  River  ap 
to  the  Gila  junction^  bat  the  reneainini^  memben 
now  live  mostly  m  Mexican  territory.  The 
Havesupai  occupy  the  gonte  of  Cataract  Creek. 
a  branch  of  the  Colorado  River,  in  northwestera 
Arizona.  The  Mohave  Yavapai  left  the  maiB 
tribe  in  the  Colorado  valley  and  murrating  lo 
the  Rio  Santa  Maria  district,  in  187j  were  re- 
moved  to  the  Camp  Verde  agency:  hot  sinoe 
1875  they  have  been  under  the  San  Carloi 
agency.  The  Walapai  originally  occupied  the 
territory  above  the  Mohaves  on  the  Colorado 
River.  The  total  number,  20,000,  who  origi* 
nally  inhabited  the  United  States,  hat  bcci 
greatly  depleted  and  at  present  there  are  not 
more  than  6»000  living  within  the  limiu  of  the 
United  States  on  reservations.  But  many  omb- 
hers  have  become  full-fledged  citizens  and  ao 
longer  figure  as  wards  of  the  United  Statci 
Of  these  no  record  is  kept. 

YUNG-LO,  Ounese  emperor,  third  of  dK 
Ming  dynasty:  b.  1360;  d.  1424.  He  was  ck 
eldest  son  of  Emperor  Hung-wu,  but  was  ab- 

sent at  the  time  of  the  emperor's  death  in  \M 
and  was  superseded  on  the  throne  by  a  nephew. 
Kien-Wen.  In  1403,  However,  Yung-k>  rocfaed 
Nanking  with  his  forces,  entered  the  dty  ani 
assumed  his  place  as  emperor,  compeUinp  ck 
flight  of  Kien-Wen.  He  conquered  Cochii 
China  and  Tongking,  and  made  successful  war 
against  Tartar^.  He  was  a  famous  patroo  d 
literature,  particularly  as  sponsor  of  the  *  Ymr 
lo  Ta  Tien>— <The  Sundard  of  Yui«-k>.*  i 
collection  of  all  the  literary  work  known  to  the 
Chinese  down  to  that  period.  It  was  cob- 
pleted  under  the  supervision  of  three  scholais 
who  were  assisted  oy  2,166  literary  worfcerk 
and  when  finished  there  were  22JB77  books  wiik 
a  table  of  contents  filling  60  books.  The  vofk 
was  never  printed,  but  three  compleu  oopia 
were  made.  Of  these  all  have  pcnshcd  ezcqt 
about  11,000  books  of  one  set 

YUNG  WING,  yoooi^wW,  Qiii  .■   
matist  and  scholar:  b.  Nan  Plii^  pffowince  of 
Kwang  Tung,  17  Nov.  1828;  d.  21  April  19U 
After  graduation  from  Yale  in  1854.  it  was  m 
the  silk  and  tea  trade  until  1864,  and  then  en- 

tered the  governmental  ser>'ice  of  Quna.  Tk 
China  Steam  Navi^tion  Company  was  cibb- lishcd  on  his  initiative,  as  was  also  the  QiaeK 
Kdncational  Mission,  for  the  education  of  Cb- 
ncse  in  America.  Yung  Winp  was  made  ckict 
commissioner  of  this  enterprise,  for  which  tf 
appropriation  of  $1,500,000  WU  ondl  ly  ̂  
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Chinese  government.  He  was  granted  the  rank 
of  mandarin  of  the  second  grade,  and  appointed 
intendant  of  Kiang-Su  province;  and  was  for 
four  years  associate  resident  minister  to  the 
United  States,  where  he  took  up  his  residence 
in  1902.  Author  of  ̂ My  Life  in  China  and 
America  >   (1909). 

YUNNAN,  yun-nan',  China,  the  most southwesterly  and  second  largest  province  of 
the  empire,  bordering  on  Tonkin  and  Burma; 
area,  about  146,680  square  miles.  It  is  very 
mountainous  in  the  north  and  west,  and  has  a 
general  slope  toward  the  southeast.  The  cen- 

tral part  is  a  plateau  about  6,500  feet  above  sea- 
level,  dotted  with  lakes  and  diversified  by  hills 
of  red  sandstone;  but  in  die  south  the  elevation 
of  the  land  is  much  less.  The  province  is  trav- 

ersed by  several  large  rivers,  principally  the 
upper  courses  of  the  Yangtse-kiang  (called 
Kin-cha-kiang),  the  Si-kiang,  the  Song-ka  or 
Red  River,  the  Mekong  and  the  Salwin,  but 
only  the  Son^-ka  can  be  re^rded  as  of  use  for 
navigation  within  the  provmce.  The  principal 
crops  are  rice,  maize  and  wheat,  but  tea,  indigo, 
sugar-cane,  cotton,  earth-nuts,  and  many  vege- 

tables also  are  cultivated.  Opium  was  an  im- 
portant crop  until  1907,  when  its  cultivation  was 

forbidden.  Cattle,  sheep,  hogs  and  other  ani- 
mals are  reared  in  considerable  numbers,  and 

silkworm-rearing  is  also  extensively  carried  on. 
The  chief  wealth  of  the  province,  however,  lies 
in  its  immense  mineral  resources,  which  include 
iron,  coal,  copper,  gold,  silver,  lead,  tin.  zinc, 
cinna'bar  and  precious  stones.  The  manufactur- 

ing industries  include  the  making  of  silk  goods 
and  other  textiles,  leather  goods,  etc.  The  cli- 

mate varies  from  the  rigor  of  the  northern  dis- 
tricts, where  the  mountains  are  snow-capped 

for  the  greater  part  of  the  year,  to  the  compar- 
atively tropical  condition  of  the  southeast.  A 

large  part  of  the  population  consists  of  Miao-tse 
and  other  non-Chinese  elements,  and  Moham- 

medanism has  many  adherents.  Yunnan,  the 
capital,  in  the  southeast,  is  a  busy  and  prosper- 

ous town,  with  large  copper  factories,  and 
manufactures  of  silks  and  carpets.  (Pop. 
150,000).  Other  towns  are  Chaotung,  Tali-fu, 
Momein,  Linganfu,  Puerh,  Tunpj-chwan, 
Mcngtsc  and  Ssumao,  the  last  two  bemg  open 
to  foreign  trade  since  1889  and  1897  respec- 

tively. The  British  have  endeavored  to  estab- 
lish a  direct  trade  route .  between  Yunnan  and 

Burma,  but  from  the  physical  features  of  the 
region  this  is  not  easy.  The  history  of  Yunnan 
can  be  traced  hack  to  the  3d  century  b.c. 
Owing  to  its  distance  from  the  seat  of  the  cen- 

tral authority  and  its  mountainous  character  this 
province  long  remained  practically  independent. 
It  was  conquered  by  Kublai  Khan  but  was  not 
incorporated  in  the  empire  until  the  17th  cen- 

tury. The  most  noteworthy  event  of  its  recent 
history  is  the  great  Panthay  revolt  of  1855,  which 
was  not  suppressed  by  the  Chinese  authorities 
till  1873;  and  from  the  effects  of  which,  owing 
to  the  merciless  measures  taken,  the  province 
has  not  yet  wholly  recovered.  The  first  Prot- 

estant Christian  mission  work  was  begun  in 
1877.     Pop.   (estimated)   12,324,574. 

YUPANQUI  PACHACUTI,  yoo-panTce 
pa-rha-koo'te,  or  PACHECUTEC  YUPAN- 

QUI, Peruvian  inca :  b.  about  1380;  d.  about 
1440.     He  was  the  ninth  ruler  of  the  Inca  line 

of  sovereigns,  and  one  of  the  greatest.  He  was 
the  second  son  of  the  Inca  Viracocha  and  after 
deposing  or  superseding  his  imbecile  elder 
brother,  Urco,  he  defeated  the  Chancas  in  a 
great  battle,  annexed  their  territory  to  his  own 
and  continued  his  successful  career  till  the  Inca 
kingdom  included  nearly  all  of  what  is  now  the 
republic  of  Peru.  In  order  to  relieve  the  con- 

gested condition  of  Peru  he  developed  a  system 
of  colonies  called  mitimaes.  Yupanqui  figures 
largely  in  Quechuca  tradition  and  various  na- 

tional institutions  have  been  traced  to  him. 
He  was  grandfather  to  Stahual^a,  ruler  of  Peru 
at  the  time  of  its  conquest  by  Pizarro. 

YUROK.    See  Weitsfekan  Indians. 

YURUARY,  yoo-roo-a're.  a  river  of Venezuela,  rising  to  the  east  of  die  Caroni  and 
flowing  eastward  to  join  the  Cuyuni  in  about 

long.  61 5-^°  W.,  near  the  frontier  of  British 
Guiana.  It  gives  its  name  to  the  Yuruary  ter. 
ritory  claimed  by  both  Venezuela  and  Great 
Britain  until  1899,  when  the  award  of  an  arbi- 

tration court  gave  most  of  it  to  Venezuela. 
There  are  several  gold-fields  here,  including  £1 
Callao,  etc. 

YURUCARES,  yoo-roo-ka-ras'.  or  YU- RUCARB,  Indians  of  Bolivia  occupying  the 
forest  plains  on  the  eastern  slope  of  tne  Andes 
between  the  rivers  Mamore  and  Beni.  They  in- 

clude several  tribes^  are  tall  and  shapely,  and 
are  almost  white.  They  plant  maize  and  manioc 
but  are  hunters  and  warriors  for  the  most  part 
They  are  said  to  give  complete  liberty  to  their 
children,  never  punishing  them  but  sometimes 
hilling  then:  in  order  to  oe  rid  of  them.  They 
dress  in  a  bark  cloth  which  they  print  with  fig- 

ures by  means  of  engraved  blocks;  engage  m 
duelling  with  bows  and  arrows;  and  make  an 
intoxicating  liquor  from  maize  which  is  im- 
bihed  freely  in  their  festivities.  Their  mythol- 

ogy is  intricate  and  confused.  Prior  to  the  ex- 
pulsion of  the  Jesuits,  in  1767,  numbers  of  them 

were  attached  to  the  Chiquito  missions.  They 
number  about  2,000. 

YUSUF,  >roos'uf,  or  YUSSUF,  Abu  Amm. Arabic  historian:  b.  Cordova,  about  976;  d. 
Xativa,  1070.  He  was  profoundly  versed  in  the 
traditions  of  the  Oriental  Mussulman  countries 

and  wrote  ̂ Behedjet-Almodjalisyn,*  a  collection 
of  tales  relating  to  Mohammed,  etc.;  *Tamhyd,^ 
a  commentary  on  one  of  the  chief  Mussulman 
works  of  religious  and  civil  law;  *  History  of 
the  Opinions  and  Doctrines  of  the  Principal 
Mussulman  Sects* ;  < History  of  the  Wars 
Against  the  Christians,*  etc. 

YUSUF.    or    YUSSUF-BEN-TAXFYN, 
Moorish  prince:  b.  Velad,  Sahara;  d.  1106.  He 
was  the  second  prince  of  the  Almoravide  line 
and  in  IQS6  aided  the  Emir  of  Seville,  Al- 
Mo'tamid,  to  gain  the  victory  over  Alfonso  VI 
at  Zalaca  near  Badajoz.  In  1090  he  again  in- 

vaded Spain,  at  the  call  of  the  emir  of  Seville, 
and  taking  advantage  of  Mohammedan  dissen- 

sions, gradually  acquired  the  sovereignty  of  the 
kingdoms  of  Malaga,  Grenada,  Murcia,  Cor- 

dova, Seville^  Almeria,  Badajoz  and  Valencia, 
which  he  united  to  the  kingdom  of  Morocco. 
Notwithstanding  his  power,  Yusuf  never  as- 

sumed a  higher  title  than  that  of  emir,  and  in 
1 103  his  son  Ali  was  acknowledged  heir  of  both 
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his  Spanish  and  Moorish  possessions.  Consult 
Freeman,  < History  and  Conquests  of  the  Sara- 

cens' (1856);  Yongc,  <Story  of  the  Christians 
and  Moors  in  Spain*  (1878) ;  Coppee.  < History 
of  the  Conquest  of  Spain  by  the  Arab-Moors' 
(1881). 

YUTBRBOG,  yu-ter  bdg,  a  town  and  dis- 
trict capital  in  Brandenbui|^,  Prussia,  aibout  26 

miles  south  of  Potsdam.  Commercially  and  in- 
dustrially it  is  of  some  local  importance,  pos- 

sessing woolen  mills,  cigar  factories  and  an 
export  business  in  wines,  wool,  flax  and  consti- 

tuting itself  an  excellent  market  centre  for  a 
considerable  extent  of  country.  It  possesses  a 
numt)er  of  interesting  old  buildings,  dating  back 
to  the  15th  century.     Pop.  about  8,000. 

YVBRDON,  e-ver'don  (Ckrman,  Ifferten), 
Switzerland,  a  town  in  the  canton  of  Vaud^  at 
the  southwestern  extremity  of  Lake  Ncuchatel 
and  an  outlet  of  the  Orbe,  17  miles  north  of 
Lausanne.  Its  castle,  built  m  1135,  was  used  by 
Pestalozzi  (q.v.)  as  an  educational  establish- 

ment in  1805-25,  and  now  contains  a  library  and 
museum,  devoted  to  Roman  and  Celtic  antiqui- 

ties. The  town  has  also  an  excellent  town- 
house,  a  hospital  and  a  memorial  of  Pestalozzi. 
Among  the  manufactures  are  railway  wagons 
and  materials,  beer,  etc.  The  town  has  also  an 
extensive  system  of  wharves.  Yverdon  was  the 
Eburodwtum  of  the  Romans,  and  there  are  re- 

mains of  the  ancient  walls.  Its  residents  are 
mostly  French-speaking  Protestants.  Pop.  about 
8,600. 

YVES  D'EVREUX.  cv  dav-rc, 
Franco-Brazilian  historian:  b.  Evreux,  Nor« 
mandy,  France,  about  1577;  d.  after  1620.  He 
lK.'came  a  member  of  the  Capuchin  order  in 
1595  and  was  sent  in  1612  with  four  missiona- 

ries as  their  superior,  to  Maranhao,  Brazil, 
where  a  French  colony  had  been  established. 
He  returned  in  1614  and  wrote  ̂ History  of  the 

Most  Memorable  Things  that  Happened  at  Ma- 
ranhao in  the  Years  1613  and  1614'  (Paris, 

1615;  2d  ed.  1864),  a  continuation  of  the  hii- 
tory  of  Gaude  d' Abbeville,  a  work  of  great historical  value. 

YVETOT,  ev-tfr,  France,  a  town  in  the  de- 
partment of  Seine- Inferieure,  on  an  devatcd 

plain,  23  miles  northwest  of  Rouen.  It  has 
manufactures  of  calico,  hosiery,  linen,  leather 
and  baskets.  Antiquaries  have  been  much  puz- 

zled by  an  ancient  chronicle,  and  still  earlier 
edict,  which  gave  the  title  of  king  to  the  lords 
of  Yvetot.  This  edict  was  formally  abrogated 
in  1681.  'Le  Roi  d'Yvetot.>  the  well-known 
song  by  Beranger,  translated  by  Thackeray,  wai 
a  satire  on  Napoleon,  whtdi  has  immortalized 
the  ancient  dignity.  It  was  the  scene  of  the 
defeat  of  the  troops  of  the  League  hy  Henry 
IV  in  IS92,    Pop.  about  7,133. 

WON,  e-v6n,  Adolphe,  French  histcvkal painter:  b.  Eschwiller,  Moselle.  1,  Ftb.  1817;  d. 
Paris,  11  Sept  ld93.  He  studied  under  Paul 
Delaroche,  traveled  in  Russia  in  lfi43,  and 
brought  back  with  him  a  series  of  designs  ex- 

hibited in  Paris  in  1847-^ia  He  obtained  the 
medal  of  honor  at  the  Salon  of  1857 ;  10  yean 
later  he  became  an  officer  of  the  Legion  of 
Honor.  In  1855  he  was  commissioned  by  the 
French  government  to  accompany  the  amy  to 
the  Crimea.  Among  his  most  important  works 
are  «The  Remorse  of  Judas*  (lft46);  'Tic 
Battle  of  Kolikova>  (1850);  <The  First  ComoI 
Descending  the  Alps>  (1853);  ̂ Marshal  Key 
Supporting  the  Rear  Guard  in  Russia*  (1835); 
^The  Seven  Deadly  Sins»^  designed  after  Dante 
(1855) ;  The  Capture  of  the  Malakoff*  (1859): 
<  Battle  of  Solfenno*  (1861)  ;  and  an  allegorical 
picture  of  ̂ The  United  States  of  America' 
(1870)^  executed  for  A.  T.  Stewart.  He  was 
an  artist  of  remarkable  power  and  holds  a 
prominent  place  among  the  historical  and  re- 

ligious painters  of  France 



z 
Zthe  twenty-sixth  of  the  letters  of  the English  alphabet,  is  a  vocal  or  sonant 

consonant,  as  distinguished  from  s, 
which  is  the  corresponding  fricative 

sibilant.  It  was  adopted  into  the  Latin  from 
the  Greek  alphabet  in  the  time  of  Cicero :  in  the 
Latin  alphabet,  as  in  our  own,  it  holds  the  last 
place;  but  in  the  Greek  its  place  is  sixth,  and 
in  the  Phoenician,  Hebrew  and  other  Semitic 
alphabets  seventh.  Its  earliest  Phoenician  and 
Greek  form  was  I.  The  name  of  the  Greek 
letter  is  Zeta,  that  of  the  Phoenician  Zayin.  The 
Greek  name  is  either  derived  from  that  of  the 
Phoenician  letter  Zade,  or  has  been  assimilated 
to  Eta  and  Theta.  In  German  and  Italian  it 
represents  the  sound  of  ts;  in  our  language  and 
in  French  it  represents  one  simple  soimd.  In 
Latin  it  was  used  only  in  words  derived  from 
the  Greek.  The  exact  value  of  zeta  in  Greek 
is  not  known  with  certainty;  but  beyond  any 
question  it  stood  for  a  double  sound,  not  a 
simple  sound  like  our  s;  this  is  conclusively  in- 

ferred from  Aristotle's  remark  that  xi  (0. 
P^i  (^)f  and  jseta  (  C  )  are  like  in  sound ;  ana 
the  inference  is  strengthened  by  the  fact  that  in 
Greek  prosody  a  vowel  short  by  nature  is  made 
long  by  position  when  it  occurs  next  before  the 
zeta.  The  sound  of  the  zeta,  however,  is  in 
doubt  —  whether  it  was  djs  or  sd  or  'both.  The 
name  of  Z  in  Great  Britain  is  sed,  in  the 
United  States  cce.  Z  is  often  related  to  palatal 
sounds  as  sealotis,  jcaloxis,  etc.  Thougn  s  is 
the  alpha;betic  representative  of  the  sonant  sibi- 

lant, the  special  ̂ -sound  is  in  English  and  many 
other  languages  oftcncr  represented  by  s  than 
by  z.  In  acure  and  some  other  words  z  is  the 
sonant  corresponding  to  sh.     See  Alphabet. 

Z-BARS.  See  Rails  and  Structural 
Shapes. 

ZABERN,  or  SAVERNE  (anc.  Tres 
Tabcrnac),  Alsace,  a  town  in  lower  Alsace,  on 
the  Rhine-Marne  Canal,  at  the  foot  of  a  pass 
over  the  Vosges  Mountains,  24  miles  northwest 
of  Strassburg,  and  on  the  railway  to  Avricourt. 
There  is  an  episcopal  palace,  rebuilt  in  1779,  and 
under  German  rule  used  as  a  -barracks;  a 
church  dating  from  the  15th  century,  and  many 
ruined  castles.  The  town  was  of  importance 
in  the  time  of  the  Romans,  was  destroyed  by 
the  Alcmanni  in  357,  and  was  rebuilt  by  the 
Emperor  Julian.  It  suffered  greatly  in  the 

Thirty  Years'  VV^ar.  It  came  prominently  into 
public  notice  in  1913  through  the  ''Zabern  In- 

cident.^^  The  99th  Infantry  was  garrisoned 
there  and  it  was  said  that  the  soldiers  were 
encouraged  by  their  officers  in  maltreating  the 
Alsatians.  Affairs  came  to  a  climax  when  a 
young  nobleman  of  the  German  army.  Lieu- 

tenant von  Forstncr,  offered  10  marks  to  any 
soldier   who  would  bayonet  an  Alsatian,   then 

further  compromised  himself  by  striking  with 
his  sword  a  lame  shoemaker.  The  incident 
aroused  a  furore  of  indignation,  not  only  in  the 
French  press,  but  in  Germany.  In  the  Reichstag 
it  reached  such  importance  that  a  vote  of  no 
confidence  was  passed  against  the  government, 
293  to  54.  This,  however,  had  no  result  except 
as  an  expression  of  disapproval,  the  chancellor 
announcing  that  he  held  his  office  through  im- 

perial appointment  and  strbject  to  no  otlier  con- 
trol, von  Forstner  was  upheld  by  his  superior 

officers,  and  although  subjected  to  the  form  of  a 
court-martial  was  acquitted.  The  emperor's decision  regarding  the  matter  was  that  the 
honor  of  the  army  must  be  ui^eld  with  neither 
compromise  nor  apology.    Pop.  8,643. 

ZABIANS,  a  term  not  identical  with  Sa- 
bceans,  but  properly  meaning  certain  non-Chris- 

tian Gnostics,  predecessors  of  the  peculiar  sect 
called  Mandoeans,  still  surviving  in  South  Baby- 

lonia. The  Cyrian  Zabians  were  the  survivors 
of  the  ancient  Syrian  heathen  who,  being  under 
Mohammedan  rule,  took  the  name  of  <6abians 
in  order  to  share  the  toleration  which  the  fol- 

lowers of  Mohatnmed  extended  to  the  real  Za- 
bians. This  sect  became  extinct  about  the  12th 

century.    See  Mandoeans. 
ZACATECA8,  tza-ka-tilcas,  a  Mexican 

city  and  a  state  of  the  same  name  bounded 
by  Coahuila,  San  Luis  Potosi,  Aguasca- 
lientes  and  Durango.  The  city  of  Zaca- 
tecas  is  439  miles  from  Mexico  City  and 
785  miles  from  El  Paso,  Tex.,  and  is  situ- 

ated at  an  elevation  of  8,044  feet  above  sea- 
level.  It  Hes  in  a  narrow  and  deep  ravine,  and 
is  surrounded  and  closely  abutted  on  three  sides 
by  mountains  or  high  hiUs.  It  possesses  a  diain 
of  mines  many  of  which  are  among  the  oldest 
in  the  Republic  and  have  produced  enormous 
quantities  of  precious  metals.  Not  all  these 
are  now  worked,  a  number  having  seemingly 
become  exhausted  in  so  far  as  satisfactory  re- 

turns are  concerned.  A  public  library  con- 
taining some  20,000  volumes  is  maintained  by 

the  local  government.  The  most  notable  build- 
ings are  the  historic  old  Cathedral,  with  its 

front  wall  a  mass  of  artistic  carving,  and  the 
Theatre,  a  very  imposing  structure  of  modern 
design.  In  the  heart  of  the  city  is  the  Market 
House,  an  iron  building  acimirably  adapted  to 
its  uses  and  of  pleasing  appearance.  A  few 
minutes'  ride  southward  toward  a  broad  valley 
is  the  little  village  of  Guadalupe,  where  there 
was  a  Chapel  of  Gold,  built  by  a  devout  woman 
and  ornamented  throughout  in  solid  gold  gilt  at 
great  cost,  estimated  at  not  less  than  $1,000,000. 
[ere,  also,  is  located  the  State  Industrial  School 

for  poor  bo^s,  in  which  shoe-making,  tailoring, 
cabinet-making,  and  other  trades  are  taught,  to- 

gether with  the  rudiments  of  a  common  school 1679J 
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education.  There  arc  The  School  of  Arts,  the 
Heiiito  Juarez  School  and  several  other  educa- 

tional institutions  of  merit;  the  Civil  Hospital 
and  two  theatres, —  the  Gonzalez  and  the  Cal- 
deron.     Pop.  about  60,000. 

ZACCHAEUS,  a  xNcw  Testament  character. 
He  was  a  tax  collector  living  near  Jericho. 
Only  one  detail  of  his  life  is  given, —  he  was 
short  of  stature.  Jesus  was  accompanied  by  a 
crowd  and  in  order  to  see  the  famous  Rabbi, 
Zacchacus  climbed  a  tree.  He  was  a  Jew,  but 
ostracised  as  an  alien  and  outcast  because  of 
his  business,  so  that  Jesus  by  taking  up  his 
abode  with  him  ̂ ve  a  blow  at  Jewish  caste 
and  at  the  same  time  laid  himself  hable  to  the 
criticism  that  arose,  because  he  had  accepted  the 
hospitality  of  ̂ a  man  that  was  a  sinner.'^  Ac- 

cording to  tradition  Zacchaeus  became  the  com- 
panion of  Peter  and  finally  Bishop  of  Caesarea 

in  Palestine. 

ZACHARIA,  tsa-ha-re'a,  Heinrich  Albert, 
German  pul>licist:  b.  Herbsleben,  Saxe-Gotha, 
20  Nov.  1806;  d.  Kannstadt.  29  April  1875.  He 
was  graduated  from  the  University  of  Gottin- 
gen  in  1829,  was  lecturer  there  in  1835-42,  and 
in  1842  became  professor  of  law.  He  took  ac- 

tive part  in  the  political  movement  of  1848  as  a 
member  of  the  National  Parliament;  in  1866  he 
opposed  annexation  to  Prussia;  and  in  1867 
took  a  leading  part  in  the  convention  which 
framed  the  constitution  of  the  North  German 

Confederacy.  He  wrote  ^German  States' 
Rights  and  Federal  Rights >  i\6M) ;  < Manual 
of  German  Criminal  Procedure'  (1860) ;  *  Ger- 

man Constitutional  Laws  of  the  Present  Time' 
(1855);  ̂ The  Question  of  the  Competence  of 
the  Empire  in  View  of  the  Dogma  of  Infalli- 
bihty'   (1871). 

ZACHARIA,    Just    Friedrich    Wilhdm, 
German  poet:  b.  Frankenhauscn,  1  May 
1726;  d.  Brunswick,  30  Jan.  1777.  After 
studying  at  Leipzig  and  Cx>ttingen  be  became 
professor  of  belles-lettres  in  tne  Carolinum, 
Brunswick.  He  wrote:  ̂ Der  Rcnnomist'  (The 
Brawler)  (1744),  the  first  burlesque  heroic  poem 
that  had  appeared  in  German;  *  Fables  and 
Talcs^  (1771),  etc.;  and  translated  into  German 
hexameters  Milton's  ̂ ^aradisc  Lost'   (1760). 

ZACHARIA  VON  LINGBNTHAL,  lln^'- en-tal,  Karl  Bduard,  German  writer  on  Juris- 
prudence, son  of  Karl  Salomo  Zacharia  von 

Lingcnthal  (q.v.)  :  U.  Heidelberg,  21  Dec.  1812; 
d.  Grosskmehleti,  near  Mcrseburg,  3  June  1894. 

He  was  educated  at  Leipzig.  Berlin  and  Heidel- t>erg,  and  traveled  widely  in  Europe  and  in  the 
East,  making  exhaustive  researches  in  Roman 
and  Byzantine  law.  He  is  regarded  as  the 
founder  of  the  science  of  Gra?co-Roman  juris- 

prudence. His  works  include  *OutHne  of  a  His- 
tory of  Gneco- Roman  Jurisprudence'  (1839)  ; 

'History  of  Grax:o-Roman  Private  Right' 
(\AA);  »Gra?co-Ronian  Laws*  (1856-84); 
M'aralipomena  ad  Basilica'  (1893);  and  an 
edition  ot   ju>tinian*s  ̂ Novellae*    (1881-91). 

■  ZACHARIA  VON  LINGENTHAL.  Karl Salomo,  (icrman  jurist:  t>.  Mei>sen,  Saxony,  14 
Sept.  17W;  d.  HoidclUri;.  27  March  1H43.  He 
studied  ai  Lcip/ii^  and  Wittenberg,  was  profcs- 
>()r  o!  law  :it  the  latter  university,  17*'7-1807, 
and  filled  the  >anie  po-ition  at  Heidelberg:,  18t)7- 
4J.  He  wa*  acti\e  pulitioally  in  ISJO  J<>.  His 
writin^:^    covered    practically    every    branch    of 

jurisprudence,  dealing  with  Roman,  Canon.  Gtx* 
man,  English  and  French  law,  and  paved  the 
way  for  modern  writing  of  the  sort.  He  wrote 
*The  Unity  of  State  and  Church*  (I7V7i. 
*  Forty  Books  on  the  State'  (2d  cd,  7  voIl 
1839"-^);  «Hand-Book  of  French  Civil  Uw* 
(8th  ed.   1894-95).  etc. 

ZACHARIAS,  ziik-^-ri'^s.  father  of  Saim 
John  the  Baptist  and  hust)and  of  Saint  Eliu- 
Leth.  He  was  a  priest  of  the  temple  of  Jeni- 
salem,  and  was  stricken  dumb  on  refusing  tc 
believe  the  announcement,  made  by  the  angel 
Gabriel,  that  a  son  should  t>e  bom  unto  hm: 
but  recovered  his  speech  at  the  birth  of  Saint 
John  the  Baptist.  He  is  supposed  to  have  bccB 
put  to  death  by  Herod  (Lake  i,  5-79). 

ZACHARIAS,  or  ZACHARY.  Saint  Pope: 
of  Greek  birth;  d.  Rome,  14  March  752.  He 
succeeded  Saint  Gregory  Hi  in  the  papal  chair 
in  741  and  at  his  death  was  followed  by  Stephen 
H.  He  exercised  a  powerful  influence  o\er 
several  of  the  Lombard  Kings,  obtaining  the 
restoration  of  various  cities  and  territories 
which  had  formerly  been  subject  to  the  papacy, 
and  gave  his  consent  to  the  setting  aside  of  the 
Merovingian  Childeric  HI  and  the  elevation  of 
Pepin  the  Short  to  the  Frendi  throoe  (1752). 
His  day  is  commemorated  15  March. 

ZACHARIAS.    See  Zecharxah. 

ZACHER.  tsan'Sr,  Bmtt  Jolhu  Aoivt German  philologist :  b.  Obemigk,  Silesia.  ISrefc- 
1816:  d.  Halle.  23  March  1887.  He  was  edu- 

cated at  Berlin  and  Breslau  and  was  professor 
of  German  philology  in  Halle  1856-59,  and 
1863-^.  His  works,  which  are  greatly  prized 
by  students,  include  ̂ German  Proverbs'  (1852): 
<Ulfilas'  Ck)thic  Alphabet  and  the  Runic  Alpha- 

bet >  (1855);  <  History  of  the  PalgraWne  Gtno- 
veva»  (I860):  'Pscudo-Callisthenes'  (1867). 
dealing  with  the  Alexander  myth,  etc. 

ZACK.   See  Keats,  Gwendou.ve. 

ZACYNTHUS  za-kln'thus.     See  ZAim. 
ZADKIEL,  z&d1c!*«l,  ( 1 )  According  to  Jew- 
ish legend  the  angel  of  tne  planet  Jupiter.  C2) 

A  pseudon>'m  adopted  by  William  Lilly  (b.  IfltS: 
d.  1681),  the  astrologer.  (3)  The  name  as- 

sumed by  Richard  James  Morrison  (b.  1794;  d 
5  Feb.  1874),  compiler  of  an  astTX>logical  al- 

manac, begun  by  him  in  1830,  and  which  reached 
an  annual  sale  of  from  100,000  to  200.000 

ZADOK,  z&'d6k,  (1)  A  high  priest  oi 
Israel,  contemporary  with  David.  (See  Sa»- 

DUCEES).  (2)  A  personage  in  Dr>'dcn's  *  Ab- 
salom and  Achitophel,'  intended  as  a  porttayai 

of  Archbishop  Sancroft. 
ZADOKITE  FRAGMBNT8.    The  Zado- 

kites  are  mentioned  in  the  book  of  Ezekiel  ai 
the  true  upholders  of  the  worship  of  Jehmih 
when  Israel  as  a  nation  had  deserted  it.  B} 
some  it  is  thought  that  their  descendants  settled 
in  Damascus  some  time  in  the  1st  centnr>-  ̂ ^ 
Some  fragrnents  discovered  in  the  Cairo  Gcsi- 
zah  or  Jewi<(h  Congre^;ation,  now  in  po^sessioa 
of  Camltridgc  University  Library.  ha\e  hetn 
attributed  to  them  with  a  date  between  70  and 
80  AD.  Considerable  controversy  arose  con- 

cerning them  among  scholars  in  regard  to  dictr 
interpretation  and  implication.  Rabbi  Solonoo 
Schcchtcr  published  them  under  the  Title  'Dw- 
umcnts  of  Jewish  Sectaries*  (2  vols..  CarabrtdKt 
1910).    The  best  account  of  the  history  oi  the 
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manuscripts  and  sect  is  in  an  article  in  Tli€ 
Biblical  World.  Dec.  1911,  by  James  A.  Mont- 

gomery entitled  ̂ A  Lost  Jewish  Sect.^ 
ZAFFARIN  ISLANDS,  a  group  of  three 

islands  lying  oflF  the  coast  of  Morocco,  near 
the  Algerian  frontier.  They  are  at  the  mouth 
of  the  Muluya  River  and  shelter  its  harbor. 
They  have  belonged  to  Spain  since  1848.  The 
central  island  is  fortified. 

ZAFFRE,  or  ZAFFER,  in  chemistry,  an 
impure  oxide  of  cobalt  containing  some  arsenic 
and  made  by  roasting  speiss  cobalt.  The  res- 

iduum consists  of  a  grayish  oxide  of  cobalt, 
usually  mingled  with  sand  and  other  impurities. 
It  is  used  in  the  manufacture  of  smalt  and 
in  other  ways,  but  its  importance  in  furnishing 
*^.cobalt  blue®  has  been  lessened  by  the  discovery 
of  methods  of  making  artificial  blue. 

ZAGAZIG,  za-ga-zeg',  or  ZAKAZIK. 
Egypt,  the  chief  town  of  the  province  of  Shar- 
kich,  in  the  delta  of  the  Nite,  on  the  Muizz  and 
Ismailia  or  Freshwater  canals,  connected  by 
rail  with  Cairo,  Alexandria,  and  Suez,  40  miles 
north-northwest  of  Cairo.  The  great  number 
of  factories,  with  their  tall  chimneys,  and  the 
structure  of  the  houses,  give  the  place  a  Euro- 

pean appearance,  and  testify  to  the  industrial 
activity  which  prevails.  Nearly  all  of  the  cot- 

ton grown  in  the  eastern  Delta  is  sent  here  to 
be  cleaned,  sorted  and  partly  spun  before  being 
put  on  the  market.  The  town  is  also  a  centre 
of  the  ̂ rain  trade,  and  has  rapidly  increased  in 
prosperity  and  population  since  its  connection 
with  Suez  by  the  Fresh-water  Canal.  Many 
European  merchants  maintain  offices  here.  The 
excavated  ruins  of  the  ancient  Bubastis  are  in 
the  vicinity.     Pop.  about  34,900. 

ZAGOSKIN,  za-gos'kln,  Mikhail  Nikolaie- 
vitch,  Russian  author:  b.  government  of  Penza, 
1789;  d.  Moscow,  5  July  1852.  For  some  time 
he  held  a  post  in  the  department  of  mines  at 
Saint  Petersburg.  His  comedy,  ̂ The  Scape- 

grace,^ was  praised  by  Prince  Tschaikovski,  a 
dramatist  of  influence,  and  he  wrote  a  nimiber 
of  others  which  had  some  success  but  were 
deficient  in  originality,  although  they  gained 
for  him  the  appointment  as  director  of  the 
Court  Theatre  as  Moscow.  His  efforts  in  the 
domain  of  historical  fiction,  with  Scott  as  a 
guide,  were  more  worthy,  the  chief  being 
<Yuri  Miloslavski*  (1829)  and  he  has  been 
called  the  ̂ 'Russian  Walter  Scott.»  There 
were  half  a  score  of  others,  their  subjects  de- 

rived from  Russian  history  or  legend.  Their 
patriotic  quality  assured  them  an  audience  on 
their  first  appearance,  and  that  they  do  not 
yet  lack  for  readers  is  shown  by  the  beginning 
of  a  complete  edition  of  his  works  in  1898. 
There  is  a  Russian  biography  by  Aksakov  in 
an  edition  of  selected  works  published  in  1858. 

ZAHM,  tsam,  John  Augustine,  American 
author :  b.  New  Lexington,  Perry  County,  Ohio, 
14  June  1851.  He  received  his  education  at 
Notre  Dame  University,  where  he  was  grad- 

uated in  1871.  He  at  once  entered  the  order 
of  the  Holy  Cross;  and  occupied  the  chair  of 
physics  at  Notre  Dame  for  25  years,  for  the 
greater  part  of  which  time  he  was  also  head 
of  the  scientific  department  there.  He  was  for 

many  years  president  of  the  board"  of  trustees 
of  the  university,  provincial  of  his  order  in 
the  United  States  and  procurator-general  of  his 

community  in  Rome,  where  he  enjoyed  the 
special  favor  of  Leo  XIII,  who  conferred  on 
him  the  degree  of  Ph.D.  in  1895.  Dr.  Zahm 
has  lectured  at  the  summer  schools  at  Platts- 
burg,  N.  Y.,  and  at  Madison,  Wis.;  also  at  the 
New  Orleans  winter  school  and  the  Catholic 
University  of  America.  In  scientific  circles,  his 
position  as  an  ach^nced  evolutionist  has  brought 
him  into  prominence.  He  is  a  member  of  the 
Soci^te  FranQaise  de  Physique;  the  Societe 
Scientifique  of  Brussels;  the  Arcadia,  Rome; 
and  the  Dante  Society  of  Fk)rence.  His  pub- 

lished works  include  <  Evolution  and  Dogma^ ; 
*  Bible  Science  and  Faith  > ;  ̂  Sound  and  Music' ; 
^CathoKc  Science  and  Catholic  Scientists'; 

^Scientific  Theory  and  Catholic  Doctrine' ;  < Sci- 
ence and  the  Church' ;  ̂ Evolution  and  Tele- 

ology';  ̂ Souvenirs  of  Travel';  ̂ Alaska:  The 
Country  and  the  People' ;  ̂ Hawaii  and  the 
Hawaiians.'  Dr.  Zahm  has  devoted  many  years 
to  the  study  of  South  America  and  on  this 
subject  has  written,  under  the  pseudonyms  of 
H.  J.  Mozans  and  J.  A.  Manzo  ̂ Following  the 
Conquistadores  by  the  Orinoco  and  Down  the 
Magdalene' ;  ̂ Following  the  Conquistadores 
Along  the  Andes  and  Down  the  Amazon' ;  ̂The 
Quest  of  El  Dorado' ;  ̂  Woman  in  Science' ; 
^Following  the  Conquistadores  Through  South 
America's  Southland,  with  an  Account  of  the 
Roosevelt  Expedition  to  South  America.' 

ZAHN,  tsan,  Ernst,  Swiss  novelist  and 

writer  of  short  stories :  b.  Ziirich,  24  Jan.  *1867. In  1873  his  father,  an  innkeeper,  bought  a  hotel 
at  Siders  in  the  canton  of  Wallis  and  here 
Ernst  obtained  his  first  instruction  in  the  Prot- 

estant Elementary  School.  In  1875  he  went  to 
Ziirich,  where  his  grandparents  took  charge  of 
him  and  sent  him  to  the  public  schools,  later 
(for  three  years)  to  the  gymnasium.  His 
father  leased,  in  1880,  the  restaurant  in  the 
railroad  station  at  Goschenen.  at  the  entrance 
to  the  Saint  Gotthard  Tunnel,  and  here  Zahn 
worked  as  a  waiter  in  1883.  For  a  year  and  a 
half  he  also  attended  the  Breidenstein  Interna- 

tional Boys'  School  at  Grenchen.  canton  of 
Solothurn.  In  all  these  various  capacities,  and 
in  spite  of  a  much  interrupted  education^  he  was 
energetically  pursuing  every  opportumty  that 
presented  itself  to  him  for  increasing  his  knowl- 

edge. In  the  winter  of  1885  he  again  worked  as 
a  waiter  at  Hotel  Beaurivage,  Geneva;  in  the 
winter  of  1886  he  was  at  Hastings,  England, 
learning  the  language;  in  1887  he  was  hotel 
clerk  at  the  Hotel  de  la  Ville,  Genoa.  He  re- 

turned to  his  father's  restaurant  in  1888,  becom- 
ing a  partner  in  18^  and  taking  sole  charge  in 

1897.  The  town  of  Goschenen  made  him  a  town 
councillor,  and  one  of  his  first  acts  in  ofHce 
was  to  cause  the  erection  of  a  monument  for  the 
constructor  of  the  Mount  Saint  Gotthard  Tun- 

nel and  for  the  many  laborers  who  met  their 
death  during  its  construction.  In  1902  he 
became  judge  of  the  Uri  Criminal  Court,  in  1904 
a  member  of  the  Cantonal  Council  of  Uri,  in  1906 
its  president.  He  received  the  honorary  de- 

gree of  Ph.D.  fro  mthe  University  of  Geneva 
in  1909.  He  has  written  an  unusual  quan- 

tity of  stories  of  Swiss  local  life,  which  arc 
very  attractive  in  form  and  correct  in  tech- 

nique. Some  of  his  short  stories  seem  like 
faultless  works  of  art,  especially  ̂ Stephan  der 
Schmied'  and  ̂ Verena  Stadler.*  In  his  larger 
works,  however,  he  has  not  devoted  his  atten- 
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tion  chiefly  to  the  difficult  task  of  analyzing 
serious  conflicts  of  character,  but  rather  to  more 
or  less  superficial  problems,  with  the  result  that 
he  is  drifting  more  and  more  into  the  position 
01  a  writer  interested  only  in  success,  which 
will  therefore  perhaps  not  be  of  very  durable 
character.  Consult  ̂ Gcsammelte  Werke^  (10 
vols.,  Stuttgart  1910)  ;  *Herzenskampfc*  (1893) ; 
<Die  Clari-Marie>  (1904);  ̂ Dic  Hcldcn  des 
Alltags'  (1905;  20th  cd.,  1912).  <Firnwind' 
(1906);  *Der  Apotheker  von  Klein  WekwiP 
?  Stuttgart  1913).  A  translation  of  ̂ Stephan 
aer  Schmicd'  is  given  in  ̂ German  Classics' 
(Vol.  XIX.  New  York  1914). 

Jacob  Wittmer  Hartmann. 
ZAHN,  Johann  Karl  Wilhelm,  German 

architect,  painter  and  art  critic:  b.  Rodenberg, 
Schaumlmrg.  21  Aug.  1800;  d.  Berlin,  22  Aug. 
1871.  He  ibecame  professor  in  the  Academy  of 
Arts,  Berlin,  1829.  He  superintended  excava- 

tions at  Herculaneum  and  Pompeii ;  cast  the  fin- 
est bronzes  and  silver  vases  tor  the  Museum 

Borbonico;  and  was  architect  of  many  fine 
houses  and  villas  in  Pompeiian  style  in  England 
and  America.  Author  of  <The  Most  Beautiful 
Ornaments  and  the  Most  Notal)le  Pictures  from 
Pompeii,  Herculaneum  and  Stabix*  (1828-30); 
^Ornaments  of  All  Classical  Periods  of  Art^ 
(1832-39). 

ZAHN,  Theodor,  German  theologian:  b. 
Mors.  Prussia,  10  Oct.  1838.  After  studying 
at  Basel,  Erlangen  and  Berlin  he  became  pro- 

fessor of  theology  in  the  University  of  Got- 
tingcn  in  1871.  He  filled  a  similar  chair  at  Kiel 
in  1877,  at  Erlangen  in  1878,  at  Leipzig  in  1888 
and  in  1892  returned  to  Erlangon.  He  became 
a  foremost  authority  on  the  New  Testament. 
Among  his  works  may  be  named  ̂ Marccllus  of 
Ancvra*  (1867);  <Tlie  Shepherd  of  Hermas> 
(1868);  Ignatius  of  Antioch>  (1873);  <Thc 
Acts  of  Saint  John*  (1880);  ̂ Cyprian  of  An- 
tioch  and  the  German  Story  of  Faust*  (1882)  ; 
*  Researches  Into  the  History  of  the  New  Testa- 

ment Canon>  (1881-93) ;  <The  Gospel  of  Peter> 
(1893);  *  Introduction  to  the  New  Testament^ 
(1897);  <Das  Evangclium  des  Lucas>  (1913), etc. 

ZAHRINGEN,  ts2'rlng-en,  the  house  from 
which  the  former  grand-ducal  familjr  of  Ba- 

den (q.v.).  Germany,  took  its  oripn.  The 
name  is  derived  from  the  castle  of  /ahringen, 
now  in  ruins,  in  the  village  of  that  name,  about 
two  miles  north  of  Freiburg  in  Baden.  The 
founders  of  the  family  were  from  the  8th  to 
thf  10th  century  Counts  of  Breisgau.  but  the 
historv  of  the  house  really  began  with  Duke 
Bertofd  I,  **the  Bearded."  d.  1078.  who  began 
to  rule  in  the  first  third  (»f  the  11th  century. 
Bcrtold  II  took  the  title  of  Duke  of  i^hringen 
in  UfA).  The  main  line  of  the  family  became 
extinct  in  1218  and  their  territories,  which  in- 

cluded lands  in  Burgundy  and  Switzerland  as 
well  as  Baden,  were  divided.  A  portion  passed 
through  a  younger  branch  of  the  house  to  the 
Counts  <»f  kyburg  and  thence  to  the  Hapsburgs, 
to  whom  they  are  related.  The  remaining  lands 
descended  ti)  the  former  reigning  family  of 
Baden. 

ZAIMIS,  Alexander,  Greek  statesman:  b. 
.\lhens,  185.^  He  was  educated  at  the  uni- 

versities of  Athens,  Leipzig.  Berlin.  Heiden>erg 
and  Paris.     He  was  elected  tu  the  Chamber  of 

Deputies  in  1885;  served  as  Minister  of  Jus- 
tice in  1890-92,  and  was  president  of  the  Qum- 

ber  of  Deputies  in  1895^.  He  was  Premcr 
in  1897-99,  under  King  George,  and  again  in 
1901-02.  He  was  High  Commissioner  of  ibc 
Powers  in  Crete  in  1906-11  and  was  succtssinl 
in  securing  the  annexation  of  thai  island  to 
Greece.  He  was  appointed  Premier  to  succeed 
Venizelos  in  October  1915,  but  resigned  a  roonih 
later  when  his  government  failed  to  receive  a 
vote  of  confidence.  He  was  again  appointed 
Premier  in  Tune  1916,  but  was  succeeded  bj 
Lambros  before  the  end  of  the  year,  only  lo 
succeed  Lambros  in  May  1917.  Upon  the 
abdication  of  King  Constantine,  however  he 
was  asked  to  resign,  and  was  succeeded  bj 
Venizelos  25  June  1917.  He  was  Kenemlly 
supposed  to  favor  neutrality  for  Greece  in  the 
European  War,  but  to  be  personally  in  fa\or 
of  the  Allies. 

ZAIRE,  za-e'rS,  Africa  (a  Portuguese  vari- 
ant of  the  Bantu  word,  nsari),  the  name  by 

which  the  Kongo  River  was  known  before  the 
possession  of  the  banks  of  its  lower  course  by 
the  Kongo  tribe,  and  still  much  used  until  dK 
last  quarter  of  the  19th  centur>'. 

ZAKAZIK,  za-ka-z«k',  Egypt.    See  Zagazk 
ZALBSKI,  zMSslci,  Bohdan.  Polish  poet: 

b.  Bohaterka,  in  the  Ukraine,  14  Feb.  1802;  d 
Villepreux,  near  Paris,  31  March  1^6l  He 
studied  at  Warsaw  and  being  obliged  to  leave 
his  country  after  the  revolution  of  1S30.  he 
went  to  France.  Many  of  his  poems  depia  is 
the  most  vivid  manner  the  scener>'  of  Poland 
as  well  as  its  history  and  legends,  in  which  he 
was  well-versed.  His  chief  works  are  'The 
Spirit  of  the  Steppes>  (1842)  ;  'The  Most  Holy 
Family'  (1851),  and  collections  of  shmcr 

poems. ZALBUCUS,  zMuldis.  the  legendary  la«^ 
giver  to  the  Epizephyrian  Locrians.  the  Grecfa 
who  colonized  Magna  Graecia,  the  southwest  ex- 
tremity  of  Italy.  He  is  supposed  to  have  flow- 
ished  in  the  middle  of  the  /th  century  B.C  aad 
his  code  is  said  to  have  comprised  the  firH 
written  laws  of  the  Greeks.  According  lo  tra- 

dition his  laws  were  exceedingly  severe. 

ZALINSKI,  zi-lln'sld.  Bdnmnd.  Ancri- 
can  soldier  and  inventor:  b.  Kumich.  Prai' 
sian  Poland.  13  Dec.  1849;  d  10  March  1909. 
Coming  to  the  United  States  in  1S53  with  fab 
parents,  who  settled  at  Seneca  Falls.  N.  Y. 
he  was  educated  at  the  Syracuse  Hiffh  School 
and  entered  the  army  in  1864  as  volunteer  ui 
on  the  staff  of  Gen.  N.  A.  Miles.  He  was  ap- 

pointed second  lieutenant  Fifth  United 
Artiller>'  in  1866,  and  captain  in  1887.  He 
professor  of  military  science  at  the 
setts  Institute  of  Technology  1872*76.  and 
ap|>ointed  second  lieutenant  Fifth  United 

Artillery  School  at  P'ort  Monroe  and  the 
of  Submarine  Mining  at  Willett's  Point,  N.  Y. From  1883  to  1889  he  devoted  hiauclf  to  ibi 
development  and  perfecting  of  a  ̂  
dynamite  topcdo  gun.  Among  his  inveiili 
are  an  intrenching  tool,  a  ramrod  bayoBCI,  a 
telescopic  sight  for  artillery  and  a  vystm  oi 
range  and  position  finding  for  Ka-coast  vU 
artillery  firing.  He  retired  from  active  scnrici 
in  1894  and  was  promoted  major  in  19DIl  S« 
OanNANCE. 
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J.INSKIGUN.    See  Ordnance.* 
^OKOSTAS,  GeorgioB,  Greek  poet :  h. 

•fco,  Epinis,  17  April  1805;  d.  Athens,  3 
1858.  An  ardent  patriot,  at  16  he  fought 
insurrection  at  Missolonghi.  Greek  chil- 
ire  taught  his  songs,  and  among  his  best- 
I  poems  are  <  Missolonghi^ ;  ̂Armatoles 
<Jcpts^ ;  *The  Entrance  of  Prevesa* ; 
"s  of  Leisure^;  ̂  Marco  Bozzaris,'  etc d  of  his  verses  have  been  translated  into 
I,  Spanish,  English,  German,  French  and 
A.  His  ̂ Poetical  Works ^  were  published 
tens  in  1860. 

.LUSKI,  zi-looslce,  Josef  Andxeseit  Po- 
-elate  and  scholar:  b.  Poland,  1/02;  d.  9 
774.    After   serving   for   three  years  at 
as  ambassador  to  Pope  Clement  XII  he 
ade  bishop  of  Kiev,  but  was  banished  to 
1  and  imprisoned  there  in  1766-73  for  his 
tion  to  the  Dissidents.  He  is  chiefly  re- 

nted for  the  service  he  did  in  awakening 
literature.    He  spent  Ihs  fortune  in  col- 
a  great  library,  which  he  bequeathed  to 

1,  but  which  was  taken  by  Russia  after 
irtition,  and  formed  the  nucleus  of  the 
al  Public  Library.  He  was  a  great 
r  and  while  in  prison  wrote  from  memoi^ 
£ed  account  of  the  Polish  histories  in  his 
Ion.  He  was  not  a  great  writer  but  his 
have  a  high  historical  and  bibliographiod 

Author    of     ̂ Bibliotcka    histoiyk6w^ 
;    ̂ Specimen    historiae    Poloniae  criticse 

• 

BIA,  za'm9.  North  Africa,  the  name  of dent  cities  about  30  miles  apart,  100  miles 
rest  of  Carthage,  now  represented  by 
I  and  Sidi  Amor-Djedidi.    Both  claim  to 
scene  of  the  victory  of  Scipio  Africanus 
lannibal,  which  deaded  the  fate  of  Car- 
202  B.C.    It  led  to  an  ignominious  peace 
closed  the  Second  Punic  War  201  B.C. 
^mans  lost  about  2,000  killed  and 
ed,  while  the  Carthaginians  lost  in  killed 
isoncrs  over  40,000. 

MACOIS,  tha-ma-kd'es,  Bduardo,  Spsm- 
ist:  b.  Bilbao,  Vizcaya,  1842;  d.  Madrid, 
.  1871.  He  was  a  pupil  in  Madrid  oi 
,  Federico  de  MadrazQ,  and  the  Acad- 
ji  Paris,  of  Mcissonier  and  the  Beaux- 
and  has  been  ranked  as  second  to  only 
y  among  Spanish  genre-painters  of  the 
mtury.  His  subjects  were  drawn  largely 
be  16th  and  17th  centuries,  and  were  fre- 
'  treated  in  a  satirical  vein.  His  technical 
has  been  described  as  ̂ almost  as  perfect 
iissonier's.^^  Among  his  paintings  are 
Hunchback^;  < Spanish  Recruits^;  *The 
Ighters' ;  ̂ Indirect  Taxes';  ̂ A  Court 
of  the  16th  Century* ;  <The  King's  Favo- 
(1867);  <  Cervantes  as  a  Recruit*; 
Rival  Confessors'  (1868) ;  ̂ Return  to 
mvent>  (1869);  <The  Education  of  a 
'  (1870);  <The  Puzzled  Musician.> 
>f  his  works  are  in  private  collections  in 
ited  States. 

MBALES,  tham-ba'las,  Philippines,  a :e  of  Luzon,  in  the  southwestern  part  of 
n  Luzon;  bounded  on  the  west  by  the 
Sea;  on  the  north  by  the  province  of 
inan:  on  the  east  by  the  provinces  of 
inan,  Tarlac,  and  Pampanga;  and  on  the 
by  Bataan  and  Subig  Bay;  length,  80 

miles;  width,  28  miles  in  the  soudieni  part,  25 
miles  in  the  nortem  part,  and  12  miles  in  the 
central  part;  area,  abont  1,650  sqture  miles. 
The  Zambales  Motmtain  range  near  the  eastern 
boundary  parallels  the  coast,  and  has  several 
points  of  lugh  elevation,  Hig^  Peak  being  6^683 
teet  in  height.  Mount  Finmobo,  5324  feet  and 
Motmt  Guadradro  5.443  feet;  there  are  also  two 
groups  of  peaks  but  a  few  miles  inland  from 
ue  coast  There  are  numerous  short  rivers, 
and  several  thermal  springs  in  the  province. 
The  diief  industry  of  the  province  is  agricnl* 
ture;  rice  and  wheat  of  superior -qtmlity  are  the 
special  products;  sti^r,  cotton,  tobacco  and 
coffee  are  abo  extensively  cultivated.  Next  to 
agriculture  in  importance  is  the  raising  of  cat* 
tie,  horses,  carabaos  and  hogs.  The  median-* 
icai  industries  are  ver^  limited  and  primitive; 
copper  and  coal  are  nuned;  and  there  are  indi- 

cations of  iron.  The  forest  products  arc  vaiur 
able,  and  amber  is  collected  in  considerable 
quantities  on  the  coast  There  are  hat  few 
roads,  and  these  are  mostly  impassable  in  the 
rainy  season;  a  road  and  telegraph  line  par- 
alld  the  coast  for  the  greater  part  of  the  di»» 
tance.  Gvil  government  was  established  in  An** 
gust  1901,  and  the  provindal  governor  reported 
the  province  in  a  peaceful  and  prosperous  con- 

dition in  January  1902.  The  chief  town  and 
capital  is  Iba,  a  seaport  (Pop.  4^482).  Until 
1904  the  province  extended  north  to  Lingayen 
Gulf,  but  a  re-division  of  territory  then  gave 
the  territory  north  from  Dasol  Bay  to  ̂ e  prov- 

ince of  Pangasinan.    Pop.  101,381. 

ZAMBB8I,  z&m-be'zS,  or  ZAMBBZI, South  Africa,  a  river  rising  in  Portuguese  West 

Africa,  in  lat.  IV  2V  3"  S.,  and  long.  24*  22^ £.,  and  reaching  the  Indian  Ocean  at  Chinde 
and  Conceifao  in  Portuguese  East  Africa,  oppo- 

site Madagascar,  after  a  total  course  oi  ̂ 200 
miles,  of  which  the  middle  part  belongs  wholly 
to  Rhodesia.  The  Victoria  Falls  and  the  Ke- 
brabasa  Rapids,  the  former  in  the  west  of  'Rho- 

desia and  the  latter  in  Portuguese  East  Africa, 
above  Tete,  are  regarded  as  dividing  the  river 
into  three  sections,  the  Uiq>er,  Middle  and 
Lower  ZambesL  The  ndgfaborhood  of  the 
source  has  an  altitude  of  about  5,000  feet,  and 
the  river  has  its  origin  in  a  deep  depression  at 
the  ibase  of  steep  undulations,  where  the  water 
oozes  from  a  blade  mar^nr  bog  and  quiddy 
collects  into  a  well-defined  stream.  Another 
head-stream  of  the  Zambesi  is  the  Kabompo^ 
which  rises  in  the  northwest  of  Rhodesia,  about 

lat  IV  34'  S.,  and  long.  25^  17'  E.>  also  at  an altitude  of  5J)00  feet,  and  in  a  region  of  open 
grassy  downs.  The  former  stream,  at  first 
known  as  Yambeshe  and  then  as  liambai 
(Liambeshe).  flows  at  first  west  wiUi  a  south- 

ward trend,  and  then  turns  south-southeast 
Ten  miles  of  rapids  precede  the  Sajpuaout  cata- 

racts {\y  T  S.),  where  the  nver  flows 
*throu^  a  narrow  rodcy  fissure  into  a  pool 
of  considerable  extent*  At  about  14*  S.  it 
is  joined  1^  the  Kabompo,  from  the  northeast, 

and  die'  remsuning  course 'of  the  Upper  Zam- besi has  a  south  and  southeasterly  direction 
throu^  the  low-lying^  gnwqr  Marotse  country, 
and  is  mariced  l^  vanons  cataracts  and  rapids. 
Sesheki  is  a  place  of  some  importance  on  the 
left  bank,  near  wfae^  the  river  begins  to  be 
wholly  in  British  terntorr ;  and  a  short  distance 
farther  down^  opposilc  ituongola,  it  recdvea 
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from  the  west  the  waters  of  the  large  tributary 
Kuanda.  In  at>out  18°  S.  there  are  the  cele- 

brated Victoria  Falls  (q.v.),  discovered  by  Liv- 
ingrstone  in  1855.  Here  the  broad  river  sud- 

denly plunges  into  a  transverse  chasm  400  feet 
deep  amidst  a  scene  of  tremendous  (grandeur. 
The  gorge  just  below  (eight  miles  long)  and  in 
full  view  of  the  falls  is  spanned  since  1904  by 
a  lofty  bridge  on  the  Cape  to  Cairo  Railway. 
The  Middle  Zambesi,  whose  direction  is  east, 
northeast  and  again  east,  receives  the  Guay- 
Shangani  and  Sanyati  from  the  south;  the  Ka^ 
fukwe  and  Loang>\'a  from  the  north,  the  latter 
at  Zumbo,  where  the  river  leaves  British  terri- 

tory; and  is  interrupted  by  various  rapids  and 
rocks,  especially  at  low  water,  the  Kebrabasa 
Rapids  being  the  first  impassable  obstacle  to 
navigation  from  the  mouth.  The  remaining 
course  of  the  river  (Lower  Zambesi)  has  been 
described  as,  except  for  the  Lupata  Gorge, 
^merely  a  broad  expanse  of  sand,  three  to  five 
miles  wide,  with  low,  reed- fringed  banks,  and 
intersected  by  numerous  shallow  streams.^  It 
passes  the  town  of  Tete,  below  which  it  is 
joined  on  the  right  by  the  Mazoe,  and  after 
passing  Sena  it  receives  from  the  left  the  Shire 
from  Lake  Nyassa,  the  waterway  to  British 
Central  Africa.  It  enters  the  Indian  Ocean  by 
several  mouths,  of  which  the  Chinde  one  is 
the  most  practicable.  The  delta  covers  an  area 
of  about  25,000  square  miles,  and  begins 
about  90  miles  from  the  coast,  a  little  below 
the  confluence  of  the  main  stream  with  the 
Shire,  The  river  drains  an  area  estimated  at 
600,000  square  miles.  Its  liasin  is  separated 
fiom  that  of  the  Orange  River  on  the  southwest 
by  a  slight  watershed,  and  from  that  of  the 
Limpopo  on  the  south  by  a  mountain  range. 
The  valley  of  the  Zambesi  is  capable  of  im- 

mense development  in  the  way  of  trade.  The 
Portuguese  government  has  long  exercised 
sway  for  300  miles  from  the  mouths  of  the 
river,  and  by  the  international  arrangement  of 
June  1^1  the  river  froip  tlie  coast  to  the  con- 

fluence of  the  Loangwa  is  recognized  as  being 
in  Portuguese  territory.  The  Zambesi  and  its 
alHuents  are  now  free  to  the  Hags  of  all  nations. 
The  Upper  Zambesi  was  first  explored  by  Liv- 

ingstone, who  reached  the  Lianibai  in  1851. 
Consult  Coillard,  *On  the  Threshold  of  Central 
Africa*  (1897);  Gilil>ons.  ̂ Africa  from  South 
to  North*  (19(M);  Livingstone,  < Narrative  of 
an  Kxpcdition  to  tlie  Zaniliezi  and  its  Tribu- 

taries* (1865), 

ZAMBESIA,  zam-be'zhi-4,  one  of  the  three 
districts  of  Portuguese  l-.ast  Africa,  divided 
into  the  sub-dislricis  Quilimanc  and  Tete;  also 
a  name  popularly  applied  lo  the  regions  in  Rho- 

desia divided  l>y  the  Zambesi,  known  respec- 
tively as  North  and  Souih  Zambcsia,  and  some- 

limes  called  British  Zambcsia.     See  East  Af- 
KK'A,   PoKTUr.l'KSF.;    KlloUFSIA. 

ZAMBOANGA,  tbam-bo-an'ga,  Philippines, 
(1)  town,  capital  of  the  Uistrict  of  Zaml)oanga; 
on  the  southern  coast',  17  miles  across  the  strait from  Isabela.  It  was  founded  in  K>35  as  a 
base  of  operations  against  Moro  pirates;  shortly 
licfore  the  Amerieaii  occupancy  of  the  islands  it 
was  almost  entirely  destroyed  by  fire,  partly  by 
the  Spaniartls  and  partly  by  the  Filipinos ;  since 
then  it  has  !»een  rebuilt.  Many  of  the  bouses 
are  of  stone,  and  the  town  contain:>  a  fort,  the 

Castle  of  San  Felipe,  a  cathedral,  a  puMk  bos- 
pital,  the  provincial  cafutol,  conapleted  in  19QB. 
and  a  customs  house.  Since  the  American  occo- 
pation  the  streets  have  been  improved,  pablic 
parks  established  and  docking  facihtics  hare 
been  extended.  It  is  connected  with  Manila  by 
steamer,  and  is  the  chief  market  in  the  soatfacn 
part  of  the  archipelago  for  hemp,  copra  aod 
gutta  percha.  Pop.  30,000.  (2)  A  District  of 
Moro  pro\'ince,  forming  the  western  peninsda 
of  the  island  of  Mindanao,  bounded  on  the 
north  by  Dapitan  and  Misamis,  on  the  sooth  bf 
the  Celebes  Sea  and  Basilan  Strait,  on  the  catt 
by  Lanao  and  on  the  west  by  the  Snln  Sea; 
area,  with  dependent  islands,  6,085  square  mikl 
The  district  was  increased  in  size  by  the  aa  of 
the  Philippine  Commission  1  June  1903.  Thi 
main  mountain  range  extends  west  and  thea 
southwest  from  the  northeastern  boundary;  an- 

other range  traverses  the  Baflganinan  or  Flecha 
peninsula.  The  climate  is  the  best  in  the  Phil- 

ippines, the  temperature  varying  but  a  few  de- 
grees. Agriculture  and  stock  raising  are  the 

more  important  indtistries;  rice,  hemp,  coctoo, 
coffee,  sugar,  cocoanuts  are  cultivated;  and 
cloves  and  nutmegs  and  vegetables  are  also 
among  the  valuable  products  of  this  province 
Cattle,  horses  and  hogs  are  raised.  There  is  an 
abundance  of  valuable  woods,  particularly  teak 
and  juniper;  deposits  of  coai  at  the  IhsmI  of 
Sibuguey  Bay  and  at  other  places,  and  gold  aho 
is  found  in  the  western  portion.    Pop.  98JQ7& 

ZAMBONI'S  DRY  PILB.  in  tUctrkity,  s 
dry  voltaic  pile  or  battery  invented  by  tJuor 
bonL  Paper  silvered  on  one  side  is  damped 
and  coated  on  the  other  with  manganese  di- 

oxide; half  a  dozen  of  these  sheets  bciai 
superimposed  to  save  time,  discs  are  punched 
out,  and  1,000  to  2,000  sin^e  sheets  are  cooh 
pressed  in  a  glass  tube  with  metal  caps  and 
knobs  at  the  ends.  Such  a  pile  will  charge  i 
Ley  den  jar,  thongh  it  will  not  give  shocks  or 

sparks. 
ZAMIA,  a  genus  of  plants  of  the  family 

Cycadaccte,  (See  Cycapales).  In  aspect  die 
species  partly  resemble  palms,  and  oartl)*  tnc 
ferns ;  in  ailinity  the>'  are  nearer  the  latter  thtt 
the  former,  but  rise  considerably  alwve  dies 
in  organization.  They  are  nati\'es  of  tropidl 
America,  tropical  Asia,  the  Cape  of  Good  HopCp 
and  Australia.  The  stems  of  Z.  tmrnis  and  Z 
furfnracca,  and  the  seeds  of  Z.  pumiia,  in  the 
West  Indies,  yield  arrowroot.  The  Floridi 
Indians  call  the  last  *coontie.*  and  manufactwt 
flour  from  the  rhizomes.  It  grows  in  the  ever- 

glades of  Florida,  and  has  large  tubers  of  the 
shape  and  size  of  parsnips,  which  are  rooil 
and  gray  on  the  outside,  but  are  white  intenudy. 

7*he  tubers  are  pounded  to  a  pulp,  in  a  kg mortar,  and  washed  in  a  straining  cloth,  the 
abundant  starch  of  the  coontie  passing  throo^ 
and  settling  in  a  deerhide.  This  process  ria 
the  plant  of  an  acrid  poisonous  princtple  which 
is  carried  away  by  the  water.  The  Federal 
armies  lost  a  number  of  men  during  the  CM 
\\  ar.  who  ate  the  root  in  its  crude  yutoonotti 
state.  The  sediment,  or  starch  left  in  the  deer- 

skin after  straining,  is  fermented  and  dried 
and  becomes  a  yellowish- white  dour  ready  for 
use,  which  has  long  l>een  a  staple  food  oif  the 
Seminoles.  The  coontie  starch,  when  cxtncnd 
in  proper  mills,  is  liner  and  whiter  than  dK, 
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Indian  product,  and  is  called  Florida  arrow- 
root. It  is  nutritious,  and  makes  excellent 

puddings,  and  the  like. 

ZAMOJSKI,  za-moi'ske,  ZAMOYSKI.  or 
ZAMOSC,  an  ancient  family  of  Poland,  whose 
most    distinguished    members    have    been    Jan 
Zamojski,  statesman  and  general :  b.  Skokow, 
palatinate   of    Chelm,    1    April    1541:    d.   near 
Skokow,    3   July    1605.     He   was   educated   at 
Paris,  Strassburg  and  Padua,  and  in  1564  was 
elected  rector  of  the  university  at  Padua.     In 
1565  he  returned  to  Poland,  and  upon  the  death 
of  King  Sigismund  Augustus  in  1572,  succeeded 
in  so  organizing  the  equestrian  order,  that  in 
the  diet  of   1573,  held  at  Warsaw,  Henry  of 
Anjou   (afterward  Henry  III  of  France)   was 
chosen  king  of  Poland.    Upon  the  abandonment 
of  Poland  by  Henry,  a  party  of  nobles  elected 
Maximilian    II    of   Austria,   and   he   was  pro- 

claimed  king   by   the  primate;    but   the   party 
hostile    to   the   house  of   Austria,   led   by  Za- 
mojski,    chose    Stephen    Bathory    (q.v.),    who 
marched    rapidly    to    Cracow,    and    was    there 
crowned.    Zamojski  was  made  grand  chancellor 
of  the  kingdom  and  became  a  power  in  Polish 
aflPairs.     He    was    afterward    married    to    Gri- 
selda,  a  niece  of  the  king.    In  1580,  during  the 
war  with  Russia,  Bathori  appointed  him  com- 

mander of  the  principal  army,  with  the  title  of 
hetman;   and  in   1582  he  negotiated  the  peace 
by  which  Livonia,  Esthonia  and  Novgorod  were 
ceded  to  Poland.     After  the  death  of  Bathori 
in  1586,  he  might  have  secured  the  crown  for 
himself;  but  he  used  his  influence  in  favor  of 
Sigismund   III,    son   of   the  king  of   Sweden, 
defeated  the  army  of  the  opposing  claimant,  the 
Archduke  Maximilian,  at  Cracow,  pursued  him 
into  Silesia,  and  took  him  and  his  forces  pris- 

oners.    From    1590   to    1597  he   was   engaged 
in  a  constant  series  of  wars;  and  while  often 
at  variance  with  Sigismund,  with  whom  he  was 
no  favorite,  he  remained  a  dominant  figure  in 
the    state,      fighting    successfully    against    the 
Turks,   Tartars   and   Cossacks,   and  oftentimes 
supporting  the  army  from  his  private  fortune. 
Zamojski  was  not  only  a  great  statesman  and 
general,   but  a  munificent  patron  of  literature 
and   the  sciences.     He   founded  New  Zamosc, 
which    came    to    be    regarded   as    one    of    the 
strongest  fortresses  of  Poland,  and  established 
there  a  university  and  a  famous  printing  press. 

He     wrote     ̂ Testamentum    Joannis     Zamori* 
(1606),  and  many  letters  of  his  are  to  be  found 

in    Lunig's    ̂ Literae   Procerum    Europae.*     Jan Zamojski,  general,  grandson  of  the  precedmg: 
b.  1626 ;  d.  Warsaw,  2  April  1665.    He  partici- 

pated   in    the    campaign    of    1651    against    the 
Cossacks,  was  made  palatine  of  Sandomir.  and 
was  conspicuous  in  the  wars  that  followed.    In 
1659  he  was  at  the  head  of  the  army  which 
acted  in  the  Ukraine  against  the  tsar  of  Rus- 

sia.     Andrzej    Zamojski,    statesman:   b.    Bie- 
zun,    1716;   d.   Zamosc,   10  Feb.   1792.    He   en- 

tered the  military  service  of  Saxony,  returned 
to  Poland  in  1754  and  was  made  marshal  of  the 

palatinate  of  Smolensk.     In   1760  he  emanci- 
pated his  serfs,  and  on  the  accession  of  Stanis- 

las,  Augustus  was  appointed  grand  chancellor 
in  1764,  an  office  he  resi^ied  rather  than  sign 
the  partition  treaty.    In  1/76,  at  the  request  of 
the  diet,  he  drew  up  a  code  of  laws,  which  was 
printed   under   the   title  of    ̂ Zbtor  praw   sado- 
wych^    (1778).     The   liberal   character  of   the 
code,    especially    its    provision    for    a    general 

measure  of  emandpadon,  aroused  against  it  so 
great  a  hostility,  that  in  the  diet  of  1780  it  was 
not  permitted  to  be  read,  but  it  was  adopted  in 
1791.  Andrzej  Zamojski,  statesman,  grand- 

son of  the  preceding:  b.  2  April  1800;  d.  Cra- 
cow, 29  Oct.  1874.  lie  studied  at  Geneva  and 

Edinburgh  entered  the  Polish  civil  service  in 
1823  and  was  Minister  of  the  Interior  of  the 
revolutionary  government  in  1831.  He  later 
introduced  steam  navigation  on  the  Vistula, 
but  as  the  head  of  an  important  agricultural 
association  incurred  the  suspicion  of  the  Rus- 

sian government.  The  association  was  sup- 
pressed in  1862.  At  the  reguest  of  the  viceroy, 

Grand  Duke  Constantine,  Zamojski  drew  up  a 
statement  of  the  claims  of  Poland,  a  document 
which  displeased  the  Russian  government  and 

caused  Zamoj  ski's  banishment. 
ZAMORA,  tha-mo'ra,  Antonio  de,  Spanish 

dramatist:  b.  Madrid,  about  1660;  d.  diere,  be- 
fore 1744.  He  was  a  court  officer  during  the 

reign  of  Philip  V  and  also  held  a  secretaryship 
in  the  department  of  Indian  a£Eairs.  He  wrote 
many  dramas  which  were  highly  esteemed  by  his 
contemporaries,  some  40  of  which  are  extant 
He  imitated  the  style  of  Calderon,  but  rarely 
attained  the  poetic  beauty  of  that  author.  To 
modem  taste  his  plays  are  slow  and  over-loaded 
with  stage  directions  which  were  probably  nec- 

essary in  their  day,  and  they  lack  the  brilliant 
invention  of  the  dramas  of  Calderon  and  Lope 
de  Vega.  Yet  they  are  the  best  of  their  age. 
The  best  of  his  dramas,  however,  show  skilful 
development  of  character.  Among  the  most 
noteworthy  are  ̂ Mazariegos  y  Monsalves^ ; 
<Cada  uno  es  Linaje  Aparte^ ;  ̂El  hechiiado  por 
fuerza,^  a  comedy  produced  in  Spain  in  modern 
times;  and  ̂ £1  Convidado  de  Piedra,^  on  which 
is  based  the  libretto  of  the  opera  of  ̂ Don 

Juan.^ 

ZAMORA,  Spain,  a  city  and  capital  of  a 
province  of  the  same  name,  140  miles  northwest 
of  Madrid,  on  a  rocky  hill  on  the  right  bank 
of  the  Douro  which  is  here  crossed  'by  a  fine 
bridge.  It  has  interesting  mediaval  buildings, 
and  is  the  see  of  a  bishop;  the  cathedral  is  a 
Gothic  structure,  completed  about  1174,  but  par- 

tially modernized  in  the  Corinthian  and  Doric 
styles.  Zamora  as  a  fortified  town  played  an 
important  part  in  early  Spanish  history,  and  it 
is  renowned  for  the  successful  defense  which 
it  made  against  the  Moors  in  939  a.d.  Pp[K 
20,000.  The  province  of  Zamora  is  divided  into 
eight  departments  and  has  a  population  of  about 

280,000. 
ZAMORA.  Venezuela,  an  interior  north- 

western state  bounded  by  Lara,  Miranda,  Boli- 
var and  Los  Andes.  It  has  not  been  very  much 

developed  and  possesses  many  natural  resources. 
The  capital  is  Barinas.  Pop.  36,000.  Area  of 
province,  25,212  square  miles.    Pop.  246,676. 

ZAMORA  Y  CORONADO,  e  ko-rS-na'fha, 
JosI  Mari4,  Central  American  jurist:  b. 
Cartago,  Costa  Rica,  1785 ;  d.  Cuba,  after  1846. 
He  was  educated  in  Spaiji  and  on  his  return 
from  there  held  important  judicial  and  civil 
posts  in  both  Porto  Rico  and  Cuba.  He  pub- 

lished ^Registro  de  la  legislaci6n  ultramarina* 
(6  vols.,  1844-48),  a  work  of  much  historical 
value  on  account  of  its  being  a  collection  of 
laws  and  regulations  pertaining  to  the  Spanish- 
American  colonies.    For  this  reason  it  has  been 
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larg^cly  consulted  by  students  of  Latin  Ameri- 
can law  and  institutions. 

ZAMOSC,  za'musch  (Zamostye.  in  Rus- sian) Russian  Poland,  a  fortified  town  in  the 
province  of  Lublin,  on  the  Wicprz,  50  miles 
southeast  of  the  town  of  Lublin.  It  was  laid 
out  in  1588  in  the  Italian  style  by  Jan  Zamojski, 
and  all  its  houses  have  arcades.  Its  fine  castle, 
the  four  churches,  the  arsenal,  and  the  town- 
house  are  the  chief  buildings.  The  manufac- 

ture uf  furniture  is  the  principal  industry. 
Pop.  I6,()(X). 

ZAMOUSB,  za-moos'.  the  West  African 
short-horned  buffalo  (q.v.). 

ZAMPA,  zan-i)a,  Ou  la  Fiancee  de  Mmr- 
bre,  an  opera  comiquc  by  the  French  composer, 
Louis  Joseph  Ferdinand  Herold  (q.v.),  first  pro- 

duced in  \6M. 

ZAMPIERI,  dzam-pe-a'rc,  Domenico.    See DOMKNICHINO. 

ZANARDELLI,  dza-nar-del'le.  Giuseppe, Italian  statesman:  b.  Hrescia,  29  Oct.  1826;  d. 
Modena,  21)  Dec.  VXy^.  After  study  at  Pavia, 
he  was  a  volunteer  in  the  war  of  1848,  then  was 
for  a  time  in  journalism  and  gave  lectures  on 
law,  but  was  forced  by  the  Austrian  oHicials  to 
discontinue  them.  Klected  deputy  in  1859,  he 
held  various  administrati\e  posts,  in  1876  be- 

came Minister  of  Public  Works,  and  in  1878  ol 
the  Interior.  From  1881  to  1883  he  was  Minis- 

ter of  Justice,  and  from  1887  to  18*)l  again  heW 
that  portfolio.  During  the  latter  period  of 
service  he  issued  the  penal  code  and  began 
a  reform  in  the  magistracy.  He  was  presi- 

dent of  the  Chaml)er  of  Deputies  in  1894, 
in  18%  was  again  chosen,  in  December  1897  ac- 

cepted the  portfolio  of  justice  for  a  third  time, 
but  withdrew  in  May  1898,  once  more  to  become 
president  of  the  Chamber.  This  post,  too,  he 
relin(]uished,  to  identify  himself  with  the  oppo- 

sition, and  at  the  fall  of  the  Saracco  Cabinet  in 

February  1901  was  able  to  form  an  administra- tion witn  the  aid  of  the  extreme  left.  He  was 
an  orator  of  high  nmk,  a  steadfast  Liberal,  and 
the  recognized  leader  of  the  constitutional  left. 
Failing  health  prompted  his  resignation  2  Nov, 
1903.  shortly  before  his  death. 

ZANDEH.  zan'da.     See  Nyam-Nyam. 
ZANE,  z§n,  Ebenezer,  American  pioneer: 

b.  Berkclcv  Countv,  \'a.  7  Oct.  1747;  d.  Wheel- ing, W.  Va..  1811.  Of  Danish  descent  he  made 
the  first  permanent  settlement  on  the  Ohio  River 
in  1770,  on  the  site  of  the  present  city  of  Wheel- 

ing, building  there  a  block  house  called  Fort 
Henry,  whence  he  repelled  several  Indian  as- 

saults during  the  Revolutionary  War.  He  was 
a  disbursing  ofticer  under  Lord  l>unmore;  held 
several  military  and  civil  offices,  and  attained 
the  rank  of  colonel.  The  land  where  the  city 
c»f  Zanesville,  Ohio,  now  stands,  formed  a  por- 

tion of  his  property,  and  he  assisted  his  brother 
T(»nathau  and  John  Mclntire  in  laying  out  that 
town  in  1790.  The  locality  was  called  by  them 
\Vestl>ourn,  and  the  present  name  was  not 
adopted  till  1802. 

ZANELLA,  dza-neHa,  Giacomo,  Italian 

poet:  b.  ('hi;nnpo  (Vicenza)  9  Sept.  1820;  d. 
\'ictii/a.  17  May  1SS8.  .'\fter  studying  for  the 
prifsthuod  at  \hv  Viotiiza  Seminary,  he  became 
professor  there  of  philosophy  and  Italian  liter- 

ature.    Having  htld  posts  in  lyceums  at  Venice, 

Vicenza  and  Padua,  he  was  made  profcsior  oi 
Italian  literature  in  the  University  of  Padn 
in  1866,  and  in  1871-72  was  rector  of  the  uni- 

versity. His  work  is  noted  for  beauty  of  style 
and  mastery  of  form;  his  most  popular  poem 
being  ̂ La  Conchiglia  Fossile'  (The  Fo&sil 
Shell).  His  first  volume  of  poems,* Verses.' 
appeared  in  1868,  and  was  followed  by  se^^ral 
others.  Among  his  poetic  tales  arc  *The  Lit- 

tle Calabresc'  (1870).  and  'Robin  Redbreast' 
(1881).  He  published  also  some  volumes  of 
prose,  including  <0n  Italian  Literature  in  ihc 
Last  Century >  (1885). 

ZANESVILLE,  Ohio,  city  and  county-4C« 
of  Muskingum  County,  at  the  confluence  of  the 
Muskingum  and  Licking  Rivers.  60  miles  cast 
of  Columbus,  on  the  Baltimore  and  Ohio,  the 
Pennsylvania,  the  Zanesville  and  Western,  the 
Wheeling  and  Lake  Erie,  the  Ohio  River  and 
Western,  and  several  electric  railroads.  The 
town  was  founded  by  Ebenezer  and  Jonathan 
Zane  and  John  Mclntire  in  1799;  it  was  capital 

of  the  State  in  1810-12;^  was  incorporated  as  a 
town  in  1814 ;  and  received  its  city  charter  io 
1850.  There  are  seven  bridges  crossing  the 
Muskingum  and  two  across  the  Licking  River, 
the  town  being  built  on  the  banks  of  the  two 
rivers.  The  Muskingum  is  made  navigable  for 
small  vessels  by  means  of  a  series  of  locks  ani 
dams,  and  the  city  thus  has  water  communica- 

tion with  Columbus;  and  with  Qeveland  hj 
means  of  the  Ohio  Canal.  The  city  is  sitiuted 
in  a  fertile  agricultural  rep^on  which  has  also 
deposits  of  coal,  clay  and  lincestone.  Manniac- 
tures  were  early  attracted  by  the  abundatt 
water  power  supplied  by  the  two  rivers  and  hf 
cheap  fuel ;  thc>'  consist  of  important  tile  worio^ 
potteries,  brickyards,  tanneries,  machine  shopi^ 
foundries,  bent- wood  works,  tube  works,  floor 
and  woolen  mills,  and  |;lass.  coffin  and  miniiii- 
tool  factories.  The  chief  buildinp^s  include  the 

Soldiers*  and  Sailors'  Monumental  Buildiog,tk 
County  Courthouse,  the  City  Market  House,  aad 
excellent  banking  and  fraternity  IrtiildugSi 
There  is  a  well-organixed  city  school  systcA 
both  Roman  Catholic  and  Lutheran  paroAiil 
schools,  a  business  college,  hi^  school  vd 
Roman  Catholic  Academy.  The  Mclntire  Chil- 

dren's Home  was  endowed  by  the  estate  of  Johi 
Mclntire,  and  the  John  Mclntire  Public  Linrary 
received  a  $50,(XX)  Carnegie  endowment  Tk 
city  owns  its  waterworks,  and  has  a  mmidpri 
hospital.  The  commission  form  of  govenOBCfll 
is  in  f(»rcc.    Pop.  (est)  33.000. 

ZANGWILL,  Israel  British  autiwr:  h 
London,  14  Feb.  1864.  He  was  educated  at  tk 

Jews'  Free  School.  ̂ Spltalfields,'  and  the  Univer- 
sity of  London,  published  in  1888  *The  PreaMcr 

and  the  Painter.*  a  fantastic  romance,  in  190 
estat>lished  Arid,  or  the  London  Puck,  a  hril 
liant  but  short-lived  periodical,  and  soon  made 
his  reputation  by  his  essays,  works  in  SctioSi 
and  plavs.  His  department  of  literary  canscri^ 
< Without  Prejudice.'  in  the  Pall  Mail  Mmt 
cine.  iK-came  well  known  in  Great  Britain  f«r 
its  able  critiques.  Some  of  these  essays  wcit 
gathered  into  a  volume  of  that  title  m  IM 

Some  of  ZanK^'ill's  liest  fiction  deals  with  Jcv- 
Lsh  t>-pes  and  subjects,  as  in  *  Dreamers  of  Ae 
Ghetto^  (1^),  with  its  semi-historical  pictnci 
of  Heine.  Spinoza,  Uriel  (Gabriel)  ActMtaani 
others.    He  lectured  in  Great  Britain, 
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Palestine,  Holland  and  the  United  States,  and, 
as  a  prominent  Zionist,  gave  addresses  in  con- 

nection with  that  movement  and  the  applica- 
tion to  it  of  the  Baron  de  Hirsch  millions ;  and 

is  president  of  the  Jewish  International  Territo- 
rial Associatiion.  His  literary  work  is  in  a  style 

of  much  distinction,  with  frequent  toiiches  of 
irony.  Besides  the  works  already  mentioned  he 
is  author  of  ̂ Children  of  the  Ghetto>  (1892); 
<Ghetto  Tragedies>  (1893);  <They  That  Walk 
in  Darkness>  (1899);  <The  Mantle  of  Elijah> 
(1900);  <The  Grey  Wig>  (1903);  <The  Celi- 
hates'  Club>  (1904);  *Blind  ChLldren,>  verses 
(1903);  ̂ Ghetto  Comedies>  (1907);  Italian 
Fantasies>  (1910);.<The  War  for  the  World> 
(1916);  <The  Principle  of  Nationalities  > 
(1917);  <Chosen  Peoples*  (1918),  etc.  The 
play  which  he  constructed  (under  the  same 
title)  from  his  < Merely  Mary  Ann'  (1893),  was 
more  successful  (1904)  than  the  dramatization 
(1899)  of  < Children  of  the  Ghetto>  or  the  one- 
act  <The  Moment  of  Death >  (1900).  ̂ Six  Per- 

sons* (1892)  was  well  received  in  England  and 
later  plays  include  *The  War  God*  (1911); 
^Piaster  Saints*  (1914);  <Too  Much  Money* 
(1918),  etc. 
ZANGWILL,  Louis,  English  author,  brother 

of  I.  Zang\vill  (q.v.) :  b.  Bristol,  25  July  1869. 
At  first  a  journalist  he  later  took  up  literature 
as  a  profession,  using  for  a  while  the  pseudo- 

nym ^^ZZ.**  He  has  published  ̂ A  Drama  in 
Dutch*  (1894);  <The  World  and  a  Man* 
(1896);  <The  Beautiful  Miss  Brooke*  (1897); 
<A  19th  Century  Miracle*  (1897)  ;  <One's  Wo- 

mankind* (1902);  ̂ An  Engagement  of  Con- 
venience*   (1908),  etc. 

ZANKOFF,  zan'kof,  Dragan,  Bulgarian 
politician:  b.  Sistova,  1827;  d.  Sofia,  24  March 
1911.  He  studied  at  the  universities  of  Odessa, 
Kiev  and  Vienna,*  and  entering  the  service  of 
Turkey,  became  secretary  to  the  Pasha  of  Rust- 
chuk,  Bulgaria.  In  1880  he  was  made  Premier 
of  Bulgaria  and  Minister  of  Foreign  Affairs  by 
Prince  Alexander,  and  again  held  the  post  of 
Premier  1883-M.  Later  he  became  the  enemy 
of  Alexander  and  the  head  of  the  pro-Russian 
party.  On  the  night  of  20  Aug.  1886  Zankoff 
with  a  party  of  fellow-revolutionists  broke  in 

Prince  Alexander's  palace  and  forced  him  to resign.  Zankoff  then  became  a  member  of  the 
provisional  government.  Upon  the  restoration 
of  the  prince  he  was  banished,  but  was  subse- 

quently permitted  to  return.  He  again  became 
the  leader  of  the  Russophile  party  and  in  1902- 
03  he  was  president  of  the  Sobranje. 

ZANOTTI,  dza-not'te,  or  CAVAZZONI 
ZANOTTI,  Giovanni  Pietro,  jo^van'ne  pe-a'- tro,  Italian  artist:  b.  Paris,  16/4;  d.  (jortona, 
1765.  He  was  a  pupil  of  Lorenzo  Pasinelli  at 
Bologna,  and  became  a  good  designer  and 
colorist,  and  an  adept  in  chiaroscuro.  For 
churches  at  Bologna  he  executed  several  altar- 
pieces,  among  the  chief  that  of  ̂ The  Incre- 

dulity of  Saint  Thomas*  in  the  church  of  that 
saint.  There  is  also  in  the  Palazzo  Pubblico  a 

large  picture  by  him  of  *The  Ambassadors  of 
Rome  Swearing  Fidelity  to  the  Bolognese.*  At 
Cortona,  where  he  long  resided,  he  distinguished 
himself  by  such  pictures  for  churches  as  ̂ Christ 
Appearing  to  Mary  Magdalene*  and  *  Christ 
Carrying  His  Cross.*  He  was  a  careful  writer 
on  art,  the  most  important  of  his  works  being 

the  ̂ Storia  dell*  Accademia  Gementina  di  Bo- 
logna*  (2  vols.,  1739). 

ZANTEy  zan't^,  Greece  (anc.  Zacynthus), 
one  of  the  Ionian  Islands,  in  the  Mediterranean, 
between  eight  and  10  miles  south  of  (Tepha- 
lonia  and  15  miles  from  the  nearest  point  of 
Greece.  It  is  about  24  miles  long,  12  miles 
broad,  and  60  miles  in  circuit ;  area,  277  square 
miles.  It  has  the  form  of  an  irregular  oblong, 
indented  with  a  deep  bay  at  its  southeast  ex- 

tremity. The  western  half  is  hilly,  rising  to 
2,500  feet,  and  the  west  coast  exhibits  limestone 
cliffs.  The  east  coast  has  a  harbor,  within 
which  is  situated  the  town  of  Zante  (pop. 

about  13,501),  a  thriving  and  well-built  place, 
the  see  of  a  Greek  protopapas,  and  of  a  Roman 
Catholic  bishop.  Part  of  the  island  consists  of 
an  extensive  fertile  f4ain,  having  the  appear- 

ance of  one  continuous  vineyard,  with  a  few 
parcels  under  cereals  or  pasture.  The  pre- 

vailing rocks  are  calcareous;  gypsum  appears 
in  various  parts,  and  its  (pitch-wells  are  famous. 
Earthquakes  frequentJly  occur.  The  staple  ex- 

port of  Zante  is  the  dried  "currant**  of  com- 
merce, the  fruit  of  a  dwarf  grape.  The  other 

chief  exports  are  oil,  soap  and  a  little  wine; 
pomegranates,  melons,  peaches,  oranges,  cit- 

rons and  other  fruits  are  also  grown,  but  the 

com  raised  scarcely  supplies  three  months' consumption,  (joats  are  the  only  livestock. 
The  island  forms  a  monarchy  of  the  kingdom 
of  Greece  since  1864;  it  is  mentioned  by  Homer, 
and  was  formerly  an  independent  state  which 
successively  came  under  Macedonian,  Roman, 
and  finally  Greek  rule.    Pop.  42,502. 

ZANTHOXYLUM,  a  genus  pi  the  family 
Rutacea,  composed  of  erect  or  climbing  shrubs 
or  trees,  often  with  prickly  branches.  The 
leaves  are  compound,  pinnate,  sometimes  re- 

duced to  three,  or  rardy;  to  one,  leaflet,  usually 
pellucid-dotted.  The  flowers  are  small,  in  axil- 

lary or  terminal  panicles,  and  are  from  three-  to 
five-parted.  The  fruits  split  in  two,  with  one 
or  two  shining  black  seeds.  Zanthoxylum  is  a 
large  genus,  tound  in  both  the  Eastern  and 
Western  hemispheres,  especially  in  their  warmer 
parts.  The  species  are  so  aromatic  and  pun- 

gent that  in  the  countries  where  they  exist  they 
are  popularly  called  peppers,  specially  Z.  pipen- 
turn,  called  Japan  pepper,  which  is  regarded  as 
an  antidote  for  poison.  Z.  rhetsa,  an  Indian 
species,  has  small  yellow  flowers  and  small 
round  berries,  which,  when  unripe,  taste  like 
the  skin  of  a  fresh  orange.  Its  fruit,  and  the 
seeds  and  bark  of  Z.  alatuntt  which  grows  near 
the  base  of  the  Himalayas,  and  those  of  Z. 
budrungGt  also  Indian,  are  given  as  aromatic 
tonics  in  fever,  diarrhoea,  dysentery  and  cholera. 
They  are  used  as  a  condiment  in  India  and  as  a 
fish-poison.  The  small  branches  are  en>ployed 
to  make  walking-sticks,  and  the  twigs  as 
toothbrushes.  The  seeds  of  the  latter  are  as 
fragrant  as  lemon  peel.  Z.  clceuarherculis  and 
Z.  americanum  applied  externally  to  the  gums 
or  taken  internally,  are  powerful  sudorifics  and 
diaphoretics  used  in  toothache,  paralysis  of  the 
muscles  of  the  mouth  and  rheumatism.  The 
root  of  Z.  niiidwn  is  sudorific,  emmenagogue, 
etc.  The  powdered  bark  of  Z,  hietfiale  is  given 
in  Brazil  in  earache;  and  the  capsules  and  seeds 
of  Z,  hostile  are  employed  in  northern  India 
to  intoxicate  fish.    The  West  Indian  species  of 
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Zanthoxylum  is  called  yellow- wood,  Z,  caru 
b(Fum  being  differentiated  as  the  prickly  yel- 

low-wood. It  is  a  tree,  20  to  50  feet  high, 
whose  prickly  young  stefns  are  made  into  walk- 

ing-sticks. The  wood  is  used  for  inlaying  and 
for  furniture.  Z.  cribrosum  is  the  satin-wood 
of  the  West  Indies,  which  when  first  cut  has 
the  odor  of  the  veritable  satin-wood.  Z.  fagara 
is  a  small  tree  common  in  the  same  region,  and 

tropical  America,  producing  a  hard,  heavy,  red- disn-hrown  wood  kiK>wn  as  savin  or  iron- wood 
or  as  the  wild-lime.  Still  another  species  is 
Z.  emaryinatum,  a  shrub  with  coriaceous  foli- 

age, exported  under  the  name  of  rose-wood, 
but  called  licca-tree  or  lignumvorum  at  home. 
The  commonest  species  of  the  northern  United 
States  and  the  hardiest  is  Z.  ameruanutn,  a 
shnib  or  small  tree,  with  odd-pinnate  leaves, 
and  twigs  which  are  generally  prickly.  The 
cymose  flowers  are  axillary  and  sessile,  without 
calyx,  and  they  are  greenish-white.  The  cap- 

sules are  black  and  ellipsoidal.  It  is  called 
prickly-ash  or  toothache-tree,  because  both  In- 

dians and  country  people  used  the  hot,  acrid 
bark  of  lioth  this  species  and  Z.  claz'oher cutis, 
which  when  chewed  produces  a  stinging  sensa- 

tion, for  aching  teeth.  The  bark  of  lx)th  these 
species,  and  the  capsules  of  the  latter,  are  a 
powerful  stimulant  and  tonic  drug.  The  south- 

ern prickly  ash.  Z.  clava-herculis,  the  sea-ash, 
or  pepper-wood,  has  its  flowers  in  large  ter- 

minal compound  c>'mes,  and  its  prickles  are 
supported  on  corky  cushions. 

ZANZALIANS.    See  Jacobites. 

ZANZIBAR,  zan-zi-bar'.  East  Africa,  (1) A  sultanate  comprising  the  whole  coast  t>etween 

Magdishu  (Magadoxo),  al)OUt  lat.  2°  N.,  and 
Cape  l>elgado,  lat.  10°  AZ  S..  with  the  four 
islands  of  Zanzibar,  Pemba,  Lamu  and  Mafia. 
The  continental  part  of  the  sultanate  in  1890 
was  divided  between  British  East  Africa  and 
German  East  Africa;  while  the  island  and 
town  of  Zanzibar,  and  the  island  of  Pemba 
beciune  a  British  protectorate;  in  the  course 
of  the  European  War  the  German  territor>'  was 
taken  by  the  Allies  late  in  1917.  Joint  area, 
1,020  square  miles;  pop.  est.  250,000.  (2)  The 
island  of  Zanzibar,  with  an  area  of  640  square 
miles,  is  47  miles  long  and  20  miles  wide.  It 
is  partly  of  coralline  formation.  Its  forests 
have  disappeared  but  its  flora  is  abundant  and 
of  great  variety.  Its  fauna  is  chiefly  con- 

tinental. The  island  is  very  fertile  and  well 
cultivated,  being  <?specially  suited  for  the  cul- 

tivation of  cloves,  sugar,  coffee,  cocoa  and  vari- 
ous spices,  of  which  there  is  a  considerable  ex- 

port. There  are  more  than  60.000  acres  planted 
to  cloves,  and  there  are  extensive  plantations 
of  nibber  and  chile.  Copra  also  is  an  impor- 

tant export.  Roads  are  excellent  and  an  Amer- 
ican railway  traverses  the  island.  The  al)oli- 

tioii  of  slavery  was  accomplished  gradually,  be- 
vjnning  in  1K'>7,  when  il  was  decreed  that  no 
child  could  be  born  a  slave,  and  provision  for 
slaves  obtaining  freedom  was  made.  The  proc- 

ess was  completed  in  1908  and  wa<  notably 
successful  in  it^  avoidance  of  upsetting  eco- 

nomic conditions  or  otTendiuK  the  Moi&lems. 
The  hetiTcment'on*^  pttpulation  estimated  at  176.- 
(XK)  inrliide>  European^.  Arabs,  half-caste  Por- 
tukniese  fmni  ihe  Malabar  Coast  of  India,  and 
the  Snabili^  from  the  mainland.  (3)  Zanzibar, 
the  chief  town   (pop.  55.750)   on  the  west  side 

of  the  island,  is  the  centre  of  trade  for  the 
eastern  seaboard  of  Africa,  and  of  missionary 
and  exploring  work  for  the  interior.  The  city 
is  connected  with  all  parts  of  the  world  hy 
cables  and  is  a  regular  port  of  call  for  steam- 

ships plying  between  India  and  Europe.  Direct 
steamship  communication  was  established  »irii 
London  in  1910.  The  commerce  of  the  islands 
is  largely  in  the  hands  of  East  Indians,  off 
whom  there  are  about  10.000;  while  the  Arabi 
also  numbering  about  10,000,  are  the  principal 
landlords.  European  residents  number  Icsi 
than  300.  Both  its  exports  and  impons  amonDi 
to  more  than  £1,000,000  annually.  The  govern- 

ment is  practically  British.  • 
ZAPATA,  Emiliano,  Mexican  agitator  and 

revolutionar>'  leader:  b.  state  of  Morelos,  abovt 
1869.  He  became  known  as  a  political  agitator 
during  the  Diaz  regime  and  was  banished  to 
Quintana  Roo,  but  he  later  returned  to  his  native 
state.  In  1910,  at  the  time  of  the  Madcro  in- 

surrection, Zapata  fought  independently  against 
Diaz,  in  the  hope  of  personally  setting  up  a 
government.  He  formulated  a  scheme  for  an 
agrarian  reform  known  as  the  Plan  of  AyaU, 
and  when  it  was  refused  by  the  new  leaden  io 
Mexico  he  fought  in  turn  against  Madcro. 
Huerta  and  Carranza.  He  was  in  posscssioa 
of  the  capital  for  short  periods  in  March  and 
April  1915,  and  subsequently,  in  command  of 
an  army  of  al)out  10.000  men.  he  conducted  a 
harrying  warfare  in  the  neighborhood  with  the 
urpose  of  establishing  a  government  of  wfakh 
e  would  lie  the  heacT I 
ZAPOLYA,  za'pdl'yo,  John,  long  of  Hmh gary:  b.  al)Out  1487;  d.  1540.  After  the  death 

of  Louis  n  at  Mohacs  (1S26)  he  was  elected 
king  of  Hungary  by  the  National  party,  haviai 
previously  been  voi\-ode,  or  prince,  of  Transyl- 

vania. The  crown  was  contested  by  Ferdinand 
of  Austria,  who  was  at  first  so  successful  as  to 
compel  Zapolya  to  flee  to  Poland.  But  ik 
latter,  with  Turkish  assistance,  by  1S29  hid 
subdued  a  great  part  of  Hungary,  together  with 
the  capital  day  of  Buda.  as  well  as  Tranqrl- 
vania.  The  kmgdom  was  divided  between  Za- 

polya and  Ferdinand  in  1538  by  the  treaty  of 
Grosswardcin. 

ZAPPI,    Giovnimi    Bastitta    Pdicc,    )4- 
van'ne  ba-tes'ta  f a-le'chfi  zap'pe,  Italian  poet :  V 
Imola,  18  March  1667;  d.  Rome,  30  Aug.  1719. 
after  a  legal  training  at  Bologna,  he  went  to 
Rome,  where  he  gained  a  brilliant  repatatiaa 
as  jurisconsult  and  poet.  He  assisted  in  estab- 

lishing the  Academy  of  Arcadians,  in  whidi  be 
held  the  name  Tirsi  Leucasia  His  venc 
abounds  in  fantastic  adornments.  A  coUcctioi 
of  it  appeared  in  1776,  and  it  hat  been  other- 

wise published,  lx)th  separately  and  in 
ciation  with  that  of  his  Arcadian  col 
He  received  the  patronage  of XI. 

ZARA,  za'ra  (Itat.  dsara)^  Anstria,  a 
I>ort  town,  capital  of  Datmatia,  on  a  pronoOtofy. 
which  was  converted  into  an  isfaind  hy  raltin(K 
through  the  narrow  isthmus  which  fofmcrff 
connected  it  with  the  mainland,  70  miles  nor^ 
west  of  Spalatro.  It  was  a  fortress  tiO  MJl 
and  still  has  four  gates  and  mediarval  ra 
the  latter  now  converted  into  a  pubfic  , 
enade.     It  has  steep  and  narrow  streets;   
eral  s<iuares;  a  fine  Roman  triiflBphal  aitk;  as 
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interesting  cathedral,  in  the  Lombard  style, 
dating  from  the  13th  century;  several  other 
churches;  a  town-house;  a  lyceum,  gymnasium, 
archiopiscopal  seminary,  normal  and  other 
schools;  a  civil  and  a  military  hospital;  and 
a  capacious  but  somewhat  shallow  harbor,  ad- 

mitting warships  of  medium  size.  It  has 
manufactures  of  rosoglio,  maraschino,  and 
glass,  and  a  considerable  coasting  trade.  Zara 
has  stood  many  sieges,  particularly  one  in 
1202,  when  it  was  taken  by  the  Venetian  doge 
Dandolo,  with  the  assistance  of  the  French 
crusaders;  and  another  in  1346,  when  it  was 
taken  by  Marino  Faliero  in  the  face  of  a  large 
Hungarian  army.  It  was  under  Venetian  con- 

trol from  1409  and  passed  into  Austrian  pos- 
session in  1797.  It  was  under  French  rule  in 

1805-13.    Pop.  36,600. 

ZARATE,  thar-a'ta,  Antonio  Gil  y,  Span- 
ish dramatic  poet:  b.  San  Lorenzo  de  TEscu- 

rial,  Spain,  1795;  d.  1860.  He  was  educated 
in  Paris ;  and  on  his  return  to  Spain  became 
professor  of  physics  in  Granda.  He  after- 

ward wrote  dramas  notable  for  striking  situ- 
ations, lively  dialogue  and  elegant  versification; 

among  them  are  *Bianca  de  Bourbon*  (1835); 
^Guzman  il  Bravo* ;  ̂El  Czar  Demetrius.*  He 
also  published  a  history  of  Spanish  literature 
and  other  prose  and  poetic  work  including 
good    literary   criticism. 

ZARATE,  Augustin  de,  Spanish  historian: 
b.  about  1492;  d.  Madrid,  aibout  1560.  After 
holding  for  15  years  the  office  of  comptrol- 

ler of  Castile  he  accompanied  Nunez  Vela, 
viceroy  of  Peru,  to  South  America  in  1543, 
and  while  there  was  not  only  an  eyewitness 
of  many  historical  events  of  importance,  but 
made  a  close  study  of  Peru  and  its  annals. 
On  the  fall  of  Gonzalo  Pizarro  he  returned 

to  Spain  and  in  1555  published  ̂ Historia  del 
descubrimento  y  conquista  de  la  provincia  del 
Peru*  (History  of  the  Discovery  and  Con- 

quest of  the  Province  of  Peru).  There  have 
been  many  later  editions  of  this  most  valuable 
work,  and  it  has  been  translated  into  French, 
English,   German,   Portuguese  and  Italian. 

ZARATHUSHTRA,  za-ra-thoosh'tr^,  the name  by  which  Zoroaster  is  known  in  the 
<  A  vesta.*     See  Zoroaster. 

ZARATITE,  an  cmerald-grecn  incrustation 
usually  on  chromiie.  It  is  a  hydrous  basic 
carbonate  of  nickel.  lis  best  known  locality 
is  at  Texas,  Pa.  It  is  often  called  ̂ 'emerald 

nickel.** 
ZAREEBA,  the  general  name  of  all  the 

African  striped  species  of  the  horse  family. 
Sec  Zeriba. 

ZARITZIN,  Russia.    See  Tsaritsyn. 

ZARLINO,  tzar-le'no,  Giuseppe,  Italian composer:  b.  Chioggia,  near  Venice,  1517;  d. 
Venice,  14  Feb.  1590.  He  became  a  Francis- 

can in  1537  and  in  1541  went  to  Venice  to 
study  music  with  Willaert.  In  1565  he  was 

appointed  choir  master  of  Saint  Mark's,  Ven- 
ice, and  continued  in  that  position  till  his 

death.  He  was  especially  famous  for  the 
music  he  composed  to  be  performed  on  the 
occasion  of  the  victory  of  Lepanto.  He  de- 

termined the  relations  of  the  tones  and  semi- 
tones more  precisely  than  had  previously  been 

done,   and  on   this   subject   wrote   ̂ Instituzioni 
VOL.  29—44 

armoniche*  (1563-73).  Other  works  of  his 
are  ̂ Dimostrazioni  harmoniche  (1571);  ̂ Sop- 
plementi  musicali^  (1588).  Among  his  musi- 

cal compositions  may  be  named  ̂ Mjdula- 
tiones^  (1566);  ̂ Lectiones  pro  Mortuis' 
(1563). 
ZARNCKE,  tsarn'ke,  Friedrich,  German 

scholar:  b.  Zahrenstorf,  near  Briiel,  Mecklen- 
burg-Schwerin,  7  July  1825;  d.  Leipzig^  15 
Oct.  1891.  After  study  at  Rostock,  Leipzig 
and  Berlin,  he  founded  the  Litterarisches  Zen- 
traibhtt  fur  Deutschland  at  Leipzig  in  1850, 
and  in  1858  became  professor  at  the  university 
there.  His  work  in  connection  with  medisval 
literature  was  of  particular  importance,  and 
his  chief  publications  were  his  edition  of 

Brant's  <Narrenschiff'  (1854),  and  joint-edi- 
tion of  Benecke's  *  Middle  Highr  German  Lex- 

icon^ (1863).  His  valuable  library  was  ac- 
quired by  Cornell  University.  Among  his 

further  writings  were  a  study  of  Christian 

Reuter  (1884)  and  ̂ Kurzgefasstes  Vcrzeich- 
niss  der  Originalaufnahmen  von  Goethes  Bild- 
niss>    (1888). 

ZARSKOJB-SELO,  zar-skol-sa'lo,  Russia. 
See  Tsarskoye-Selo. 

ZASULITCH,  Viera  Ivanovna,  Russian 
revolutionist:  b.  1851.  She  was  arrested  for 
connection  with  a  revolutionary  plot  in  1869,  im- 

prisoned for  two  years  and  was  later  under  police 
surveillance  in  Eastern  Russia,  but  was  freed 
in  1876.  On  5  Feb.  1878  she  shot,  but  did  not 
kill.  General  Trepov,  head  of  the  secret  police, 
because  of  his  ordering  the  Hogging  of  a  student 
who  had  failed  to  salute  him.  She  was  ac- 

quitted by  the  jury  at  her  trial  and  the  verdict 
was  favorably  received.  General  Trepov.  in 
deference  to  public  opinion,  was  transferred  to 
the  cavalry.  Later,  her  acquittal  was  annulled 
by  the  Supreme  Court  of  Appeals,  and  Mmc. 
Zasulitch  fled  to  Switzerland,  remaining  there 

until  the  Tsar's  amnesty  of  1905  permitted  her 
return  to  Russia.  Her  works  were  published 
(2  vols.,  1906). 

ZAUBERFLOTE,  tsow^e-fle^te,  Die 
f^The  Magic  Flute*),  an  opera  by  Mozart, 
first  produced  at  Vienna  in  September  1791, 
under  the  direction  of  the  composer.  A 
French  version  of  the  opera  bears  the  title 

*Les  Myst^res  d'lsis.^ 
ZAVALA,  tha-va'la,  Joaquin,  Nicaraguan 

politacian:  b.  Nicaragua,  about  1839.  He  en- 
tered the  army,  became  prominent  in  political 

affairs  and  was  president  of  Nicaragua  1879^ 
83.  He  was  afterward  Minister  to  the  United 
States  and  in  1893  headed  the  insurrection 
which  secured  the  deposition  of  President 
Sacaza  in  May  1893.  On  17  July  of  that  year 
he  was  declared  provisional  president,  but  only 
to  lose  his  position  through  another  revolt  a 
fortnight  later. 

ZBYLITOWSKI.  zbMT-tow'ske,  Andre, 
Polish  writer,  philosopher  and  poet:  b.  Galicia, 
1732;  d.  1813.  He  was  doctor  of  philosophy 
for  a  time  at  Cracow  and  later  made  extensive 
travels  through  South  America  and  Europe. 
Author  of  ̂ Rhythms  in  Polish  Verse>  (1763); 
<The  MarshaP;    <A  Beard,>   etc. 
ZBYLITOWSKI,  Pierre,  Polish  writer 

and  poet:  b.  in  the  palatine  of  Lubein  1684;  d. 
Warsaw  1757.    He  was  educated  at  the  Uni- 
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versity  of  Warsaw  and  after  leaving  there 
traveled  extensively  through  Europe  and  North 
America.  He  his  published  *Porydia*  (1734); 
^Epigrams^  (1735) ;  *  Lucie,  >  a  poem  (1739), etc. 

ZEA,  tha'a,  Francisco  Antonio,  Colombian 
naturalist  and  statesman:  b.  Medellin,  New 
Granada  (Colombia),  21  Oct  1772;  d.  Bath, 
England.  28  Nov.  1822.  After  study  at  the 
College  of  Popayan,  he  was  connected  with  the 
botanical  expeditions  of  Mutis,  in  1795  was 
sent  to  Spain  under  arrest  on  the  charge  of 
circulating  republican  literature,  and  though 
acquitted  in  1799  was  forbidden  to  return  to 
New  Granada.  He  carried  on  botanical  re- 

searches in  Europe,  but  in  1815  joined  Boli- 
var at  Jamaica.  In  1819  he  was  chosen  vice- 

president  of  •  Colombia  by  the  congress  of 
Angostura,  and  in  1820  went  to  Europe  as 
envoy  of  the  Colombian  republic  to  France 
and  England.  He  has  sometimes  been  styled 
the  ̂ Franklin  of  Colombia.^  Among  his  pub- 

lished works  are  ̂ Memoria  sobre  la  Quina 
segun  los  Principios  dc  Mutis^  (1800),  and  a 
<Historia  de  Colombia*    (1821). 

ZEA,  ze'^.    Sec  Ceos. 
ZEALAND,  ze'Und,  or  SJBLLAND,  Den- 

mark, the  largest  island  of  the  kingdom,  be- 
tween the  Cattegat  and  the  Baltic,  separated 

from  Sweden  by  the  Sound  and  from  Funen 
by  the  Great  Belt;  it  is  82  miles  long  by  68 
miles  wide  and  ver3r  irregular,  its  area  being 
2,636  square  miles,  including  the  two  islands 
Moen  and  Samsoe,  2,793  square  miles;  it  is 
three  miles  from  oweden  and  11  miles  from 
Funen.  It  has  no  mountains;  but  the  surface 
is  finely  variegated,  having  small  hills  and  fields 
of  a  fertile  soil,  intersected  by  canals.  It  pro- 

duces large  crops  of  corn,  and  has  excellent 
pasture.  Besides  several  other  towns  of  con- 

siderable importance,  it  contains  the  fortress 
of  Elsinore  or  Helsingor,  and  the  capital  and 
ro>'al  residence,  Copenhagen.  Pop.  about 
1.096,897. 
ZEALAND,  or  ZEELAND,  Netherbnds, 

a  province  bounded  south  by  Belgium,  west  by 
the  North  Sea,  east  bv  North  Brabant 
and  northeast  by  South  Holland;  area, 
690  square  miles.  The  capital  is  Middleburg,  in 
the  island  of  Walchercn;  principal  seaport 
town.  Flushing.  The  province  consists  of  a 
low-l>-ing  tract  of  land  on  the  frontiers  of  Bel- 

gium and  on  the  southern  shore  of  the  estuary 
of  the  Schelde,  and  of  the  islands  of  Wal- 
cheren,  North  and  South  Beveland.  Schouwen. 
Tholen,  etc.,  separated  from  each  other  and 
from  the  mainland  by  arms  of  the  Schelde, 
from  which  and  from  the  North  Sea  it  is  pro- 

tected by  dikes.  As  a  whole  the  province  is 
flat  and  fertile,  producing  excellent  crops  of 
the  ordinary  cereals,  a  considerable  quantity 
of  clover,  rape  and  madder,  and  a  superabun- 

dance of  excellent  fruit.  The  grass  lands  also 
are  rich  and  extensive.  The  climate  is  rather 
moist,  but  comparativelv  healthful.  Large 
tracts  partially  covered  by  the  sea  have  in 
recent  times  been  successfully  reclaimed.  Pop. 
236,149. 
ZEALOTS  (Greek,  sclotcs,  enthusiasts, 

followers  and  strong  supporters),  a  sect  of  the 
Jews,  composed  of  the  more  fanatical  elements 
opposed    to    Roman    rule.    They    led   a    revolt 

against  the  Romans  in  6  A.D.,  and  after  thai 
frequently  robbed  and  murdered  those  vhhoa 
they  knew  to  be  supporters  of  or  sympaihixen 
wiUi  the  Romans.  Felix  tried  to  suppre»>  then 

by  crucifyin(|[  all  of  the  sect  whom  he  couM  cap- ture, but  this  only  caused  an  increase  in  tnc 
number  of  their  acts  of  violence.  They  continu- 

ally stirred  up  the  Tews  against  the  Romasi&, 
and  were  largely  influential  in  bringing  on  the 
Jewish  War  of  66-70,  which  resuTted  in  the 
overthrow  of  Jerusalem. 

ZBBALLOS,  tha-bal'yds,  or  CSBALLO& 
Pedro  (Zeballos  Gwtes  y  CALneaoN),  Span- 

ish general:  b.  Cadiz,  29  June  1715;  d.  Cordova, 
26  Dec  177&  Entering  the  army  as  a  cavalr} 
captain  in  1738,  he  became  a  lieutenant-general 
in  1755  and  was  dispatched  to  Buenos  Aires  a; 
governor  the  next  year.  On  the  outbreak  ot 
the  war  with  Portugal  and  England  in  17(jkl 
Zeballos  besieged  the  Portuguese  port  of  CoUt- 
nia  de  Sacramento,  near  the  entrance  of  th. 
Uruguay  River,  forcing  its  surrender  2  No^ 
1762,  and  capturing  26  English  ships  in  iu  hai; 
bor.  He  returned  to  Spain  in  176/  and  in  \*n 
was  made  viceroy  of  the  newly  established 
viceroyalty  of  La  Plata.  On  his  way  thither 
he  wrested  Santa  Catharina  fron:  the  Portu- 

guese and  retaking  Colonia  de  Sacrameniu. 
which  had  reverted  to  Portugal  since  its  formrr 
capture,  destroyed  it.  He  was  relieved  of  h;^ 
duties  in  1778  and  returned  to  Spain  where  be 
died  shortly  after  his  arrival. 

ZBBID»  ze^bed',  Arabia,  a  town  in  YcmcD, on  the  inland  route  from  Hodeida  to  Mokha,60 
miles  north  of  the  latter.  It  was  formerly  the 
seat  of  a  long  line  of  princes,  and  was  famooi 
for  its  commerce  and  learning.  In  the  ndgb- 
borhood  are  ruins  of  ancient  cities.  The  popu- 

lation has  dwindl^  to  9,000  inhabttanls. 

ZEBRA,  the  name  of  several  animals,  na- 
tives of  Africa,  belonging  to  the  family  ol  the 

horses.  The  zebra  belongs  to  the  same  gcncnl 
type  as  the  ass,  distinguished  from  Eqmus  (ibc 
horse)  proper  by  smaller  size  and  1^  having 
the  bodv  more  or  less  banded  black  upon  yellov. 
ish.  The  forelegs  only  possess  the  *wartiw* 
seen  in  both  fore-  and  hind-legs  in  the  hones; 
and  the  tail  is  *  tufted.*  The  p'pical  or  icoui- 
tain  zebra  (Equus  cebra)  inhabits  South  Africa. 
but  it  is  now  almost  extinct.  A  few  specimen, 
however,  are  strictly  preser\'ed  in  the  mocntauu 
ous  districts  of  eastern  Cape  Colony,  where,  nn- 
til  about  1875,  they  abounded  in  herds  on  dK 
plains.  The  body  is  cream-colored,  its  clianc- 
teristic  bands  being  deep  black.  The  stripn 
are  drawn  at  right  angles  to  the  axis  of  ibc 
body.  The  legrs  are  striped  right  down  to  the 
hoof,  but  the  under  part  of  tne  body  has  no 
stripes.  The  neck  licars  a  faint  de\'elopmcDt  oi 
skin  or  dew-lap.  and  the  mane  is  very  shoit 
The  animal  was  lon^  considered  untanable,  bo: 
experiments  made  smcc  1872  have  shown  that 
with  proper  treatment  it  can  be  made  to  woik 
well  in  harness.  Any  general  utilizatioa  and 
improvement  of  it  however,  seems  unpracti- 
cable.  The  dauw,  or  Burchell's  zebra  (tqmt burchcUi) ,  is  higher  and  more  graceful  Aaa  Ac 
true  zebra  and  is  the  one  commonly  seen  is 
menageries.  Its  stripes  are  narrower  and  so0^ 
what  diilerently  disposed  from  those  of  dK  tnc 
zebra,  and  extend  under  the  belly,  bot  are 
from  the  lower  part  of  the  legs.    It  has 
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driven  northward,  and  is  now  rare  even  in  the 

Transvaal.  Chapmann's  zebra  (E.  chapmanni) 
is  another  variety,  found  from  Bechuanaland 

north  to  the  Sudan.  Grevy's  zebra  (£.  grevyi) 
is  restricted  to  Abyssinia  and  SomalUand.  The 
quagga  (q.v.)  is  a  near  ally  of  the  zebras.  Con- 

sult Lydekker,  ̂   Royal  Natural  History^  ̂ Vol. II.  London  1895) ;  Tegetmeier  and  Sutherland, 
^Horses,  Zebras,  Mules  and  Mule^breeding^ 
(London  1895). 

ZEBRA  PARRAKEET,  an  Australian  or 
Elast  Indian  parrot.    See  Budgerigar. 

ZEBRA-SHARK.     See  Tiger-sharks. 

ZEBRA  WOLF,  an  early  colonial  name  for 
the  wolf -like,  striped,  predatory  marsupial  of 
Tasmania.    See  Dasyure. 

ZEBRA  WOOD,  in  botany  and  commerce: 
(1)  A  kind  of  wood  imported  from  South 
America,  and  used  by  cabinet  makers,  produced 
by  Connarus  guianensis  (Omphalobium  lam- 
berti),  a  large  tree  belonging  to  the  natural 
order  Connaracccc,  and  growing  in  Guiana. 
Its  colors  consist  of  brown  on  a  white  ground, 
clouded  with  black,  and  each  strongly  con* 
trasted,  thus  somewhat  resembling  the  skin  of  a 
zebra.  It  is  also  called  pigeon  wood,  and  is  used 

for  furniture.  (2)  The  wood  of  Eugenia  p'O" 
grans,  variety  cuneata.  It  is  a  shrub  about  eight 
feet  high,  growing  in  Jamaica.  (3)  The  wood 
of  Guettarda  speaosa,  an  evergreen  tree  25  feet 
high,  wnth  scarlet-colored  flowers,  growing  in 
the  East  Indies. 

ZEBU,  ze-boo'  or  tha-boo,'  Philippines.  See Cebu. 

ZEBU.    See  Indian  Humped  Cattle. 

ZEBULUN,  zeb'u-lun,  or  ZEBULON,  the 
10th  of  Jacob's  12  sons,  and  the  sixth  and 
last  by  his  wife  Leah  (Gen.  xxx,  19-20).  Of 
his  individual  history  nothing  is  related  in  the 
Scriptures,  but  his  name  was  given  to  one  of 
the  12  tribes  of  Israel,  and  to  a  region  of 
Palestine.  At  the  time  of  the  exodus  from 
Egypt  the  tribe  of  Zebulon  moved  in  the  van, 
following  the  tribes  of  Judah  and  Issacher. 
The  territory  of  the  tribe  lay  in  the  fertile 
hilly  country  to  the  north  of  the  plain  of  Jezreel, 
and  included  Nazareth.  The  tribe  of  Zebulon 
was  inferior  in  importance  to  several  of  the 
other  tribes  and  its  tribal  existence  closed  when 
Tiglath-Pileser  carried  its  principal  members, 
with  the  northern  tribes,  into  captivity  (2 
Kings  XV,  29). 

ZECH,  Frederick,  American  pianist  and 
composer:  b.  Philadelphia,  Pa.,  10  May  1858. 
Taken  to  San  Francisco  when  very  young,  he 
began  to  study  music  there  and  afterward  stud- 

ied in  Berlin,  1877-82.  Since  the  year  last 
named  he  has  resided  in  San  Francisco,  where 
he  has  been  conductor  of  the  symphony  orches- 

tra and  has  given  many  piano  recitals.  Among 
his  many  compositions  are  four  symphonies, 
four  concertos  for  piano  and  orchestra,  a  con- 

certo for  violin,  one  for  'cello ;  two  string  quar* tettes;  three  sonatas  for  violin  and  piano;  two 

for  clarinet  and  piano,  one  sonata  for  'cello  and 
piano,  one  for  flute  and  piano;  several  sympho- 

nic poems:  ̂ The  Eve  of  Saint  Ajames,*  ̂ Thc 
Raven  ̂  ;  ̂  Lamia  ̂   after  Keats,  and  ̂ The  Wreck 
of  the  Hesperus^  after  Longfellow;  operas  ̂ Thc 

Cruise  of  the  Excelsior*  and  <Wakinyon,>  a 
North  American  Indian  Opera,  sonatas  and 
songs. 

ZECHARIAH,  zek-^-rl'^,  the  11th  in  order 
of  the  Hebrew  writers  known  as  minor 

prophets.  Little  is  known  of  his  personal  his- 
tory, but  he  first  publicly  discharged  his  office 

as  priest  in  the  second  year  of  Darius  519  b.c 
He  is  called  in  his  prophecy  the  son  of  Bere- 
chiah  and  the  grandson  of  Iddo,  but  in  the  Book 

of  Ezra  (v,  1 ;  vi,  14)  he  is  termed  *the  son  of 
Iddo.*  He  was  priest  as  well  as  prophet  and  is 
associated  with  the  prophet  HaggaL  Tradition 
states  that  Zechariah  had  much  to  do  in  furnish- 

ing the  litur^cal  services  of  the  temple,  and  in 
the  Septuagmt  and  Vulgate  versions  several 
psalms  are  attributed  to  him.  He  deals  in  his 
prophecy  with  the  same  objects  as  occupied  the 
mind  of  the  prophet  Haggai.  His  style  is  char- 

acterized by  symbolic  vision  and  dramatic  ac- 
tion. It  is  distinctly  Apocalyptic.  This  form  of 

prophecy  never  predominated  until  after  the 
Exile  and  seems  to  have  constituted  an  clement 
in  the  last  and  most  powerful  appeal  made  by 
the  mouthpieces  of  Jehovah  to  the  heart  and 
conscience  of  His  people. 

Contents  of  the  Prophecy. —  The  great  por- 
tion of  the  Book  consists  of  a  series  of  visions 

intended  to  represent  grounds  for  national  con- 
fidence and  to  encourage  national  effort.  The 

prophecy  opens  with  an  exhortation  to  repent- 
ance and  a  warning  against  neglect  of  the 

prophet's  word.  The  remainder  of  the  book consists  of  two  sections.  The  first  section  runs 
from  chapters  i  to  vi. 

Ch.  i,  15,  contains  nine  symbols,  mostly  vis- 
ionSj^  accompanied  by  their  interpretations. 

Ch.  i,  8-17,  a  vision  of  the  horses  of  Jeho- 
vah, which,  as  His  messengers,  report  to  Him; 

along  with  His  reply. 
Ch.  i,  1&-21,  four  horns,  representing  the  op- 

ponents of  Israel,  are  broken. 
Ch.  ii,  a  man  with  a  measuring-line  lays  out 

the  restored  Jerusalem. 
Ch.  iii,  Joshua,  the  high  priest,  is  accused  by 

Satan,  and  acquitted,  and  is  honored  with  com- 
missions and  revelations  from  Jehovah. 

Ch.  iv.  the  beautiful  symbol  of  the  golden 
candlestick  and  two  olive  trees,  with  the  prac- 

tical application  of  encouragement  to  Zerub- ba'bel. 

Ch.  V,  1-4,  a  flying  roll  recording  a  curse 
upon  immoral  actions. 

Ch.  v,  5-11,  an  ephah  measure  containing  a 
woman  is  seen  carried  away  to  Babylon. 

Ch.  vi,  1-8,  four  chariots,  each  having  horses 
of  a  particular  color,  are  the  four  heavenly  spir- 

its charged  to  carry  out  God's  purposes  in  the earth. 
Ch.  vi,  9-15,  the  symbolical  action  of  crowns 

of  silver  and  gold  being  made  and  placed  upon 
the  head  of  Joshua  the  high-priest,  who  thus 
represents  the  Messiah-priest  upon  His  throne. 

The  second  section  runs  from  chapters  vii 
to  xiy.  In  ch.  vii  the  prophet,  in  answer  to  a 
qiiestion  as  to  observance  of  a  certain  fast,  re- 

plies that  the  true  fast  is  justice,  mercy  and 
I>icty,  which  had  been  so  much  neglected  in  ear- 

lier generations.  This  suggests,  in  ch.  viii,  the 
coming  Messianic  time,  when  the  city  shall  be 
populous  and  happy  under  the  renewed  protec- 

tion of  Jehovah,  and  the  fasts  shall  be  joyful 
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feasts,  attended  by  multitude  of  strangers  seek- 
ing His  fa\or. 
There  is  m)  much  ihat  is  mailer  of  dispute  in 

ch.  ix-xiv,  as  regards  their  date  and  immediate 
apphcation,  that  we  shall  ha\c  tu  cuntent  our- 

selves with  a  summary  and  a  few  general  re- 
marks. The  cuntenis  are  largely  sym])olical  and 

figurative.  Ch.  ix-xi,  form  a  division  by  them- 
selves, perhaps  written  by  the  Zechariah  of 

Isa.  viii,  2.  It  has  an  entirely  diilerent  historical 
setting  from  thai  of  ch.  i,  8.  Here  we  are  trans- 

ported back  to  the  8th  century  b.c.  Ch.  ix,  1-& 
refers  to  conquests  made  by  Tiglath-pileser  III 
(745-727  B.C.).  Northern  Israel  is  still  in  exist- 

ence, and  Assyria  is  still  in  its  "pride*  (x,  lOfl). 
These  allusions  form  part  of  the  very  texture 
of  the  prophecy,  and  are  assumed  by  some  to 
be  old  fragments  embedded  in  a  post-Exilic 
work. 

Ch.  ix,  1-8,  Syria,  Phoenicia  and  Philistia 
are  to  be  brought  low.  Yet  a  remnant  of  the 
Philistines  shall  be  united  witli  Judah,  and  lioih 
shall  be  under  the  protection  of  Jehovah.  Ch. 
ix,  9-17,  the  Messiah  shall  come  as  the  Prince  of 
Peace  to  restore  the  dispersed  of  Israel,  and 
save  them  from  thiir  enemies.  Ch.  x,  llie 

people  are  entreated  to  turn  to  Jehovah  in  ihi-ir 
troubles,  and  not  to  diviners  and  images.  Je- 

hovah will  be  the  defender  alike  of  Judah  and 
Israel,  restoring  and  strengthening  them  and 
bringing  low  their  oppressors.  Ch.  xi  an- 

nounces the  shock  of  war  which  appals  the 
rulers  of  Judah  (ver.  1-3).  The  rest  of  the 
chapter  is  allegorical.  It  represents  Jehovah 
as  rejected  l»v  His  people,  they  Injing  in  turn 
rejected  by  ilim,  their  true  Shepherd.  By  an 
expressive  figure,  the  brotherhood  of  Judah 
and  Israel  is  declared  to  be  broken.  Cn.  xii, 
1  to  xiii,  6,  the  nations  come  against  Jerusalem; 
but  JchoNuh  dcfeiuN  and  saves  it.  The  conflict 
is  .shown  to  be  .spiritual,  for  a  spirit  of  grace  and 
supplication  is  to  be  poured  upon  Judah  and 
Jerusalem.  Also  a  foumain  is  to  be  opened  for 
\\\v  cleansing  of  guilt,  and  the  idols  and  false 
prophets  are  to  be  banished.  Ch.  xiv  —  Again 
Jerusalem  is  liesiegcd.  and  this  time  it  is  taken, 
half  the  people  going  into  exile;  but  the  residue 
are  saved.  After  various  figurative  illustra- 

tions of  the  pH'Crsst's  and  results  of  the  Mes- 
sianic reign,  it  is  declared  that  the  survivors 

among  thi-  nations  shall  go  up  to  worship  in 
Jerusalem,  which  shall  be  wholly  consecrated  to 
)ehn\ah, 

ZECHARIAH,  Book  of.  One  of  the  gen- 
erally accepted  results  of  Biblical  criticism  is 

the  conchi'«i(>n  that  Zechariah  i-viii  are  the 
work  of  the  prophet  whose  name  they  bear,  but 
that  the  remainder  (»f  the  book,  chapters  ix-xiv, 
V.  as  written  by  aimther  author  or  authors. 
The  rea-ions  for  this  conclusion  will  be 
given  later.  The  first  part,  chapters  i~viii, 
will  \vc  discussed  by  themselves,  followed  by  a 
consideration  of  the  remaining  chapters. 

Zechariah  the  prophet  is  doubtless  to  be 
identified  with  Zechariah  the  priest  of 
Nehemiah  xii.  \<\  see  also  xii.  4.  He  was 
proliably  the  son  rather  than  the  grandson  of 
Iddo,  see  I'>ra  \.  1.  vi.  14,  the  phrase  "the  son 
of  Bererhiah"  in  Zechariah  i.  1  heing  a  later 
ad<1ition.  re«.nliiiiL'  from  a  confusion  with 
Zechariah  the  •»nii  of  Jeberechiah  mentioned  in 
Isaiah  viii.  2     The  evident  interest  of  Zechariah 

in  the  temple  is  in  accord  with  his  priestly 
descent.  But  his  general  outlook  is  more  pro- 

phetic than  priestly,  as  in  the  case  of  the  other 
priest-prophets,  Jeremiah  and  Ezekid.  Zech- 

ariah doubtless  returned  from  the  exile  in  the 
company  of  Zerubbabel  along  with  his  father. 
Iddo,  Nehemiah  xii,  1-4. 

These  chapters  are  given  precise  dates,  in 
the  years  520-518  B.c  The  historical  circum- 

stances of  that  time  are  well  known.  The 
return  from  the  Babylonian  exile  under 

Zerubbal>el  had  taken  place  some  16  years  be- fore. A  l)eginning  of  the  rebuilding  of  the 
temple  had  l>een  made  at  that  time,  if  the  dau 
are  historical,  but  it  is  evident  that  hitle 
progress  had  been  made.  The  people  became 
discouraged,  they  were  few  in  numtjcrs.  sur- 

rounded by  enemies,  with  precarious  conditions 
of  existence.  The  attempt  to  rctiuild  the  tem- 

ple was  soon  given  up,  and  the  people  resigned 
themselves  to  a  discouraged  selnsh  life.  Hag- 
gai  began  his  prophetic  ministry  in  S20.  en- 

deavoring to  encourage  the  people  to  rebnikl 
the  temple.  His  message  centred  al)OUt  this 
thought,  accompanied  \vy  denunciation  of  the 
people  for  their  sins  and  indifference.  About 
two  months  later  came  the  first  message  of 
Zechariah.  Both  prophets  speak  as  if  there 
had  been  no  return  from  the  exile  in  any  trac 
sense.  The  return  announced  in  prediction,  es- 

pecially by  Deutero-Isaiah,  was  to  be  a  glorioiu 
return,  accompanied  by  signal  maniiestatiom 
of  the  power  of  Yahweh.  Such  a  return  had 
not  taken  place.  Zechariah  speaks  of  the  pcupk. 
therefore,  as  still  in  captivity,  and  the  return 
as  yet  of  the  future.  Zechariah  continues  and 
amplifies  the  work  of  Haggai.  His  specific  ob- 

ject is  the  rebuilding  of  the  temple.  Imt  he 
seeks  the  attainment  of  this  end  by  a  presenta- 

tion of  the  glorious  future  in  store  for  the 
nation. 

There  are  protably  no  important  bter  ad- 
ditions in  these  chapters,  iv.  ()1>-10U  is  prob- 

ably by  Zechariah,  but  does  not  belons  in  its 
present  position  where  it  interrupts  the  con- 

nection. The  meaning  in  vi.  11-1 J  has  been 
obscured  by  textual  corruption,  which  will  i< 
considered  later. 

Chap,  i,  1-6  is  a  hortatory  introduction, 
dated  in  520.  The  main  part  of  the  collcctioa 

consists  of  i.  7-vi.  15,  lararin^  the  date  uf  51^ 
This  is  made  up  of  eight  visions  and  their  m- 
ten>retations,  with  an  appendix.  The  interpre- 

ter is  an  angel,  a  feature  ori^nal  with  Zcdu- 
riah.  I'he  first  three  visions,  i,  7-ii,  13.  present various  features  in  the  coming  return  from  the 
captivity;  iii-iv,  except  iv.  6l>-](ki,  6t»}  »itfa 
the  two  leaders  of  the  people.  Joshua  the 
priest  and  Zeniblialiel  the  IXividic  prince,  teach- 

ing tlie  removal  of  the  guilt  of  Joshua  and  of 
the  nation  and  the  divine  favor  which  will 
attend  both  these  leaders;  v.  1-vi.  8  contain 
three  visions,  dealing  with  the  pnrificatioa 
from  sin  of  the  restored  people.  \t,  9-13  coo- 
tains  a  historical  appendix  to  the  vitioos*.  This 
predicts,  in  accord  with  Haggai,  that  Zemb- 
bal>el  is  to  l>c  manifested  as  tlie  Ifessi^  re- 

building the  temple  and  bringing  dcKverancc 
to  the  people,  while  Joshua  is  to  be  dosehr  as^ 

sociated  with  him.  The  principal  place,  how- 
ever, is  occupied  by  Zenihhanel.  Verse  H 

doubtless  originally  mentioned  only  one 
for  Zerubbabel.  this  l>eing  required  by  the 
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text.  How  the  verse  originally  read  is  a  ques- 
tion ;  perhaps  the  latter  part  should  be  omitted. 

In  verse  13  the  phrase  '*and  he  shall  be  a 
priest  upon  his  throne®  should  be^  read  *^and 
there  shall  be  a  priest  upon  his  right  hand,* 
with  the  Septuagint.  The  changes  in  the  text 
as  it  now  is  were  doubtless  intentional,  intro- 

duced later  when  it  was  seen  that  Zcrubbabel 
was  not  the  Messiah.  For  the  interpretation 
here  ̂ iven  compare  verse  13  with  iv,  8.  Chaps, 
vii-viii  give  an  account  of  the  visit  of  men  of 
Bethel  to  the  prophet  with  inquiries  concerning 
fasting,  with  special  reference  to  the  fast  com- 

memorating the  destruction  of  Jerusalem.  The 
prophet  answers  that  the  future  will  be  a  time 
of  joy  and  rejoicing  rather  than  of  fasting  and 
sadness. 

The  thought  of  Zechariah  shows  much  simi- 
larity to  that  of  the  earlier  prophets,  with  which 

he  is  evidently  familiar,  and  his  phraseology 
also  shows  the  impress  of  their  influence.  He 
demands  faithfulness  to  Yahweh  and  the  ob- 

servance of  ethical  standards,  in  accord  with 
the  highest  teaching  of  the  pre-exilic  prophets. 

The  activity  of  angels  is  specially  prominent 
in  these  messages  of  Zechariah.  The  super- 

human adversary,  Satan,  also  appears  here  for 
the  first  time,  iii,   1-2. 

There  are  practically  no  resemblances  be- 
tween chapters  ix-xiv  and  i-viii,  while  there 

are  many  differences.  The  first  chapters, 
those  of  Zechariah,  are  precisely  dated,  the 
second  part  has  no  dates ;  the  first  part  has 
visions,  the  second  not;  the  first  part  makes 
the  temple  especially  prominent,  it  is  hardly 
alluded  to  in  the  second  part;  the  first  part 
reflects  the  Persian  period,  the  second  part  has 
no  certain  references  to  it;  and  the  peaceful 
outlook  of  the  first  part  has  become  warlike 
in  the  second  part,  and  is  characterized,  in  cer- 

tain portions,  by  a  bitterness  of  feeling  toward 
other  nations  hardly  paralleled  elsewhere,  see 
ix,  IflF,  13ff,  xii,  Iff,  etc.  The  nations  men- 

tioned are  not  those  of  the  Persian  period, 
Hadrach  and  Damascus,  ix,  1,  Hamath,  ix,  2, 
Greece,  if  the  text  is  correct,  ix,  13,  and  Assyria 
and  Egypt,  x,  10.  The  Messianic  picture  of  the 
second  part,  ix,  9-10,  is  the  ordinary  one  of  a 
Messianic  king  of  the  future,  his  reign  in  this 
case  to  be  preceded  by  the  destruction  of  enemy 

nations,  in  contrast  with  Zechariah's  concep- 
tion of  Zerubbabel,  the  prince  already  present, 

as  the  Messianic  king,  himself  bringing  de- 
liverance. 

The  question  to  what  period  chapters  ix-xiv 
belong  has  been  much  disputed,  which  is  also 
true  of  the  further  question  whether  they  are 
the  work  of  one  author,  or  of  more  than  one. 

The  following  features  are  claimed  to  be 
references  to  a  pre-cxilic  situation.  The  north- 

ern kingdom,  it  is  said,  is  still  in  existence,  ix, 
10,  13;  xi,  14;  Egypt  and  Assyria  are  contem- 

porary nations  of  the  writer,  x,  lOf;  idolatrous 
conditions,  10,  If,  are  thought  to  indicate  tfiis 
period ;  and  the  nations  mentioned  with  threats, 
ix,  1-7,  are  said  to  be  those  of  this  time,  see 
Amos  i,  3-10.  The  pre-exilic  date  usually  as- 

signed is  about  the  time  of  Amos. 
There  is  a  growing  tendency,  however,  to 

assign  these  chapters  to  the  time  after  the 
exile,  and  usually  to  the  Greek  period.  Little 
dependence  can  be  placed  on  the  mention  of 
the  Greeks  as  a  present  power,  ix,  13,  for  there 

is  considerable  reason  to  think  that  these  words 
may  be  an  addition.  The  nations  which  are 
here  denounced  were  prominent  during  the 
time  of  conflict  between  the  Seleucidae  of  Syria 
and  the  Ptolemies  of  Eg>'pt.  Egypt  and 
Assyria,  on  this  view,  designate  the  Ptolemies 
and  the  Seleucidae;  such  a  usage  probably  has 
parallels  elsewhere,  as  in  Micah  v,  5f,  which  at 
least  uses  the  term  Assyria  after  Assyria  had 
passed  away.  These  chapters  contain  evident 
allusions  to  the  captivity,  ix,  11  f,  x,  6-9.  There 
is  no  reference  to  a  Davidic  king  as  reigning 
in  Jerusalem,  the  Davidic  family  being  like  the 
other  noble  families,  xii,  7,  12ff.  The  general 
character  of  the  message  is  not  like  that  of 
pre-exilic  prophecy,  it  has  characteristics  which 
are  usually  called  apocalyptic,  found  in  Ezekiel 
xxxviii-xxxix,  Joel  iii,  Isaiah  xxiv-xxvii,  etc. 
These  characteristics  are  partly  vagueness  and 
obscurity;  in  part  the  form  of  presentation  of 
the  future,  the  nations  are  to  attack  Israel 
and  Yahweh  is  to  destroy  them;  and  especially 
the  great ^  extravagance  of  representation, 
founa  particularly  in  chapter  xiv.  The  priestly 
tone,  manifesting  itself  in  the  great  emphasis 
upon  the  externals  of  worship  and  upon  holi- 

ness, is  also  a  mark  of  the  later  time. 
The  inconclusiveness  of  some  of  the  argu- 

ments given  above  for  a  pre-exilic  date  has  al- 
readv  been  noted.  Further,  the  mention  of  the 
northern  kingdom  is  not  out  of  harmony  with 
the  postexilic  period,  for  a  return  of  Ephraim 
along  with  Judah  was  a  part  of  the  prophetic 
expectation,  see  Ezekiel  xxxvii,  16ff.  Idolatry 
is  not  unknown  after  the  exile,  contrary  to  the 
view  often  maintained,  see  Malachi  iii,  5. 

The  indications  which  have  been  mentioned 
point  to  the  Greek  period  for  chapters  ix-xiv. 
There  are  many  obscurities  in  these  chapters, 
so  that  the  interpretation  is  not  always  cer- 

tain. But  there  are  variations  in  the  repre- 
sentation which  make  it  probable  that  these 

chapters  are  not  entirely  the  work  of  one  au- 
thor, or  of  entirely  the  same  period.  Especially 

to  he  noted  is  the  optimistic  tone  in  ix,  11-xi, 
3,  in  which  the  restoration  of  the  people  from 
captivity  under  favorable  national  conditions 

is  indicated.  In  xi,  4^17,  xiii,  7-9,  however,  the 
tone  is  one  of  pessimism.  Here  severe  oppres- 

sion by  their  captors  has  aroused  intense  bitter- 
ness toward  them.  Such  oppression  seems  to 

have  characterized  the  reign  of  Ptolemy  Philo- 
pator,  222-205  B.C.,  after  the  battle  of  Raphia, 
217  B.C.  These  portions,  therefore,  seem  to 
have  been  written  after  217  B.C.,  while  the  more 
optimistic  portions  are  somewhat  earlier  under 
more  favorable  conditions.  It  may  be  that  the 
earlier  portion  includes  all  of  ix,  1-xi,  3,  and 
the  later  xi,  4-xiv,  21.  But  it  is  also  quite  pos- 

sible that  there  are  more  than  two  authors. 

In  the  whole  of  chapters  ix-xiv  the  principal 
thought  is  the  future  expectation  of  the  nation. 
In  the  first  part  it  is  a  message  of  hope  and 
national  restoration,  accompanied  by  punish- 

ment of  the  enemies.  In  the  second  part 
there  is  a  note  of  discouragement,  finding 
expression  in  bitterness  against  the  oppressors. 
The  destruction  of  these  oppressors  is  por- 

trayed with  expressions  of  hate  in  chapter 
xiv.  The  ethical  teaching  concerning  the 
present-day  conditions,  so  characteristic  of  the 
earlier  prophets  and  of  Zechariah  himself,  is 
not  found  here.    The  hopt  for  the  future  of 
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the  nation  is  principally  in  Yahwch's  manifesta- tion of  his  power  against  the  nations,  rather 
than  in  the  co-operation  of  the  nation  with 
God. 
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ZBDEKIAH,  zed-^-ki'^,  the  last  king  of Judah  of  the  line  of  David.  He  was  the  third 
son  of  losiah  and  Hamutal  and  his  name  was 
originally  Mattaniah.  At  21  he  was  appointed 
by  Nebuchadnezzar  to  succeed  his  nephew  Jc- 
hoiachim  (whom  he  had  carried  to  Babylon)  as 
king  of  Judah  about  579  B.C.,  and  changed  his 
name  to  Zedekiah.  He  reigned  in  Jerusalem  1 1 
years.  He  took  an  oath  of  allegiance  to  Neb- 

uchadnezzar, which  he  afterward  broke,  and 
entered  into  a  league  with  Egypt  against  him. 
His  action  in  so  doing  was  denounced  by  the 
prophet,  Jeremiah,  who,  as  well  as  Ezckiel,  then 
in  Chaldsa,  predicted  the  approaching  fall  of 
Jerusalem.  Jerusalem  was  besieged  by  Nebu- 

chadnezzar and  taken  in  588  B.C.,  after  a  siege 
of  a  year  and  a  half,  the  temple  and  city  de- 

stroyed, and  the  leaders  of  the  Jews  carried 
captive.  Zedekiah,  whose  sons  were  killed  in  his 
presence,  had  his  eyes  put  out,  and  was  carried 
in  fetters  of  brass  to  Babylon,  where  he  died, 
but  the  time  of  his  death  is  unknown.  His  his- 

tory is  recorded  in  the  books  of  Kings  and 
Chronicles,  and  more  fully  in  Jeremiah. 

ZEDLITZ,  tsed'lTts,  Josef  Christian,  Baron 
voK,  Austrian  poet:  b.  Johannisberg,  Austrian 
Silesia,  28  Feb.  1790;  d.  Vienna,  16  March  1862. 
He  served  in  the  Austrian  army  at  the  battles 
of  Rcgensburg,  Aspem  and  Wagram,  and  after- 
wjard  entered  the  ser\'icc  of  the  Austrian  for- 

eign-office. His  dramas,  ̂ Dcr  Stern  von  Se- 
villa*  (1830);  <Kerker  und  Krone*  (1834), etc., 
were  long  popular,  but  he  is  best  known  by  his 
pleasing  lyrics  and  ballads,  ̂ Totenkranz,>  a 
collection  of  elegies  (1827)  ;  <Odichte*  (1832)  ; 
<Soldatenbfichlein*  (1848).  He  translated  into 
German  Byron's  <Childe  Harold*  (1836). 

ZEDLITZ,  Karl  Abraham,  Baron  von, 
Prussian  statesman :  b.  Landshut,  Silesia.  4  Jan. 
1731 ;  d.  Kapsdorf.  Silesia.  18  March  1793.  He 
was  appointed  Minister  of  Justice  in  1770,  and 
was  placed  at  the  head  of  the  department  of 
crclcsiastical  affairs  and  public  instruction  in 
the  next  year.  He  did  much  to  uphold  the  lib- 

erty of  the  ])ress  and  was  a  leader  in  the  matter 
of  prison  reform.    He  resigned  office  in  1789. 

ZEDOARY,  certain  species  of  Curcuma, 
natives  of  India,  China,  etc.,  whose  rootstocks 
are  aromatic,  bitter,  pungent  and  tonic,  and  are 
used  for  similar  purposes  with  ginger,  although 
less  effective.  The  round  zedoary  is  the  product 
of  C,  zedoaria,  having  palmate  rootstocks, 
straw-colorrd  within,  which  are  used  like  tur- 

meric for  dyring.  1-ong  zcdoar>'.  produced  by 
the  same  species,  has  long  palmate  rootstocks, 
yellow  within.    Zedoary  is  a  powerful  sudoriEc 

and    is   employed   in   the   Orient   in 
medicines  and  for  incense. 

ZEBHAN,  zeli^n,  Tasmania,  a  mininf! 
township  on  the  west  coast  near  the  base  of 
Mount  Zeehan,  from  which  it  taJces  its  name, 
and  29  miles  from  the  pon  of  Strahan  on 
Macquarie  Harbor.  The  township  owes  iu  ex- 

istence to  the  di.scovery  in  1884  of  rich  siK'er- 
lead  ore  in  great  abundance,  extending  over  an 
area  of  more  than  160  square  miles.     Pop.  5.014. 

ZEELAND,  zi'lant.  Netherlands.  See  Zea- land. 

ZEEMAN,  Pieter,  Dutch  physicist :  b.  Zon- 
nemaire,  Zecland,  1865.  He  was  educated  at 
the  University  of  Leyden,  and  was  later  as- 

sistant and  lecturer  there.  From  1900  he  was 
professor  of  physics  at  the  University  of  Am- 

sterdam. He  discovered  in  1896  the  phenome- 
non in  light  now  known  as  the  Zeeman  Effect. 

for  which  achievement  he  was  awarded  the 
Baumgartner  prize  at  Vienna;  the  >\^1de  prise 
at  Paris,  and  one-half  of  the  Nobel  prixc  m 
physics  in  1902.  He  wrote  /Messunsen  neber 
das  kerrsche  Magneto-optische  Phanomen' 
(1893);  ^  Experimentaluntersuchungen  obcr 
Teile  die  klemer  als  Atome  Sind*  (1900) ;  «Rc- 
searches  in  Magneto  Optics*  (1913),  etc 

ZEEMAN»  Remigint,  Dutch  marine  painter: 
b.  Amsterdam,  about  1609;  d.  there,  after  1673. 
His  real  name  was  Nooms,  but  he  received  ̂  
name  of  Zeeman  from  painting  marine  snbjecti 
There  are  a  number  ot  his  works  in  the  royal 

palaces  at  Berlin,  where  he  resided  for  a  nm- 
ber  of  years  and  was  painter  to  the  Elector 
Frederick  William.  He  also  produced  se\-cnl 
etchings  of  more  than  ordinary  merit,  aaoof 
them  tnrce  of  naval  battles  between  the  En^isli. 
French  and  Dutch,  which  occurred  in  1631 

Among  his  paintings  are  <  Sea-fight  near  Leg- 
horn, 14  March  16o3'  (Amsterdam  Museom); 

*  Seashore  with  Boats'  (Berlin  Museum),  the 
very  fine  ̂ View  of  the  Old  Louvre  from  the 
South  Bank  of  the  Seine'  (Louvre),  etc 

ZEEMAN  EFFECT,  a  phenomenon  U^ 
important  in  connection  with  theoretic  physiA 
discovered  in  1897  by  Dr.  Pieter  Zeeman,  of  the 
University  of  Amsterdam.  It  consists  in  the 
doubling  (or  further  multiplication)  of  the  lias 
of  the  spectrum  of  a  substance,  when  the  sooice 
of  the  light  under  examination  is  placed  in  s 
powerful  magnetic  field.  (See  Specnoacorr). 
The  results  that  are  obtained  under  varyiof 
conditions  are  too  complicated  to  admit  of  fnO 
discussion  in  the  present  pbce.  In  gcnml 
however,  it  may  be  said  that  when  die  ray  ol 
light  under  examination  travels  in  a  diiectioi 
parallel  to  the  lines  of  force  in  the  manetic 
field,  each  line  of  its  spectrum  is  scparatedims 
two  lines,  which  are  collectively  known  as  • 
^magnetic  doublet.*  The  two  conpooeats  of 
such  a  magnetic  doublet  have  (in  general)  dbc 
same  intensity,  and  they  are  circularly  pobiiaai 
in  opposite  directions.  Previous  to  Dr.  Z»' 
man's  discovery,  no  source  of  liidit  w; 
the  rays  from  which  were  completely 
either  circularly  or  otherwise.  In  on_ 
serve  the  Zeeman  effect  properly,  it  is  ._ 
for  the  magnetic  field  to  he  both  iaignse  aad 
uniform,  and  for  the  spectroscope  to  Invc  s 
high  resolving  power.  An  idea  of  tile  oiiv 
of  magnitude  of  the  phenooKnoo  angr  be  hi' 
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die  following  fact :     In  a  maenetic  field 
iatensity  is  10,000  C.  G.  S.  uniis,  each  of 

ro  well-known  D  lines  of  sodium  is  re- 
tnto  a  doublet,  and  the  separation  of  the 
uenis  of  either  of  these  doublets  is  ap- 
nately  equal  to  one-tweifth  of  the  distance 
;n  the  original  D  lines, 
len  a  ray  of  light  originating  in  a  mag- 
field  leaves  that  field  in  a  direction  per- 
ular  to  the  lines  of  magnetic  force,  the 
nena  that  are  observed  are  much  more 
icated.  The  lines  of  the  spectrum  are 
observed  to  be  triple,  and  not  infrequently 
re  quadrupled,  or  even  more  complex.  In 
es,  however,  each  constituent  of  the  modi- 
ie  is  comgietely  polarized;  but  the  polaru 
,  instead  of  being  circular  as  before,  is 
lane.  The  several  constituents  into  which 

irimiiive  line  is  resolved  may,  in  fact,  be 
d  into  two  groups,  one  of  which  is  polar- 
I  a  plane  parallel  to  the  lines  of  magnetic 
while  the  other  is  polarized  in  a  plane 
idicular  to  those  lines, 
will  be  observed  that  the  Zeeman  effect 

^  apparently,  to  the  influence  of  the  mag- 
leld  upon  Uie  ultimate  molecular  mechan- 
hich  is  concerned  in  the  very  genesis  of 

ht-ray;^nd  herein  ties  its  great  theoretical 
:ance.  The  ordinary  theories  of  light 
of  the  propagation  of  luminous  waves 
,-fa  the  ether  and  through  matter,  after 
waves  have  left  their  source;  and  little  is 
I  of  the  way  in  which  a  light-wave  origi. 
at  the  atom   which   presumably  gives  it 
The  phenomenon  discovered  by  Dr.  Zee- 

:nables  us  to  trace  the  consequences  of 
ying,  by  direct  experimental  ECeans,  the 
te  conditions  that  prevail  at  the  very 
'  of  Che  light;  and  for  this  reason  it  is 
to  lead  to  results  of  the  highest  import- 
fiih  respect  to  the  structure  of  matter  and 
ture  of  the  ether  and  its  motions.  At  the 
t  day,  physicists  believe  that  the  atoms 
constitute  matter  are   themselves  com- 

of  far  smaller  particles  called  'electrons* 
.  the  electron,  or  ultimate  unit  in  the 
ire  of  tnaiter,  being  of  the  nature  of  a 
[isembodied  charge  of  electricity.  Light 
cvcd  to  be  due  to  the  motions  of  these 
ins  within  the  atoms;  and  the  Zeeman  ef- 
believed  to  be  due  to  the  influence  of  the 

^tic  field  upon  ihe  motion  of  the  electrons. 
Light;  Ether;  Electron  Theoky;  Spec- 

ify).     For  a  good   account  of   the  main 

consult  Cotton,  'I-e  phcnomine  de  Zee- 
(Paris  1900),  Consult  also  Lewis,  E.  P., 
t  of  a  Magnetic  Field  on  Radiation* 
rtific   Memoir   Series,'    Vol.   Vlll,   New 
1903);  Zeeman,  Pieter,  'Researches  in 

:lo  optics'  (London  1913).  Reference 
1  also  be  made  to  current  scientific ^eriod- 
becaiisc  the  subiect  is  being  intently 

d.  and  data  in  connection  with  it  are  being 
Y  accumulated. 

Allan  D.  Bistiew. 
CEDIN,  Stephen  de,  Hun»irian  Protes- 
heologian:  h.  Zi'gedin,  150S;  d.  Revin, 
iry,  2  May  1572.  He  studied  under  Luther 
(elanchthon  at  Wittemberg,  and  tau^t 
reached  afterward  throngboui  the  cities 
mgary;  was  taken  prisoner  by  the 
,  who  treated  him  with  severe  cniel^ 
g    his    works    were    'Speculum    RAdidtt 

Pontificum  Historicttm'  (IHC) ;  'Auertio  de 

Trinitate'  (1573);  'Tabuue  Anajytiue  in  Pro- 
phelai.  Psahnos,  et  Novum  Testamenlum' 
(1592). 
ZBOEDIN^  SZBGBDIN,  or  SZEGED, 

Hutiwary,  city  in  Csongrad,  near  confluence  of 
the  nvers  Maros  and  Theisse,  100  miles  south- 

of    Budapest   and  an   important   railroad 

S'  nction.     It  is   the   second  largest    town   i 
ungaiy  and  has  been  practically  rebuilt  sine 

....   jidation   caused  fty   the   ri»ng  of    the 
TheisB  nearly  destroyed  it  II  March  1879.  It 
has  fine  buildings  and  handsome  sqiuirei  and 
boulevards.  A  dam  protects  the  town  from  the 
river.  It  manufactures  paprika,  soap,  woolens, 
leather  and  tay^.  Being  located  adjacent  to 
two  navigable  rivers,  it  controls  the  commerce 
of  a  large  surrounding  district  It  has  been  an 
imperial  city  since  the  15th  century  and  was 
held  by  the  Turks  in  1541-1686.    Pop.  118,000. 

ZBGEKS,  la'gers,  or  SBGHERS,  Hcr- culea,  Dutch  lan^oipe  painter:  b.  about  1589; 
d.  about  1645.  He  was  an  artist  and  engraver  of 
great  merit,  but  notwithstanding  the  fcenenl 
excelletxre  of  his  works  he  found  great  difliculty 

in  disposiny  of  them,  and,  becoming  discour- 
aged, fell  into  habits  of  intemperance.  After 

his  death  his  works  sold  for  very  high  prices. 

ZBGBKB,  Tacite  Nicolas,  Flemish  theolo- 
gian; b.  Brussels,  in  the  latter  part  of  the  15th 

century;  d.  there,  15S9.  He  entered  the  Fran- 
ciscan order  and  in  1536-48  he  was  professor 

of  theokwy  at  Louvain.  HiB  worics  are  of  high 
value  ana  he  was  considered  one  of  the  greatest 
critics  of  his  time.  He  prepared  many  volumes 
of  crilidsmB  on  th«  New  Testament  besides  a 
Latin  edition  'Testamentum  justa  vetcrcra 
ecclesic  cditlonem>  (1559). 

ZBILA,  ii.%,  ZAYLAH.  or  SELA,  North- 
east Africa,  a  seaport  of  Ae  British  Somali 

Coast  Protectorate,  on  the  Gulf  -of  Aden,  25 
miles  southeast  of  Jibutil,  the  port  of  French 
Sottialiland.  Its  former  commercial  importance 
as  the  terminus  of  caravan  routes  from  Harar 
and  Shoa  in  Abyssinia  has  diminished  since  the 
constmciion  of  a  railroad  from  Jibutil  to 
Harar.  PopL  15,O0a 

ZBILER,  uHfr,  or  ZSILLEH,  Hartfn, 
German  geographer:  b.  Styria  1589;  d.  6  Oct. 
1661.  He  was  one  of  the  foremost  authorities 
of  his  time,  and  a  voluminous  writer  on  various 
subjects.  He  wrote  the  text  for  many  of  die 

long  series  of  works  entitled  'Toi>ographia' 
published  by  Uatthew  Uerian,  wbo  himself  en- .■fj  th|. 

rpla, 
ZEISBERGER,  tsii'berg-cr,  DiviA  Ameri- 

can Moravian  misMOnary  among  the  Indians: 
b.  Zanchtcnthal,  Moravia.  U  Aoril  1721:  d. 
Goshen,  Ohio.  17  Nov.  1808.  Educated  in 
Saxony,  he  emigrated  to  Georgia  in  1738  and 
in  1740  went  to  Pennsylvania,  ishere  he  was 
one  of  the  foiuidcrs  of  the  towns  of  Bethlehem 
and  Nazareth.  In  1743  he  became  a  missionary 

iu  the  Indians,  and  labored  uiuil  the  breaking 

Iroquois  31    Onondaga.     In   the   tjine  of  the 
Poiiiiac  conspiracy,  lie  assisted  in  ministering  to 
A  he  Christian  Indians  for  whom  the  governor 

concluded,  he  led  the 
lavTBg-been iiiMi'mtiam 
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to  Wyalusing,  on  the  Susquehanna,  in  Bradford 
County.  Pa.  In  1767  he  penetrated  through  the 
wilderness  to  Goshgoshunk,  on  the  Allcghenyp 

in  X't-nango  County,  and  established  a  church among  the  Monscys.  He  removed  with  his 
flock  in  1770  to  the  Beaver  Creek,  and  began 
another  station,  called  Fricdenstadt,  in  what  is 
now  Lawrence  County;  two  years  later  he  ex- 

plored the  Muskingum  region,  in  the  present 
3tatc  of  Ohio,  and  laid  out  an  Indian  town, 
Schocnbrunn,  on  the  Tuscarawas.  After  a  time 
he  was  joined  by  all  the  Moravian  Indians  of 
Pennsylvania,  whom  the  march  of  civilization 
drove  westward.  Two  more  towns  were  built, 
a  ntmiber  of  other  missionaries  entered  the  field, 
and  many  new  converts  were  added.  In  1782 

the  W'yandots  fell  upon  the  settlement  of  the Christian  Indians  at  Gnadcnhutten  and  mas- 
sacred many  of  them.  This  was  a  death  blow 

to  the  Moravian  mission  among  the  Indians. 
With  a  small  remnant  Zcisbergcr  built  an  Indian 
town,  in  what  is  now  the  Slate  of  Michigan,  but 
in  1786,  at  the  head  of  a  small  band  of  followers, 
he  returned  to  Ohio,  and  in  the  following  year 
commenced  a  new  settlement,  which  he  called 
New  Salem,  in  Huron  County.  In  1791  the 
hostility  of  other  Indians  obliged  them  to  emi- 

grate to  Canada,  where  they  rounded  Fairfield, 
on  the  river  Thames.  In  1798  the  United  Sutes 
Congress  having  granted  to  the  Moravian  In- 

dians the  tract  of  land  in  Ohio  upon  which  they 
had  formerly  been  settled,  Zeisbcrger  returned 
to  tliat  country  with  some  of  his  converts,  and 
near  the  ruins  of  their  once  flourishing  towns 
established  a  new  station,  to  which  he  gave  the 
name  of  Goslicn.  There  he  preached  the  re- 

maining 10  years  of  his  life.  His  published 
works  are  a  ̂ Delaware  and  English  Spelling 
Book'  (1776);  *A  Collection  of  Hymns  in 
Delaware'  (1803);  *Sermons  to  Children,'  in 
Delaware  (1803).  In  recent  years  have  ap- 

peared his  ̂ Dictionary  in  German  and  Dela- 
ware' (1887) ;  *  Diary  of  David  Zeisbergcr 

1781-98'  (1888);  and  « Essay  toward  an  Onon- 
da^  Grammar >  (1888).  Consult  Schweinitz, 
^Life  and  Times  of  David  Zeisberger'   (1870). 

ZEISS,  tsi'se,  Heinrich,  German  poet:  b. Altona,  Schlcswig-Holstein,  19  April  1822. 
He  was  an  apothecary  successively  in  Altona 
and  Copenhagen,  and  from  1863  to  his  re- 

tirement in  1875  was  proprietor  of  a  chemical 
manufactory  at  Altona.  lie  finally  settled  in 
Grossilotbc-k,  near  Altona.  During  an  extended 
journey  through  Norway,  Sweden  and  Den- 

mark, he  familiarized  himself  witii  Scandinavian 
literature,  and  subsequently  he  translated  the 
writings  of  Oehlenscnlager,  Andersen,  Hoist, 
lorgen,  Moe  and  others,  and  works  of  natural 

history  by  Schouw  and  Oersted.  Zeise's  origi- nal verse  is  often  careless  in  diction,  but  has 
Kiucrally  a  pleasing  quality,  and  reaches  a 
stirring  note  in  his  patriotic  songs,  many  of 
which  are  among  the  more  valuable  in  his  col- 

lection of  ̂ Deutsche  Kricgs-  imd  Siegeslieder* 
(1864).  Among  his  volumes  arc  ̂ Reiscblattcr 
aus  dem  X«.r(len»  (1848);  *Gedichte»  (2d  cd. 
1852);  <\enercGrdichte>  (1850);  »Kampf- und 
Schwcrtliedrr'  ( liM^)  ;  <Klcine  Lieder*  (1871); 
*AiiN  «U  m  I.t-ben  \uu\  den  Hrinnenmgcn  eines 
Nunl-Deut^clun  P.Kten'  (1888);  and  *Natur- 
und  l.e!)eiisbil<kr'    (1.S92). 

ZEISING,  tsT'sinf;.  Adolf.  German  writer 
on  a'slheiics;  b    Balltnstedt  (Anbali),  24  Sept. 

1810;  d.  Munich,  27  April  1876.  He  wnxe 
'Neue  Lehrc  von  den  Proportioncn  des  men- 
schlichen  Korpers'  (1854) ;  ̂i£stheCi»che  For- 
schimgen>  (1855)  ;  ̂Religion  und  WisscnKhafi' (1873);  and  several  works  of  fiction.  For 
a  time  he  held  a  professorship  in  the  Bern- 
burg  (Anhah)  g>-mnasium,  but  after  1853  de- 

voted himself  to  letters,  residing  generaU}*  ir Munich. 

ZBISLER,  Fannie  Bloomfield,  Amencaa 
pianist:  b.  Bielitz,  Austria,  \8bS.  When  she 
was  two  >rcars  of  age,  her  family  emiftrated 
to  the  United  States  and  settled  at  Chicago. 
where  she  showed  an  early  aptitude  for  the 
piano.  Her  first  teacher  was  Bernard  Zichn  of 
Chicago,  and  she  studied  la^er  under  Gail 
Wolfsohn  in  this  country.  In  1878,  she  went 
to  Vienna  where  she  studied  for  five  vcan 
under  Lcschetizk>',  and  also  made  her  debut 
in  1883.  In  1885  she  married  Sigmund  Zeisler. 
a  Chicago  law>'er.  Until  1893  she  played  in 
concerts  in  the  United  States;  then  toured 
Germany  (1893-95),  England  in  1898,  and  re- 

turned to  America  for  an  extended  tour  in  that 

^'car.  In  1902,  she  was  again  in  Europe,  toor- ing  Germany,  Austria  and  France.  Since  1903 
she  has  been  in  the  United  States,  with  the  ex- 

ception of  one  concert  tour  in  Europe  in  191Z 
She  is  also  a  prominent  member  of  literanr 
and  musical  clubs  in  Chicago.  Mrs.  Zcisler'i 
plaving  has  met  with  the  greatest  praise.  Her 
technique  is  brilliant  and  her  interpretation  is 
of  much  intellectual  and  emotional  depth. 

ZEITUN,   za-toon',   or  ZEITAN.  Assatk 
Turkey,  a  town  in  the  province  of  Aleppo,  25 
miles  northwest  of  Marash,  in  an  iron-mining 
district,  inhabited  chiefly  by  Armenian  Chrii- 
tians.  The  district  is  fertile  but  mouniainoiu 
The  people,  distinguished  by  their  martial  spirit 
and  their  immunity  from  crimes  of  violence. 
are  descendants  of  the  Armenian  kingdom 
which  existed  in  Cilicia  from  the  11  th  to  the 
14th  century.  A  sanguinary  conflict  with  Turk- 

ish troops  soon  after  the  Crimean  War  drew 
European  attention  to  the  community,  and  it 
was  stopped  by  the  intervention  of  the  Britidi 
and  French  consuls.  In  1878,  1890  and  189$ 
the>'  defended  themselves  successfully  from 
Turkish  oppression,  securing  favorable  con- 

ditions of  peace.  The  population  suffered 
greatly  from  massacres  during  the  Enropevi 
War.    Pop.  about  20,(XX). 

ZEITZ,  tslts,  Germany,  a  town  in  the  pror- 
ince  of  Saxony,  Prussia,  on  the  Wcissc  Qster. 
2i  miles  by  rail  southwest  of  Leipzig.  A  ̂ m- 
nasium,  and  a  librao'  in  a  former  jPranascao 
monastery  are  among  its  educational  institu- 

tions. It  is  a  busy  industrial  centre  with  man- 
ufactures of  woolens^  cottons,  calicoes,  leather. 

boiserv.  mineral  oil,  sugar,  pianofortes  cycles. 
etc.    Pop.  37,000. 

ZELA,  7e'U.  an  ancient  town  off  Asia  Minor. 
in  the  Pontus,  where  Julius  Oesar  defeated 
Pharnaces,  king  of  Pontus  and  son  of  Mithii- 
<lates,  and  announced  his  victory  to  the  Rosun 

Senate,  in  the  famous  brief  daspatdi,  !'««. 
rif/i,  t'tVi  —  *I  came,  I  saw,  I  conquered.*  Thti 
battle  ended  the  war;  Phamaces  f^fapH  into 
Bosporus,  where  he  was  slain  by  his  lientcnaaL 
Asander;  Pontus  was  made  a  Romon  proviaoc, 
and  Bosporus  was  given  to  Mithridaica  of  P0^ 

gamus,  47  ac. 
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CLAYA,  za-la'ya>  Jos^  Santos,  Nica- 
n     statesman:     b.     Managua,    Nicaragua, 
1853.  Educated  in  England,  he  entered 
icaragiian  army  and  was  made  a  general 
IS.  He  became  the  leader  of  the  Liberal 
and  united  withjoaquin  Zavala  in  the  re- 
>f  April-June  1893,  which  resulted  in  the 
irow  of  President  Sacaza.  When  Zavala 
lade  provisional  President  Zelaya  rebelled 
iavala  was  obliged  to  resign.  A  new  con- 
on  was  then  proclaimed,  under  which  Ze- 
/as  elected  President  17  Sept.  1893  and  re- 
l  the  office  until  1911.  In  the  next  year  he 
id  the  Mosquito  territory  and  in  May  1895 
iglish  force  held  the  port  of  Corinto  for  a 
time  until  Nicaragua  agreed  to  pay  in- 
ty  for  the  murder  of  an  English  subject. 
CLAYA,  Mexico,  a  town  of  Guanajuato, 
:  Rio  Grande  dc  Santiago,  120  miles  north- 
oi  Mexico  City.  It  is  a  cotton,  soap  and 
manufacturing  centre.  The  chief  build- 
.re  a  large  and  elegant  cathedral  and  sev- 
onvents.     Pop.  32,000. 

CLENY,  John,  American  physicist:  b. 
e.  Wis.,  26  March  1872.  He  was  gradu- 

al the  University  of  Minnesota  in  1892 
ook  his  Ph.D.  there  in  1906,  meantime 
I  studied  at  the  University  of  Berlin 
t  Cambridge  University.  He  was  pro- 

of physics  at  the  University  of  Minne- 
1  1892-1915,  and  has  held  that  position  at 
lieffield  Scientific  School,  Yale  University, 
1915.  He  is  author  of  various  papers  on 
;s,  particularly  on  the  conduction  of  elec- 
through  gases  and  on  kindred  subjects. 

:LK0NA  tree,  a  large  elm-like  tree 
ova  crenata),  native  to  the  Orient.     The 

•  is  much  prized,  the  heartwood  when  dry 
exceedingly  hard,  capable  of  a  fine  polish 
1  excellent  furniture  wood. 

iLL,  tsel,  Karl,  German  philologist  and 
ologisi :  I).  Mannheim,  Baden,  8  April 
d.  Freiburg-im-Breisgau,  Baden,  24  Jan. 
He  studied  in  Heidelberg,  Crottingen  and 
u,  was  made  professor  of  philology  at 
irg  in  1821,  and,  as  representative  of  the 
sity  in  the  first  Baden  chamber  in  1831-35, 
d  a  reorganization  of  the  system  of  higher 
ion  in  the  grand  duchy.  He  was  made 
iber  of  the  council  for  higher  studies,  with 
:le  of  ministerial  councillor.  From  1846 
lis  retirement  in  1855,  he  was  professor 
hffology  at  Heidelberg.  His  scholarship 
)lv  shown  by  his  studies  of  Aristotle  and 
ristotelian  philosophy.     He  served  in  the 
•  Chamhcr  of  the  Diet  of  Baden  in  1848- 
\  was  noted  for  his  defense  of  the  Roman 

!ic   'Church    against    its    enemies    in    that He  was  president  of  the  assemblies  of 
itholic  Union  in  1852  and  1853.  Among 
ritings  are  ̂ Observationes  Criticae  de 
tele*  (1817);  ^Ethica  Nicomachea* 
I  ;  a  translation  (1834)  of  the  ̂ Organon* ; 
r  aus  der  Gcgenwart^  (1855);  and  some 
ila  acadcmica. 

LLER,  tsel'ler,  Eduard,  German  theo- 
and    historian    of    Greek   philosophy:    b. 

tottwar,    W'i'irtcmherg,    22    Jan.    1814;    d. art,     19     March     1908.       He    studied     at 
?en  and  Herlin,  and  was  made  privat- 
at  Tiibingen   in   1840.     Though  bitterly 

?d  by  the  more  orthodox,  he  became  pro- 

fessor of  theology  at  Bern  in  1847,  and  at  Mar- 
burg in  1849.  Appointed  to  the  chair  of  philos- 
ophy at  Heidelberg  in  1862,  he  went  to  Berlin 

in  1872  and  retired  in  1895.  He  early  forsook 
theology  and  his  Hegelianism  for  historical 
work  which  reveals  the  most  impartial  and 

eclectic  spirit.  Amon^  his  writings  the  follow- 
ing are  the  most  important:  ^Platonischc 

Studien>  (1839);  <Die  Philosophie  der 
Griechen,*  his  greatest  work  (1844-52;  last  per- 

sonally revised  ed.  1904) ;  ̂E)as  Theologische 
System  Zwinglis'  (1853);  ̂ Die  Apostel^^e- 
schichte  kritisch  UntersuclU>  (1854;  English 
trans.  1875-76) ;  ̂Vortrage  und  Abhandlungen^ 
(1865;  2d  ed.  187S-77-84)  ;  <Staat  und  Kirche> 
(1873);  ̂ David  Friedrich  Strauss>  (1874); 
^Geschichtc  der  deutschen  Philosophie  seit 
Leibnitz^  (1872) ;  ̂ Friedrich  der  Grosse  als 
Philosophy  (1886).  His  work  on  Greek  philos- 

ophy has  been  translated  into  English  under  the 
titles  *  Socrates  and  the  Socratic  Schools* 
(1868);  ̂ Stoics,  Epicureans,  and  Sceptics* 
(1870) ;  <Plato  and  the  Older  Academy* 
(1876);  <Thc  Pre-Socratic  Philosophy >  (1881); 
^The  Eclectics*   (1883);  ̂ Aristotle>   (1897). 
ZELLER,  zel-lar,  Jules  Sylvain,  French 

historian:  b.  Paris,  23  April  1820;  d.  there,  25 
July  19(X).  He  studied  in  Paris  and  in  Gier- 
many  and  afterward  held  the  chair  of  history 
successively  in  the  lycees  of  Rennes,  Bordeaux 
and  Strassburg,  in  the  faculty  of  Aix  and  in  the 
Paris  Normal  School.  In  1863  he  was  tnade 
professor  of  history  in  the  Ecole  Poly  technique, 
in  1874  member  of  the  Academv  of  Moral  and 
Political  Sciences  and  in  1876^88  was  inspector- 
general  of  higher  education.  His  works  in- 

clude *Lcs  Empereurs  Romans*  (1863)  ;  ̂En- 
tretiens  sur  THistoire*  (1865)  ;  <Pic  IX  et  Vic- 

tor EmanueP  (1879):  'Histoire  de  TAlle- 
magne'  (1872-91) ;  and  ̂ Histoire  Resum^e  de 
rAriemagne>    (1888). 

ZEMSTVO,  or  ZEMSKIYA  UCHREJ- 
DERIYA  (district  institutions),  a  Russian  po- 

litical body,  originally  designating  the  country 
people,  but  later  used  for  the  governments  and 
their  representative  'bodies,  comparing  with  our 
State  legislatures.  The  Zemstvo  was  first  men- 

tioned by  Alexander  II  in  the  imperial  edict  of 
1859,  and  after  years  of  labor  in  perfecting  it,  in 
January  1864,  w^as  officially  recognized  by  him 
as  an  institution.  Its  original  intent  was  the 
greatest  possible  -development  of  local  home 
rule,  the  members  of  the  district  assenvblies  or 
zemstvos  being  elected  by  three  different  elec- 

toral classes  —  the  landowners,  the  city  people 
and  the  country  inhabitants  —  Uiereby  introduc- 

ing for  trial  a  sort  of  constitutional  representa- 
tion. Before  long,  however,  dissensions  arose, 

the  central  government  accusing  the  zemstvos 
of  assuming  too  much  authority,  of  becoming 
too  liberal  and  by  several  edicts  the  orderly  de- 

velopment of  these  districts  was  checked.  Fi- 
nally by  the  edict  of  June  1890  the  zemstvo  rep- 

resentation was  limited  to  two  classes  of  citi- 
zens —  the  hereditary  and  personal  nobility  and 

the  burghers  of  the  cities  —  thus  depriving  the 
peasants  entirely  of  their  elective  franchise, 
their  representatives  afterward  being  selected 
by  the  governors  and  by  members  of  the  volost 
assemblies. 

ZENANA  MISSION,  a  mission  founded 
in  1852  under  the  auspices  of  the  Protestant 
missionary  societies  in  India,  with  the  object 
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fndin^  the  Gospel  to  the  women  of  In- 
licir   own   homes   by   means   of    female 

  ...    ;s;  (2)  of  alleviating  their  sufferings 
I  sickness  and  ministering  to  their  spiritual 

need;  and  (J)  of  promoting  education,  based 
ii:i  Holy  Scripture,  especially  among  women  of 
the  higher  classes.    See  Imdia. 

ZEND,  more  correctly  AVESTAN,  an 
ancient  Iranian  language,  in  which  the  Zend- 
Avesta  is  composed.  Thiii  language  was  first 
introduced  lo  notice  by  Ancjuctil  Duperron,  and 
the  accurate  knowledge  of  it  has  been  developed 
among  others  by  Kask,  Bumouf,  Bopp  and 
Haug.  It  is  now  recognized  to  be  a  cozval  and 
cognate  dialect  with  the  Vedic  Sanskrit.  It 
embraces  two  dialects  called  Bactrian,  in  con- 
tTadistinciion  lo  the  ancient  languages  of  Media 
and  Persia,  which  are  called  the  Western  Ira- 

nian, while  the  Zend  or  Bactrian  dialects  are 
called  the  Eastern  Iranian  dialects.  The  two 
Zend  dialects  consist  of  an  earlier  and  a  later, 
analogous  to  the  Vedic  and  classic  Sanskrit  or 
to  the  Homeric  and  classic  Greek.  The  period 
of  transition  between  them  is  perhaps  from  1(X) 
to  200  years.  The  earlier  dialect  is  called  the 
Githa,  from  the  Githas  or  sacred  songs  which 
form  the  only  remains  of  it;  the  later  is  that 
in  which  the  greater  part  of  the  Zend-Avesta  or 
Zoroasirian  sacred  writings  are  found.  They 
differ  both  in  grammar  and  pronunciation,  ihey 
arc  lioih  highly  cultivated  languages  and  rich  in 
inlicciii)ns,  but  the  earlier  is  richer  in  inflections 
and  the  later  in  compounds.  The  earlier  is  dis- 

tinguished by  long  vowel  terminations,  probably 
produced  by  transcribing  the  singing  pronunci- 

ation of  the  gathas.  The  present  alphabet  is 
comparatively  modem  and  is  probably  derived 
from  ihc  Syriac.  There  are  12  simple  vowels. 
14  diphthongs  and  29  consonants,  represented 
by  separate  characters.  The  roots  are  mostly 
monosyllabic,  some  consisting  only  of  a  single 
vowel,  others  of  a  vowel  and  consonant  or  a 
vowel  between  two  consonants.  These  primitive 
loois  are  modified  by  articulate  additions,  which 
extend  or  limit  their  meaning  after  the  manner 
of  prefixes  and  suffixes,  thus  da,  to  make,  with 
the  addition  of  ih,  becomes  datii,  to  place. 
Vcrfal  roots  undergo  modifications  producing 
ihrve  distinct  forms,  the  causal,  the  desideralive 
and  the  intensive.  Verbs  have  three  voices,  ac- 

tive, middle  (reflective)  and  passive;  and  four 
moods,  indicative,  subjunctive,  potential  and 
imperative.  Some  of  these  moods  are  double. 
The  tenses  include  one  for  the  present,  four  (or 
the  past  and  two  for  the  future.  Nouns  are 
formed  from  roots  by  means  of  stifRxes,  There 
are  three  genders,  masculine,  feminine  and 
neuter.  There  are  also  three  numbers,  singular, 
ilual  and  plural,  with  <-iKht  inflections  In  the 
first  and  laM  and  five  in  the  middle  numlier. 
The  fortns  of  the  declensions  closely  resemble 
those  of  Sanskrit ;  and  there  are  many  other 
analogies  between  the-  (iallia  dialect  and  the 

\'edic  Sanskrit.  Sec  A  VEST  a;  Sanskrh; Sanskrit  Literatvre. 

ZENGER.  John  Peter,  American  pub- 
lisher: b.  (iirmanv,  about  1680;  d.  New  York. 

1746.  He  came  lo'  America  about  1700  and  be- 
r;ime  a  printer's  apprentice.  He  began  the 
piiMiraiion  of  thi-  New  York  IVeckly  Journal. 
~  .Vi.v,  17,U.  an  (>rj;:in  uppoved  lo  the  governur 
,  nd  Mipporii-d  by  Chi<'f  justice  Lewis  Morri.t 
;ind  uihcr  leading  men.    The  paper  was  cred- 

ited wilh  greatly  influencing  public  opinio 
against  the  government,  and  Zenger  wai  ar- 

rested 17  Nov.  1734  on  a  char^  of  pnbliihiBt 
seditious  libels.  He  was  imprisoned  for  lomc 
time  liefore  his  trial,  at  which  he  wai  defended 
by  Andrew  Hamilton,  and  his  actpiittal  Iqr  Ibi 
jury  was  regarded  as  the  first  imponant  vic- 

tory for  the  freedom  of  the  press.  The  ver- 
dict has  been  called  *the  morning  star  of  dir 

liberty  which  subsequently  revolationiied 
America.*  Consult  Rutherford,  'John  Peter 
Zenger'    (New  York  1904). 

ZENITH,  the  vertical  punt  of  the  heavcu 
at  any  place,  that  is,  the  point  right  above  a 
spectator's  head  and  from  which  a  line  drawn 
perpendicular  to  the  olane  of  the  horizon  woall 

if  produced,  pass  tnrough  the  earth's  ccntrr. supposing  tne  earth  a  perfect  sphere.  Eacfa 
point  on  the  surface  of  the  earth  has,  therefore. 
Its  corresponding  zenith.  The  lenith  distance 

of  a  heavenly  body  is  the  arc  intercepted  be- 
tween the  body  and  die  zenith,  being  itie  iane 

as  (he  coallitude  of  the  body. 

ZENITH  SECTOR,  an  astronomical  iit- 
sirumcnf  consisting  of  a  telescope  swinginc 
upon  pivots  and  having  attached  to  it  an  arc 
graduated  into  degrees  and  minutes.  It  is  used 
for  the  same  purpose  as  the  mural  cirde, 
11,-imely,  to  ascertain  the  zenith  distance  of  the 

ZENITH  TELESCOPE,  an  insinuMU 
used  in  field  astronomy  lor  the  determinaboo 
of  latitudes,  by  the  measurement  of  the  dif- 

ference   of    meridian- zenith    distance    of    nn 

stars,  one  culminating  north  of  the  zeniA.  ipl 
the  other  at  w  nearly  the  same  disunce  mmA 

that  that  difference  can  lie  mcnnim]  h}'  a  Star 
the  field  ol  the  tdcscopc  «kM 
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iter   is   revolved   180*"    round  a  vertical 
ctween  the  two  culminations, 
e  determination  of  latitude  with  this  in- 
itit    is    frequently    referred    to    as    the 
rican    method,^    because   first    practically 
yed   by   Captain   Talcott   of    the   United 
Engineers  in  1845.    It  is  also  sometimes 
the    "Talcott    method.®      Prior    to    this 

accurate    latitudes    were    usually    deter- 
by   the   emplo>'ment   of   the  transit  in- 

tnt  mounted  in   the  Prime  Vertical,  but 
lode  has  been  practically  superseded  by 
•csent  method,  which  is  one  of  extreme 
icy   and  simplicity.     It   is   employed  for 
^termination   of   latitudes  in   the  United 

Coast    and    Geodetic    Survey,    in    the 
fixed  observatories,  and,  in  fact,  wher- 

iccurate   latitudes  are  desired.     Its  only 
ack  consists  in  the  fact  that  it  requires 
:ial   instrument,   designed   for  the   deter- 
on  of  latitudes  alone,  and  not  available 
her  kinds  of  astronomical  observation. 

;NITH  TUBE,  an  instrument  designed 
ery  accurate  determinations  of  latitude 
serving  stars  which  transit  the  meridian 

to  the  observer's  zenith,  or  (when  the 
le  is  known),  for  determining  the  dec- 
ns  of  such  stars.  It  consists  of  a  rigid, 
^able  telescope  tube  so  mounted  as  to 
always  to  the  zenith;  the  plane  of  the 
)pe  lens  is  thus  horizontal  Within  the 
at  a  distance  below  the  lens  of  slightly 
lan  one-half  of  the  focal  length,  there  is 
in  of  mercury;  the  rays  from  a  zenith 
fter  passing  through  the  objective  are  rc- 
.  from  the  mercury  surface  and  finally 
to  a  focus  and  form  the  ima^e  a  short 
ce  above  the  lens,  a  hole  being  drilled 
jh  the  centre  of  -this  to  allow  of  their 
je.  The  micrometer  wires  are  adjusted 
the  lens  in  this  focal  plane,  both  they 
:he  image  being  reflected  horizontally 
a  prism  placed  at  this  point  into  the  eye- 
,  of  which  there  are  two  on  the  sides  of 
ain  tube,  one  to  the  east  and  one  to  the 
5f  it. 
great  advantage  possessed  by  the  in- 

snt  consists  in  the  fact  that  the  Observer's 
n  (and,  therefore,  his  zenith)  is  deter- 
wholly  by  the  surface  of  the  mercury; 

ore  usual  level  tubes,  which  al>yays  pre- 
rregular  and  annovnng  anomalies  when 
yed  for  work  of  the  highest  accuracy, 
holly  dispensed  with.  Only  stars  which 
the  fixed  field  of  the  telescope,  and 
pass  within  a  few  minutes  of  the  zenith, 
lowever,  be  observed  with  it. 
very  large  zenith  tube  (aperture  eight 
),  was  installed  in  the  Flower  Observa- 
f  the  Universit>'  of  Pennsylvania  at  Phila- 
a  in  the  year  1904  for  the  purpose  of  find- 
lethcr  certain  sudden  changes  of  the  local 
le,  amounting  in  some  cases  to  several 
had  a  real  existence,  or  whether  they 
from  undetected  changes  in  the  zenith 
>pe  (q.v.),  with  which  the  latitudes  had 
usly  been  determined.  The  new  instru- 
agreed  with  the  other  in  indicating  oc- 
al  sudden  changes  in  latitude,  hut  their 
has  not  yet  been  discovered. 

:NJUN,  zen-jiin'.  or  ZINJAN,  Persia. and  capital  of  the  province  of  Khamseh, 
iles  northwest  of  Teheran,  on  the  hi^^ 

way  to  Tabriz.  It  has  postal  and  telegraph 
service  and  is  im^portaiit  commercially  to  the 
surrounding  district.  Its  elevation  is  5,180  feet 
It  has  manufactures  of  carpets,  woolen  cloths 
and  anns.    Pop  24,(XX). 

ZENKER.  Friedrich  Albert  von,  German 
physician :  4>.  Dresden,  13  March  1825 ;  d.  Rep- 
pcntin,  Mecklenburg,  13  June  1898.  He  was 
educated  at  the  universities  of  Leipzig  and 
Heidelberg.  From  1851  he  was  connected  with 
the  city  hospital  of  Dresden  and  in  1855-62  he 
was  also  professor  of  pathological  anatomy  and 
general  pathology  at  the  Surgico-Medical  Acad- 

emy at  Dresden.  He  was  appointed  professor  of 

patholo^cal  anatomy  and  pharmacology  at  £r- 
langen  in  1862,  and  in  1865  he  became  joint 
editor  of  the  Deutschen  Archiu  fUr  kiinische 
Medizifk  He  is  famous  for  his  discovery  of 
trichinae  in  1860,  concerning  which  he  published 
<Ueber  die  Trichenenkrankheit  des  Mcnschen> 
(in  Virchows'  <Archiv.>  Vol.  XVIII,  1860). 

ZENKOJI,  zen-kd'je,  Japan.    See  NxcANa 
ZBNO»  ze'no,  Emperor  of  the  East  (Byzan- tine empire)  from  474  to  491  a.d.  An  Isaurian 

by  birth  and  named  Trascalisseus  he  changed 
his  name  to  Zeno  upon  his  marriage  to  the 
datighter  of  Leo  I.  He  commanded  the  im- 

perial guards  and  armies,  and  was  elevated 
to  the  consulship  in  469;  procured  the  assassi- 

nation of  Aspar,  the  mimster  of  Leo,  in  471, 
and  usurped  the  crown  on  the  death  of  Leo 
in  474b  He  was  driven  out  of  his  capital  by 
Basilicus^  who  was  proclaimed  emperor  in  475, 
but  regained  Constantinople  in  4/7  by  buying 
over  Harmatius,  the  nephew  and  general  of 
Basilicus,  who  was  deposed  and  died  shortly 
afterward.  In  478  a  Gothic  invasion  was  bought 
off;  in  479  a  revolt  in  Constantinople  was  put 
down  by  corrupting  the  troops  engaged;  a  sec- 

ond Gothic  invasion  was  bought  off,  and  a 
third  was  repelled  by  purchasing  the  aid  of  an 
opposing  ]>arty  among  the  Goths,  one  of  whose 
chieftains,  afterward  Theodoric  the  Great,  was 
made  consnl  in  484.  Having  quarreled  with 
Theodoric,  Zeno  in  487,  anxious  to  save  him- 

self and  his  capital,  proposed  to  him  to  in- 
vade Italy,  and  expel  Odoacer  and  the  Hemli. 

Amone  tne  more  important  events  of  his  reign 
was  the  publication  of  the  so-called  ̂ Heno- 
ticon^  (482),  or  ̂ Decree  of  Union,*  intended 
to  adjust  the  controversy  between  the  Mono- 
physites  (q.v.)  and  the  Orthodox  Church. 

ZBNO,  dz&'nd,  Apostolo,  Italian  dramatist and  literaiv  historian:  b.  Venice,  11  Dec  1668; 
d.  there,  11  Nov.  1750.  He  was  a  founder 
(1710)  of  the  critical  periodical  Giomale  d^ 
Letterati  d'Jtalia,  in  1718-29  was  at  Vienna  as 
court-poet,  and  made  his  reputation  in  Italian 
literature  by  libretti  for  the  musical  drama, 
which  in  his  work  attained  real  literary  rank. 
For  many  years  he  was  the  chief  dramatic  poet 
of  Italy.  He  was  also  a  schobr,  antiquary  and 
well-known  numismatist  His  collected  dramas 
appeared  in  1744.  Amon^  his  furdier  writings 
is  the  ̂ Dissertazioni  Istonco-Critiche  e  Lettera- 
rie>  (1752-53).  Consult  the  'Ufe>  by  Ne^ri 
(1816) ;  Fehr.  M^  ̂ Apostolo  Zeno  und  seme 
Reform  des  Opemtextes*  (1912). 

ZiBNO,  Nicold  and  Antonio,  Venetian  naT- 
igators  of  the  late  14th  and  early  15th  centories. 
Antonio  about  1390  fitted  a  ship  with  whidi  he 

nortfiward   on   the   Atlantic     He  IPM 
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wrecked  on  one  of  the  Faroe  islands.  Here  he 
would  have  lieen  killed  hy  the  Scandinavian 
natives  had  he  not  been  opportunely  rescued  by 
Karl  Sinclair,  whom  Maakon  VI  of  Norway  had 
invested  with  the  Orkneys  and  Caithness.  He 

was  made  commander  of  the  carl's  small  fleet, 
and  in  1303  or  1304  sailed  with  three  ships  to 
Greenland,  where  he  spent  some  time.  He  died 
in  the  Faroes  about  1305.  Antonio  went  out 

to  the  F'aroes  in  1301,  and  was  in  Sinclair's 
service  for  14  years,  dyin^^  at  Venice  in  1406. 
After  Nicolo's  death  he  was  commander  of  the 
fleet;  and  on  one  occasion,  to  verify  fisher- 

men's reports  of  land  some  l.(XX)  miles  west- 
ward, he  undertook  a  voyage  of  discovery  in 

the  Atlantic.  He  described  his  adventures  in  a 
letter,  and  on  this  letter  and  some  others  and  a 
sailing-chart,  prot>ably  made  by  Antonio,  is 
based  a  work  containing  matter  of  some  in- 

terest in  connection  with  pre-Columbian  dis- 
covery in  the  New  World.  The  letters  were 

worked  into  a  narrati\e.  and,  with  a  copy  of 
the  map,  appeared  in  Ijook-torm  in  1558.  The 
narrative  says  that  a  fisherman,  returning  to 

the  Faroes  after  a  26  years'  al)srnce,  told  of  a land  called  Estotiland,  where  there  was  much 
gold  and  forest.  The  people  built  small  boats 
and  traded  with  (ireenland.  The  description 
of  Fstotiland  is  vague,  an<l  contains  little  to 
suggest  North  America.  I3ut  a  voyage  was 
undertaken  from  Estotiland  to  a  region  south- 

ward, called  Drogio.  There,  said  the  fisher- 
men, the  people  were  cannibals.  *They  have 

no  kind  of  metal.  Thev  live  by  hunting,  and 
carry  lances  of  wood,  sharpened  at  the  point.* 
Farther  south,  *they  have  cities  and  temples,* 
as  well  as  **some  knowledge  and  use  of  gold 
and  silver.*  The  honesty  of  the  Zeno  narra- 

tive has  been  sufficiently  well  established;  Imt 
whether  or  not  the  fisherman  had  the  experi- 

ences he  narrated  in  Drogio,  and  whether  that 
may  be  identified  with  North  America,  are 
questions  that  have  been  much  debated.  The 
map,  drawn  from  hearsay,  and  nece.«isarily  of 
the  vaguest  character,  was  accepted  as  au- 

thentic and  caused  trouble  for  mariners  and 

geographers  for  more  than  a  century.  Con- 
sult Major.  *The  Voyages  of  Nicolo  and  An- 

tonio Zeno>  (Hakluyt  Society,  1873),  with  a 
translation  of  the  narrative  and  a  copy  of  the 

map;  and  Fiske,  *The  I)iscover>'  of  America* 
(Vol.  1.  1802). 

ZENO  (ze'no)  (G\i.Z^yuv  )  OF  CITIUM. 
ancient  (ireek  philosopher:  b.  Citinm,  island  of 
Cyprus.  He  flourished  in  the  late  4th  and  early 
3d  century  b.c.,  and  was  the  founder  of  the 
St(»ic  school  of  philosophy  (see  Swicism).  The 
circumstances  of  his  life  are  not  well  known. 
Tradition  ';ays  that  after  sufTcring  shipwreck 
near  the  Peirarus,  and  according  to  one  account 
losing  h\<,  all,  while  by  another  his  wealth 
amounted  to  1,0(K)  talents  he  s<'ttled  at  Athens. 
There  he  early  made  himself  remarked  for 
the  virtues  of  moderation  and  contentment, 

and  during  his  lonu  life  he  sn  acquired  the  es- 
teem of  the  citizens  that  they  voted  him  a 

crown  of  L'old  and  a  public  burial  in  the  Cera- 
micus.  He  is  <aid  to  have  declined  the  citizen- 

ship of  .\tbeiis  from  fidelity  t'»  his  native  coun- 
try. He  tir^t  ro'-oried  to  the  teaching  of  the 

Cynic  Crater,  and  l-y  this  <ch(io!  Iii>  own  views, 
especially  in  the  earlier  period  of  his  career, 
were  miich  influenced.     It  may  seem  surprising 

that  Zeno,  who  rejected  ioth  the  contempt  for 
established  uss&ges  and  for  general  knowledge 
which  distinguished  the  C>*nics,  should  have  at- 

tached himself  to  that  school,  hut  the  centra- 

point  of  every  true  system  of  philosophy  »  '\\% ethics,  and  he  was  attracted  to  the  C>^ics  U 
their  doctrines  of  moral  obligation,  which  he 
made  the  foundation  of  his  own  system.  Con- 

trary to  the  advice  of  Crater  he  afterward 
studied  under  Stilpo  the  Megarian.  Amonr 
his  subseciuent  advisers  or  teachers  arc  enumer- 

ated the  Megarians,  Cronus  and  Phi  km.  and  thr 
Academics,  Xenocrates  and  Folemcin.  Of  tbe 
last  two  he  is  said  to  have  been  a  pupil.  He 
maintained  a  friendship  with  Antofsonus  Gona- 
tas,  king  of  Macedon.  of  whom  his  discipkf 
Persa^us  and  Philonides  were  companiofif 
About  310  R.C.  he  opened  his  school  in  thf 
lloiK/.ff  IrtM  (Stoa),  or  •  Painted  Porch."  Tht* 
place,  which  was  adorned  with  paintings  It 
Polygnotus,  had  formerly  been  the  resort  of  a 
school  of  poets,  who  were  from  this  cirnira- 
stance  called  Stoics,  and  the  name  was  no* 
transferred  from  them  to  the  disciple?  oi  Zcna 
who  at  first  had  been  called  Zenonians.  All 
the  works  of  Zeno  are  lost.  They  were  nu- 

merous, and  include  treatises  *On  the  Sute' 
(early  and  of  cynical  tendencies):  *On  iIm 
Ethics  of  Crater* ;  <On  Life  According  to 
Nature*;  <0n  Impulse';  *On  the  Xature  of 
Man*;  ̂ On  the  Affections*;  *On  the  Becom- 

ing* (or  Fitting) ;  ̂On  Law,*  and  *On  Grecian 
Education*;  various  treaties  on  physics,  lofx 
and  poetry,  and  a  work  on  the  P>'thagoreaB 
doctrine.  Concerning  the  doctrines  of  Zeno. 
which  employed  very  largely  the  ethics  of  the 
Cynic  school,  as  well  as  the  physics  of  Heracli- 
tus  and  Pythagoras,  see  Stoicism  ;  and  consult 

also  Zeller,  ̂ Stoics.  Epicureans,  and  Skcptm' 
(1870);  Ueberweg,  <Hi8tor>-  of  Philosopliy' 
( Eng.  trans..  188/ ) ;  and  Kitter  and  Prrllrr. 
<Historia  Philosophic  Graecx*  (8th  ed^  IWK). 

ZENO  OF  BLEA,  ancient  Greek  phtk»o. 
pher:  b.  Ele  (Vclia),  Lucania.  southern  Ital«. 
about  -f^S  n.c  He  was  the  favorite  discipk 
(tf  ParmendicSp  whose  opinions  he  defended 
and  whose  ethico-political  schemes  he  shared 
He  appears  to  have  lived  for  a  considerable 
time  in  Athens,  where  he  taught  for  r^ 
numerations,  and  had  distinguished  pupili 
as  Pericles  and  Callias.  He  is  said,  on  on- 
satisfactory  evidence,  to  have  eniraged  in  an 
ei.terpri.se  on  l>ehalf  of  his  native  land  afuinaa 
the  tyrant  Nearchus.  Whether  he  perished  is 
this  attempt  or  survived  is  not  known.  Now 
of  his  writings  are  extant,  but  his  opinions  arc 
referred  to  by  Aristotle,  who  attemiMed  to 
Confute  some  of  them,  and  who  had  distin- 
gui>he(l  him  as  the  inventor  of  dialectic.  As  a 
defender  of  the  Eleatic  doctrine  of  the  oaii; 
of  the  existent,  he  was  the  first  to  lay  don 
the  problems  of  skepticism  in  regard  to  the 
real  existence  of  the  phenomenal  world,  and 
has  thus  exercised  an  important  influence  oi 
philo.sophy.  He  is  said  to  have  directed  fov 
ar^llments  against  the  reality  of  modocL  ThcM 
all  are  very  >imilar  to  one  another;  the  i«v 
mo^t  famous  are  those  of  the  fl>ing  arro* 
and  of  .Xcbilles  and  the  tortoise,  llie  fin: 
finds  a  contradiction  in  the  properties  of  thf 
arrow,  which  cannot  be  where  it  is  not,  hot  it 
at  rest  if  it  remain  where  it  is.     Thai  is.  al- 
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1  a  body  in  motion  is  in  motion  through- 
s  course,  if  any  instant  of  the  existence 
;  body  be  considered  in  itself,  there  is  no 
oiishable  property  of  the  body  which  can 
led  motion.  Bergson  considers  that  the 
3x,  which  was  stated  by  Zeno  in  order 
>ve  the  specious  character  of  motion  and 
?,  is  insoluble  on  any  view  which  analyzes 
1  into  a  scries  of  states.  An  answer  to 
aradox  which  is  more  in  favor  among 
sts  follows  outlines  that  had  already  been 
ted  by  Aristotle,  and  depends  upon  the  fact 
he  velocity  or  measure  of  motion  of  a 
is  a  limit  —  the  limit  of  the  ratio  of  the 
CO  traversed  by  a  body,  divided  hy  the 
which  it  takes  the  body  to  traverse  the 
ce,  as  this  time  grows  smaller  and 
r.  The  distinction  between  a  property 
body  at  an  instant,  and  the  limit  of  a 
:ty  of  a  body  in  the  neighborhood  of  that 
t,  is  all-essential  for  the  explanation  of 
iradox.  This  distinction  was  only  ren- 
clear  in  the  last  century  by  the  develop- 
of  the  theories  of  assemblages  and  of  the 
ons  of  a  real  variable,  which  made  clear 
laturc  of  contimia  and  of  continuous 
ons.  It  will  be  seen,  then,  how  incorrect 

often-repeated  statement  that^  the  para- 
of  Zeno  were  dialectical  puerilities  which 
completely  refuted  by  Aristotle. 
e  other  famous  paradox  of  Zeno  is  that 
chilles  and  the  tortoise.  Achilles,  the 
St  of  mortals,  can  never  catch  up  with 
rtoise,  because  when  he  reaches  the  tor- 
former  position,  the  animal  is  no  longer 
so  that  he  has  to  traverse  an  infinite 

IT  .of  distances  to  overtake  it.  This 
lent  is  completely  dependent  on  a  clear 
:tion  between  the  measure  of  an  interval 

le  number  of  points  it  contains  —  a  dis- 
in  whose  true  import  has  only  been  under- 
witbin  the  past  ̂ 50  years.  Zeno,  in  his 

lents  against  motfon,  exhibits  a  truer  ac- 
tion of  the  nature  of  this  process  than  is 

d  by  many  modems  in  their  support  of  it. 
another  arizument,  designed  to  establish 

illacious  nature  of  sense-perception,  Zeno 
his  knowledge  of  the  existence  of  scn- 

limina  Csee  Weber's  Law).  He  points 
le  (litTiculty  of  unders'anding  how,  if  the 
f  one  i^rain  of  wheat  makes  no  audible 
the  fall  of  a  bushel  can  be  heard.  See 

;  Space;  Assemblages,  General  Theory 
E.\L  Variable,  Theory  of  Functions  of 

bliography. —  Bert]:son,  H.,  ̂ Time  and 
WilP  (tr.,  London  1910);  Burnet,  J., 
k  Philosophy  (part  i,  London  1914)  ; 
H..  M)ie  Fraunneiite  der  Vorsokratiker* 

in  l<X)6-07);  Russell.  B.  A.  W,  <Princi- 
)f    Mathematics'    (Cambridge    1903). 
:N0    of    SIDON,    Epicurean    philoso- 
b.  about   150  B.C.;   d.   about  80  B.C.     He 
contemporary  and  instructor  of  Cicero, 

refers    to   him    in    ̂ De    Natura    Deorum* 
),   as   an   accurate   and   highly  cultivated 
r,    but    one    who   was    scornful   of   other 
ophers.     Ifis  works  are  not  in  existence, 
treatise  by  Po^idonius  gives  a  sumjnary 
beliefs  and  teachings. 

JNOBIA,    ze-no'bi-a,   queen   of    Palmyra 
Her  naii\e   name   was   Septimia  Bath- 

,  and   ̂ h(.    was  instructed  in  the  sciences 

by  the  celebrated  Longinus,  and  made  such 
progress  that  besides  her  native  tongue  she 
spoke  the  Latin,  Greek,  Coptic  and  Syrian  lan- 

guages. She  also  patronized  learned  men,  and 
herself  formed  an  epitome  of  Egyptian  his- 

tory. She  was  married  to  Odenatnus,  king  of 
Palmyra,  accompanied  him  bpth  in  the  war  and 
the  chase,  and  the  success  of  his  military  ex- 

pedition against  the  Persians  is,  in  a  great  de- 
gree^ attributed  to  her  prudence  and  courage. 

Galhenus,  in  return  for  services  which  tended 
to  preserve  the  East  to  the  Romans  after  the 
capture  of  Valerian  by  Sapor,  king  of  Persia, 
acknowledged  Odenathus  as  emperor,  and  on 
his  death,  267  a.d.,  Zenobia  assumed  the  sov* 
ereignty,  under  the  title  of  Queen  of  the  East 
She  •  preserved  the  provinces  which  had  been 
ruled  by  Odenathus,  and  was  preparing  to  make 
other  conquests,  when  the  succession  otAurelian 
to  the  purple  led  to  a  remarkable  change  of 
fortune.  That  martial  prince,  disgusted  at  the 
usurpation  of  the  richest  provinces  of  the  East 
by  a  female,  determined  to  make  war  upon  her: 
and  having  gained  two  battles,  Antioch  and 
Emesa,  beseiged  her  in  Palmyra,  where  she 
defended  herself  with  great  bravery.  At  length, 
finding  that  the  city  would  he  obliged  to  sur- 

render, she  quitted  it  privately ;  hut  the  emperor, 
having  notice  of  her  escape,  caused  her  to  be 
pursued  with  such  diligence  that  she  was  over- 

taken just  as  she  got  into  a  boat  to  cross  the 
Euphrates,  in  272.  Aurelian  spared  her  Hfe, 
but  made  her  serve  to  grace  his  triumph.  The 
Roman  soldiers  demanded  her  life,  and  accord- 

ing to  Zosimus  she  purchased  her  safety  by 
sacrificing  her  ministers,  among  whom  was 
the  distinguished  scholar,  Longinus.  She  was 
allowed  to  pass  the  remainder  of  her  life  as  a 
Roman  matron,  and  her  daughters  were  mar- 

ried by  Aurelian  into  families  of  distinction. 
Her  only  surviving  son  retired  into  Armenia, 
where  the  emperor  bestowed  on  him  a  small 
principality.  Consult  Gibbon,  < Decline  and 
Fall>  (ed.  Bury,  1896-1900)  ;  <Life  of  Aurelian> 
by  Vopiscus  in  *Augustae  Historiae  Scriptores* 
(Eng.  trans.,  Bernard  1740) ;  Ware,  < Zenobia, 
or  The  Fall  of  Palmyra>  (1837). 

ZENOBIA,  or  THE  FALL   OP  PAL- 
MYRA,  a  noted  historical  noveL  by  William 
Ware,  first  issued  in  1837  in  the  Knickerbocker 
Magazine,  andl  then  entitled  ̂ Letters  from 
Palmyra.^  It  was  shortly  afterward  published 
in  book  form,  and  later  editions  were  issued 
from  time  to  time  for  more  than  50  years. 

ZENOS,  zends,  Andrew  Constantinides, 
American  educator :  b.  of  Greek  parentage,  Con- 

stantinople, Turkey,  13  Aug.  1855.  He  was 
graduated  at  Robert  College,  Constantinople,  in 
1872,  studied  theology  at  Princeton  Seminary 
and  was  pastor  of  a  Presbyterian  church  in 
Brandt,  Pa.,  1881-83.  From  1883  to  1888  he  was 
professor  of  Greek  in  Lake  Forest  University 
and  of  New  Testament  exegesis  at  Hartford 
Theological  Seminary  1888-91.  In  1891  he  was 
made  professor  of  church  history  in  McCor- 
mick  Theological  Seminary  in  Chicago,  and  in 
1894  was  transferred  to  the  chair  of  biblical 
theology  in  that  institution,  a  position  he  still 
(1919)  holds.  He  wrote  ̂ Elements  of  Higher 
Criticism^;  ̂ Compendium  of  Church  History^ 
(1896);  <The  Teachings  of  Jesus  Concerning 
Christian  Conduct^  (1905)  ;  <The  Son  of  Man> 
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(1914),  etc.;  edited  Xcnophon's  *  Anabasis' 
(with  F.  W.  Kelsey  (1888),  ami  was  co-ediior 
of  <The  Standard  Bible  Dictionary*    (19(X>). 

ZBNTA,  zen'to.  Hungary,  a  town  in  the 
county  of  Bacs-Bodroe,  on  the  Theiss,  120 
miles  southeast  of  Budapest.  Here,  11  Sept. 
1697,  the  Germans  under  Prince  Eugene  of 
Savoy,  defeated  the  Turks,  a  victory  which 
led  to  the  Peace  of  Carlowitz,  ratified  January 
1699.     Pop.  about  30,000. 

ZEOLITE,  a  name  given  to  a  group  of 
hydrated  silicate  minerals  commonly  found  in 
cavities  in  igneous  rocks,  from  which  they  are 

derived  through  secondary  alteration.  They  in- 
clude thompsonitc,  natrolite,  scolccite,  analcitc, 

chahazite,  gmelinite,  phillipsite,  harmotome, 
stillite  and  hcuhinditc.  The  name  is  derived 
from  the  boiling  reaction  before  the  blowpipe. 

ZBPHANIAH,  zef-^-nr^,  the  ninth  in 
order  of  the  Scriptural  writers  known  as  the 
minor  prophets.  His  pedigree  is  traced  back 
for  four  generations.  He  is  the  son  of  Cushi, 
the  son  of  Gcdaliah,  the  son  of  Amariah,  the 
son  of  Hezekiah  and  he  is  supposed  to  have 
been  of  noble,  if  not  of  royal,  ancestry.  His 
brief  but  pregnant  prophecy  was  delivered  just 
after  the  time  of  the  first  appearance  of  Jere- 

miah (626  B.C.) — that  is,  in  the  first  half  of  the 
reign  of  Tosiah.  The  next  preceding  prophet 
was  Micah,  who  died  in  the  early  part  of  the 
reign  of  Alanasseh.  But  the  condition  of  the 
whole  of  western  Asia,  including  Palestine,  por- 

tended a  speedy  upheaval.  AI>ove  all,  Nineveh 
was  beginnin(^  its  memorable  decline  after  the 
death  of  its  kmg.  Assur-banipal  (668-626  B.C.), 
Morally  and  religiously  the  Jewish  nation  had 
improved  but  little  since  the  degeneracy  that 
had  followed  the  death  of  Hezekiah,  and 

Josiah's  reform  (621  B.C.)  had  not  yet  begun, 
if  wc  may  judge  the  invectives  of  the  prophet 
against  idolatrous  practices.  Zephaniah  was  ap- 

parently a  descendant  of  King  Hezekiah. 

The  Prophet's  Message. —  Zephaniah  spoke 
and  wrote  primarily  for  the  correction  and 
warning  of  Jtidah  and  Jerusalem,  though  he 
draws  illustrations  from  the  sins  and  fates  of 
other  peoples.  The  culmination  of  these  is 
found  in  the  iniquities,  the  pride  and  the  speedy 
fall  of  Xinevch.  His  prophecy  extends  to  three 
chapters  in  the  Bible.  A  dix-ision  into  four 
parts  is  as  follows: 

The  threatening:  ch,  i  (1),  the  whole  world 
—  that  is,  the  Semitic  world  —  is  to  undergo 
exemplary  punishment,  particularly  Jerusalem 
and  its  apostates  from  Jehovah  (ver.  1-6).  (2) 
The  classes  of  people  who  are  to  be  thus  visited 
—  the  royal  hon.sc,  the  nobles,  the  wealthy 
traders,  the  careless  and  defiant  generally  — 
an-  characterized,  and  their  chastisement  set 
forth  in  language  largely  figurative  (ver.  7-18). 

The  lessons  from  the  nations:  ch.  ii.  God's 
own  people  are  warned  to  repent  in  time  (ver. 
1-3),  and  so  avoid  the  doom  that  is  al>out  to 
fall  upon  the  Philistines  (ver.  4-7),  Moab  (ver. 
S-11).  Eg\pt.  under  the  name  of  Kthiopia  (ver. 
12),  and  iinallv  Assvria  and  Xineveh  (ver.  13- 
15). 

The  remonstrance:  ch.  iii.  1-7.  Rebellious 
and  obstinate  Jerusalem  is  urged  to  repent  by 
the  rinhtrou'i  and  reasonable  God,  in  view  of 
coming  woes;  for  xlw  lesson  of  the  fate  of 
other  nations  has  so  far  lK*en  unheeded. 

The  promised  redemption:  ch.  iii.  8-2D.  <l) 
The  faithful  remnant  is  bidden  to  wait  and 
trust  It  shall  sur\'ive  the  ruin  of  the  natioBi 
l)e  joined  by  exiled  brethren  from  far  and  near. 
and  rest  in  quiet  content  (ver.  8-13).  (2)  Jot- 
ous  thanksgiving  is  now  in  place,  for  Jelio\ak 
is  in  the  midst  of  Jerusalem,  to  comfort  and 
bless  his  people.  Their  reproach  is  taken  vny, 
dispersion  and  captivity  are  at  an  end. 

ZEPHANIAH.  Book  of.  The  title  of  thr 
book  of  Zephaniah  says  that  the  prophetic 
message  was  given  in  the  days  of  Josiah.  king 
of  Judah,  639-608  b.c  Since  that  time  is 
appropriate  for  the  book,  the  title  is  usually  con- 

sidered to  rest  upon  an  historical  basis,  al- 
though other  suitable  times  for  these  ntter- 

ances  might  be  found.  In  the  title  Zephairiab 
is  said  to  have  been  the  great-great -grand«oi: 
of  Hezekiah,  by  whom  the  kin^  of  that  name 
is  doubtless  meant.  This  also  is  generally  ac- 

cepted, since  the  liuok  contains  nothing  out  of 
harmony  with  the  royal  descent. 

It  is  evident  that  the  message  of  Zephaniah 
must  have  preceded  the  introduction  of  the 
Deuteronomic  law  in  621.  This  is  because  the 
conditions  here  reflected  are  such  as  doubtless 
belonged  to  the  early  part  of  the  reign  of  Jo- 

siah, but  were  somewhat  changed,  perhaps  onK 
temporarily,  by  the  Deuteronomic  reform.  The 
characteristic  features  arc  religious  s>'ncretisin. 
astral  worship,  imitation  of  foreign  customs. 
and  scepticism,  i,  4-6.  8,  9,  12.  Since  the  book 
shows  no  clear  influence  of  Jeremiah  it  is  prob- 

ably to  be  dated  not  later  than  the  bcginniBg 
of  his  work.  That  indicates  a  date  of  about 627  n.c. 

The  background  of  the  book  is  some  great 
invasion  affecting  many  lands.  At  the  time 
mentioned  that  must  have  been  the  Scvthias 
invasion,  alluded  to  in  Jeremiah  i,  as  a  danBrr 
from  the  north.  The  invasion  cannot  have 

come  from  £g>*pt  or  Assyria,  since  both  arc mentioned  as  anected  by  it.  li,  12.  This  ScjthiaE 
invasion,  it  is  known,  afTected  Assyria  and  n- 
tcnded  to  the  borders  of  E^OTt.  overnmaintE 
also  several  of  the  intermediate  countries^  It 
lasted  for  a  considerable  number  of  years,  and. 
while  its  limits  cannot  be  determined  with 
entire  certainty,  the  year  mentioned,  627,  vu 
quite  evidently  near  the  beginning  of  its  course. 

The  theme  of  the  book  is  the  coining  of  ̂  
day  of  Yahweh.  This  is  probably  not  to  be 
regarded  as  identified  with  the  S^lhian  inn- 
sion,  but  the  latter  is  an  introductory  mor^ 
ment  indicating  that  it  is  at  hand.  The  day  of 
Yahweh  is  first  mentioned  by  Amos,  and  thci 
as  a  familiar  idea.  As  here  presented  the  de- 

struction of  that  day  is  to  engulf  Jadah.  Phfl- 
i-tia.  Moab,  Ammon.  Ethiopia  (Egypt)  and  Ai- 
Syria ;  but  the  mention  of  Moab  and  Ammoa  b 
often  considered  a  later  addition.  That  di(T. 
while  regularly  a  day  of  world-^udgmcBl  ■ 
some  real  sense,  is  here  presented  in  tmnsiatv 
vivid  terms  as  a  day  of  universal  judgmeot  ai 
destruction.  The  judgment  upon  JuoJi  las  tf 
ethical  basis,  a  point  which  does  not  a| 
in  the  condemnation  of  the  other  nations. 

Zephaniah,  like  Amos  whom  he 
is  distinctly  a  prophet  of  judgment.  IfoM  of 
the  Ixuik  gives  little  suggestion  of  mercjr.  At 
the  end.  however,  are  several  vencs  off  a  dif- 

ferent tenor  which,  as  in  the  parallel  caie  m 
Amos,  are  to  be  regarded  as  a  later  addinoa 
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ipplies  most  clearly  to  iii,  14-20.  Here 
lessage  of  restoration  of  the  people  now 
*ed  among  the  nations.  This  belongs  to 
cile  or,  more  probably,  after  the  exile. 
10  is  probably  also  a  later  addition  be- lts attitude  toward  the  nations  is  out  of 
ny  with  most  of  the  book.  Other  passages 
imes  considered  to  be  later  are  less  ccr- 
so;  most  prominent  among  these  is  ii,  S- 
lich  has  sugjgestions  of  the  exile, 
lile  Zephaniah  adds  nothing  of  funda- 
1  importance  to  the  messages  of  the  line 
ophets  who  have  preceded  him,  yet  his 
nee  is  characterized  by  a  zeal  for  right- 
*ss  and  a  vigor  of  presentation  not  un- 
y  of  that  goodly  fellowship.  Historically, 
stimony  to  the  conditions  in  the  time 
y  before  the  reform  of  Josiah  is  of  much 

iliography. —  Davidson.  A.  B.,  ̂ Nahum, 
dcuk  and  Zephaniah^  (^Cambridge  Bible,^ 
ridge  1896) ;  Driver,  S.  R.,  < Zephaniah > 
tury  Bible,>  Edinburgh  1906)  ;  Smith,  J. 
.,  <The  Book  of  Zephaniah^  (^Interna- 
Critical  Commentary,*  New  York  1911). 

George  Ricker  Berry, 
ssor  of  Old  Testament  Interpretation  and 
iitic  Languages,  Colgate  University. 

IPHYR,  a  soft,  cool,  agreeable  wind;  in 
5  the  west,  or  rather  west-southwest  wind, 
d  in  Greek  mythology  by  the  god  of  the 
wind  Zephyrus  (q.v.).  The  Greek  name, 
ling  to  the  etymology,  signifies  life-bring- 
ecause  at  the  time  when  this  wind  begins 
w,  the  plants  are  restored  to  life  by  the 
spring  air. 

tPHYRANTHES,  a  genus  of  LUiacetB, 
nous  to  the  warmer  regions  of  America, 
ost  commonly  represented  by  the  atamasco 
The  species  are  bulbous,  and  are  not 
in  the  Northern  States,  but  make  charm- 
Bummer-blooming  window  and  gfrccn- 
plants,  resting  in  the  winter.  The  foliage 
ar,  springing  from  the  bulb,  and  a  scape, 
ring  at  the  same  time,  is  crowned  by  a 
T,  three-parted  corolla  which  is  nearly, 
te,  erect,  from  one  to  three  inches  across. 
2d,  yellow  or  white.  Z.  Candida  is  one  oi 
hite-flowercd  species,  and  is  also  one  of 
ardiest  and  thriftiest.  It  is  a  lovely, 
;-like  plant,  with  pure-white  blossoms, 
ig  out  flat  in  the  sunshine,  and  evergreen e. 

?HYRUS,  zef 'i-riis,  in  Greek  mythology, 
u  of  the  west- wind,  a  son  of  yEolus,  or  of 
us  and  of  Aurora.  He  was  married  to 
is,  goddess  of   fruits  and  flowers,  their 
tig  Carpus,  god  of  fruit.  By  the  harpy 

^e  he  was  the  sire  of  the  swift  horses 
lilies,  Xanthos  and  Balios.  His  love  being 
!d  by  Hyacinthus,  he  was  the  cause  of 

ath  by  blowing  Apollo's  quoit  against  his Some  make  him  the  htisband  of  one  of 
ours.  Flowers  and  fruits  are  under  his 
tion.  He  is  represented  as  a  gentle  beatiti- 
uth,  naked,  with  a  wreath  on  his  head  or 
s  in  the  fold  of  his  mantle.    According 

jr  he  was  brother  to  Boreas,  wiUi  whom 
z\x  in  a  palace  in  Thrace.  ̂   The  Romans 
ied  him  as  Favonius,  and  his  wife,  ChlriSt 
)ra. 

ZEPPELIN,  tsep'p^lln,  Ferdmandt  Count VON.  German  airship  builder:  b.  Constance, 
Baden,  8  July  1838 ;  d.  Charlottenburg,  Prussia, 
8  March  1917.  His  father  was  Count  Friedricli 
von  Zeppelin,  a  Wtirtteinberg  court  official. 
After  studies  at  the  Stuttgart  Polytechniciun, 
the  Ludwigsbuiv  Military  Academy  and  the 
University  of  Ttibingen,  he  entered  on  a  military 
career  and  as  a  lieutenant  was  one  of  the  Ger- 

man military  observers  in  1863  attached  to 
the  Army  of  the  Potomac  during  the  Civil  War 
in  the  United  States.  His  first  ascent  in  a 
balloon  made  at  Saint  Paul,  Minn.,  during  this 
\'isit,  IS  said  to  have  been  the  incentive  of  his 
later  experiments  in  aeronautics.  He  took  part 

in  the  Seven  Weeks'  War  of  186^  fighting  for Wtirttemberg  against  Prussia,  ana  was  an  offi- 
cer of  cavalry  in  the  Franco-CJerman  War  1871- 

72.  He  rose  to  the  rank  of  lieutenant-general 
in  the  German  army  and  in  1891  at  the  age  of 
53  retired  and  devoted  his  time  and  wealth  to 
experiments  in  connection  with  dirigible  bal- 

loons. While  increasing  proofs  of  success  en- 
couraged him  to  continue  his  efforts,  a  record 

of  failures  which  reduced  him  to  poverty 
marked  his  experiments  for  several  )rears.  Im- 

perial patronage  and  public  subscriptions,  how- 
ever, enabled  him  at  last  to  conquer  zXi  diffi- 

culties, and  in  1906-09  dirigibles  of  tihe  type 
constructed  with  his  name  were  making  success- 

ful journeys  ranging  from  350  to  1,(XX)  miles. 
Thirteen  Zeppelins,  however,  had  been  de- 
stro3red  and  numerous  lives  sacrificed  during 
the  experiments  up  to  1914.  During  the  Euro- 

pean War,  Zeppelins  were  used  mostly  for 
raids  over  Belgium  and  England,  and  over  40 
were  reported  as  destroyed.  Their  failure  as 
warships  is  said  to  have  been  a  great  disap- 

pointment to  Count  Zeppelin.  ('See  Aesonau- 
Tics;  DntiGiBLE).  Consult  Heame,  R.  P.,  ̂ Zep- 

pelins and  Suoer-Zeppelins^  (New  York  1916). 

,  ZBRAFSHAN,  z^r-af-shsLn',  Asiatic  Rus- 
sia, a  river  rising  in  a  valley  at  the  junction  of' 

the  Hissar  and  Turkestan  Mountain  chains, 
and  after  a  westerly  by  north  course  of  about 
400  miles,  passing  the  towns  of  Penjakent,  Sa- 

markand, Katakurgan,  Kerminch  and  Bokhara, 
dispersing  itself  in  the  desert  sands,  between 
Karakul  and  the  Oxus  River.  A  railway  line 
traverses  the  valley  from  Karakul  to  near  Pen- 

jakent ZBRAH,  (Heb.  Zarach)^  king  of  Ethio- 
pia, known  to  the  Egjrptians  as  Azech 

Amen,  who  flourished  in  sottthem  Egypt  about 
900  B.C  He  conquered  Egypt  and  invaded 
Palestine,  where  he  was  defeated  by  Asa,  king 
of  Judah.  Zerah  then  abandoned  not  only 
Palestine,  but  also  Egypt  (2  Chron.  xiv). 

ZBRBI,  or  DB  ZARBIS,  QaMd,  Italian 
physician  and  anatomist:  b.  Verona  in  the  I5th 
century;  d.  there,  1505.  He  lectured  for  some 

time  at  Rome^  and  Jiecatne  in-ofessor  of  medi- 
cine at  Padua  in  1495.  His  chief  work  is  ̂ Anat- 
omy of  the  Human  Body'  (^Liber  AnatomtK 

Corporis  humaai' ),  published  about  1490,  a  work remarkable  for  its  keen  invgfat  and  deductions 
confirmed  by  later  discoveries  in  anatomy. 

ZBRBONI  DI  SPOSBTTI,  Jowph,  Ger- 
man  nhilosopher:  b.  Breslau,  1760;  d.  1831.  In 
1796  ne  Wrote  to  die  governor  of  Silesia  a  letter 
in  iK^iidi  he  set  form  the  absurdity  of  grant- 

ing to  die  nobility  exalted  privileges  dirooi^ 
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riKhl  of  l>irth.  Knowledge  of  the  letter  rcach- 
iiiR  Frederick  William  III,  he  was  imprisoned 
for  three  years  on  a  charpre  of  high  treason. 
When  his  case  was  brought  to  trial  he  was 
freed,  with  no  political  disal>iliiy,  and  later  re- 

ceived various  oflicial  appointments. 
ZBRBST,  tserpst,  Germany,  a  town  in  the 

duchy  of  Anhalt,  tni  the  N'uthe,  a  small  tribu- tary of  the  Kibe,  70  miles  southwest  of  Berlin, 
and  27  miles  southeast  of  Magdeburg,  on  the 
I>essau-Leipzig  Railway.  The  chief  buildings 
are  the  great  Schloss  in  a  fine  park;  the  15th 
century  Nikolaikirche,  and  the  stately  15th  cen- 

tury Rathhaus  on  the  market  place  where  are 
the  Roland  column  (1445)  and  the  Butterjimgter, 
a  slender  column  bearing  a  female  figure.  The 
chief  educational  institution  is  the  Francisceum, 
a  gymnasium  of  high  repute.  The  town  has 
manufactures  of  noted  bitter  beer,  of  silks, 

plush,  cloth,  leather,  machinery,  musical  instru- 
ments, etc.  Zerbst  was  founded  in  1007.  From 

1603  to  1793  it  was  the  capital  of  a  principality 
of  the  same  name,  which  in  1797  was  absorbed 
in  Anhalt-Dessau.  Pop.  of  commime  about 
19;210. 

ZERFFI,  George  Gustavus,  English  author : 
b.  Hungary.  1821 ;  d.  Chiswick,  England,  28 
Jan.  1892.  He  edited  a  newspaper  at  Budapest, 
and  in  1848  served  as  a  captain  in  the  revolu- 

tionary army.  He  also  acted  for  a  time  as 

Kossuth's  private  secretary.  On  the  failure of  the  revolution  in  1849  he  went  to  England 
and  was  naturalized,  and  some  years  later  was 
engagecl  as  a  lecturer  in  the  department  of  art 
at  South  Kmsington.  Throughout  his  career 

ZerH'i  gave  much  attention  to  the  subjects  of decoration  and  history,  and  wrote  many  works 
treating  these  themes  in  a  comprehensive  man- 

ner. He  asserted  that  histoo'  should  be  studied 
as  a  whole  on  philosophical  principles.  He 
planned  a  general  work  on  the.se  lines  entitled 
*  Studies  in  the  Scienci"  of  Cleneral  History.*  of 
which  two  volumes  were  issued,  dealing  with 
ancient  and  media-val  history  respectively. 
.Among  his  other  publications  are  ̂ .'\  Manual 
of  the  Historical  Development  of  .Art,  with 
Special  Reference  to  Architecture,  Sculpture, 

Painting  and  Ornament'  (1876);  an  English 
version  of  Goethe's  *  Faust*  with  critical  and 
explanatory  notes  (1859);  he  also  published  a 
number  of  his  lectures. 

ZERIBA.  or  ZAREEBA,  a  temporar>'  mili- 
tant- encloNure.  the  sides  of  which  are  formed 

of  prickly  brush  wood,  sheltered  by  which  a 
force  may  camp  comparatively  safe  from  sudden 
surprise.  The  term  came  into  prominent  use 
(luring  the  .Anglo-Kg>ptian  campaign  of  1884. 
The  protection  is  aNo  used  against  wild  ani- 
mals. 

ZERMATT,  t<er-mat'.  or  /er-mat'  (for- 
merly called  PRABORGNE).  Switzerland,  a 

mountain  village  and  tnurist-res()rt  in  the  can- 
ton of  Valais,  at  the  foot  of  the  Matterhorn 

and  near  thi  head  of  the  Visp  Valley,  22Vi 
miles  by  rail  southwe«it  of  Visp.  It  stands  5.315 
fiet  above  sr.i-lcvel,  having  to  the  south  the 
irreat  Theixluh-  i.:lacier,  above  which  tower  the 
Hreith'Tii  <»ii  the  east,  and  beyond  the  Monte 
Rosa  group,  and  on  the  west  the  rocky  cone 
(»f  the  Matterhorn  An  electric  mountain  rail- 

way c«mnect^  with  the  Riffelberg  and  the  sum- 

mit of  the  Gomer^at  (10,290  feet).  The  Theo- 
dule  Pass  or  Matter joch  (10399  feet)  leads  to 
Aosta  in  Italy.  Its  scenery  compares  in  grand- 

eur with  that  of  Grundcwald  and  Chamonix 
In  the  village  churchyard  are  the  graves  of 
many  victims  of  mountaineering.  Pop.  abom 750. 

ZERO,  in  mathematics,  the  absence  of 
magnitude;  the  remainder  that  is  obtained  wba 
any  quantity  is  subtracted  from  itself;  nothing, 
considered  as  a  quantity;  that  which  separates 
real  positive  qiiantitics  from  real  negative  quaa- 
tities.  Zero  is  denoted  by  the  s>-n:bol  0 
(^cipher'),  and  this  symbol  itself  is  often  called 
^zero.*^  In  the  theory  of  functions,  any  valve 
of  a  variable  which  reduces  a  given  fnnctioo 
of  that  variable  to  zero  is  called  a  'zero*  of 
the  given  function.  In  infinitesimal  analyiif. 
infinitesimal  quantities  are  sometimes  called 
zeros.  This  usage  is  incorrect,  and  it  leads  lo 
confusion  of  thought.  An  *  infinitesimal"  has 
an  actual  magnitude,  and  although  thai  magni- 

tude is  smaller  than  an^  quantity  that  can  be 
defuiitely  stated  or  assigned,  the  fact  that  it 
exists  distinguishes  the  infinitesimal  frum  zero, 

properly  so-called. 
In  physical  measurement,  the  *'zero*  of  any 

scale  is  the  starting  point  from  which  measure- 
ments on  that  scale  are  reckoned.  In  ther- 

mometry (q.v.)  it  is  customary  to  distinguish 
three  different  kinds  of  zeros.  These  are.  re- 

spectively, (1)  the  arbitrary  zero,  (2)  the  *na»- 
ral*  zero  and  (3)  the  "absolute*  zero.  The 
arbitrary  zero  on  such  a  scale  is  a  zero  thai  is 

selected  arbijtrarily,  as  a  convenient  point  of 
reference;  the  selection  being  governed  by  prac- 

tical considerations  of  convenience,  or  by  the 
facility  with  which  the  point  can  be  expcrinMB- 
tally  determined.  (See  Thermometex).  The 
^natural*  zero  is  employed  chiefly  in  connectioa 
with  the  gas  thermometer.  In  a  gas  thennam- 
eter  in  which  the  temperature  is  indicated  by 
the  expansion  of  a  given  volume  of  gats  at  coa- 
stant  pressure,  the  "natural*  zero  is  the  tCB- 
perature  at  which  the  volume  of  the  gas  voold 
just  vanish,  if  the  contraction  of  the  gas  were 
to  follow,  at  very  low  temperatures,  the  bw 
of  variation  with  temperature  that  prevails  be* 
tween  the  freezing  and  boiling  points  of  water. 
Similarly,  in  a  gas  thermoireter  in  which  tem- 

perature is  measured  by  the  change  in  pressofc 
of  a  mass  of  gas  that  is  confined  at  constaat 
volume,  the  *  natural*  zero  is  the  temperaivt 
at  which  the  pressure  of  the  gas  would  jvsi 
vanish,  if  the  law  of  variation  of  pressure  were 
the  same,  at  very  low  temperatures,  as  h  is 
between  the  freezing  and  boiling  points  of  water. 
The  **natural*  zeros  of  the  various  gas  tkcr* 
mometers  that  are  in  actual  use  are  not  idcv- 
tical.  bnt  their  positions  differ  only  by  a  fcv 
degrees,  at  the  most. 

The  "absolute*  zero  of  temperarare  is  the 
temperatun  that  a  body  would  have,  if  it  were 

absnlntrly  deprived  of  heat ;  and  this  ̂ BbsoloK* 
zero  is  identically  the  same  for  all  suhstancfi 

It  happen <  that  the  'absolute*  zero  has  naiAf 
the  same  position  on  the  thermometer  scale  tf 

the  "natural"  zeros  of  the  various  gas  ther- 
mometers that  are  in  use,  and  this  fact  has  M 

to  a  great  de.il  oi  confusion  in  popular  and  wtti- 
scientific  writings  upon  the  subject  of  ten 
turc,  the  "natural*  and  'absolute*  zeros 
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commonly  confounded  with  one  another, 
^absolute^  zero  is  slightly  lower  than  the 
ral^  zero  of  any  gas  thermometer  that  we 
of,  with  the  possible  exception  of  the 

ral"  zero  of  the  hydrogen  thermometer. 
!  is  some  reason  for  believing  that  the 
ral*  zero  of  the  normal  hydrogen  ther- 
tcr  (whether  at  constant  volume  or  at 
mt  pressure)  is  a  few  hundredths  of  a 
rade  degree  lower  than  the  true  'abso- 
zero.  If  further  research  bears  out  this 
m.  then  it  is  plain  that  the  ̂ natural*  zero 
I  hydrogen  thermometer  can  never  be  at- 
l;  for  the  ̂ absolute^  zero,  being  the  tern- 
ire  corresponding  to  absolute  cold,  is  the 
t  temperature  that  can  possibly  have  a 
xistence.  On  the  absolute  centigrade  scale, 
^mperature  of  the  •absolute*  zero  is  ap- 
natcly  273.10**  below  the  freezing  point  of 
,  This  estimate  is  probably  in  error  by  a 
undredths  of  a  degree.  There  is  no  theo- 
l  reason  why  the  position  of  the  *abso- 
zero  cannot  be  determined  to  the  thou- 
1  of  a  degree;  but  the  experimental  data 
ed  for  such  a  determination  are  not  yet 
ble.    See  Thermodynamics. 

CRRAHN,  Carl,  American  musical  con- 
r :  b.  Malchow,  Mecklenburg,  28  July  1826 ; 
Iton,  Mass.,  29  Dec.  1909.  In  1848  he 
to  America  as  flute-player  with  the  Ger- 
a  Orchestra,  and  six  years  later  became 
or  of  the  Handel  and  Haydn  Society  of 
n,  a  position  he  held  for  42  years.  He 
onductor  of  the  Harvard  Symphony  con- 
1861-82,  and  for  several  years  was  a  sue- 
1  director  of  famous  musical  festivals 
fhout  New  England,  among  lliem  being 
at  Worcester,  Mass.,  which  he  conducted 
6-97.    He  retired  in  1898. 
:RUBBABEL,  ze-rubVb^  leader  of  the 
)and  of  Israelitish  exiles  returning  from 
3n.  He  name  in  the  Captivity  was 
bazzar.  He  was  the  recognized  prince  of 
,    son   of    Shealtiel,   governor  of   Judah 
i,  12,  14),  and  on  arrival  at  Jerusalem, 

Jeshua,  the  high-priest,  directed  the  rc- 
of  public  daily  worship  and  of  festival 
and  in  the  second  month  of  the  second 
)f  the  return,  the  reconstruction  of  the 
e.  This  last  work  was  stopped  by  their 
ind  revived  only  after  16  years,  when  it 
^in  undertaken  and  finally  completed  by 
Dabel  and  Jeshua. 

IT  A,  ze't^,  (1)  the  Greek  equivalent  of ngli^h  letter  2,  and  sixth  in  the  Greek 
•et.  (2)  a  small  closet  or  chamber;  ap- 
)y  some  authorities  to  the  room  over  the 
of  a  Christian  church,  where  were  kept 
tcuments  of  the  church  and  also  contain- 
larters  of  the  sexton. 
TLAND  ISLANDS.    See  Shetland. 

JGLODON,  zu'gI6-d6n,  a  gigantic  fos- <iCean  mammal,  found  in  the  Eocene  and 
ne  strata  of  the  southern  United  States 
urope,  so  named  bv  Owen  from  the  yoke- 
haracter   displayed   by   a   section  of   the 
teeth.  Its  remains  were  first  discovered 
4  in  the  Tertiary  of  Louisiana,  and  were 
sed  to  belong  to  some  reptile,  to  which 
arlan  gave  the  name  of  Basilosaurus'  but 
showed  that  it  was  a  mammal,  and  be- 

l  among  cetaceans.    A  few  years  later  a 
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German  collector  named  Koch  collected  great 
quantities  of  the  bones  and  stringing  them  to- 

gether in  some  semrblance  of  a  natural  skeleton, 
constructed  a  'sea-serpent*  mostly  neck  and 
tail,  no  less  than  114  feet  long,  which  was  ex- 

hibited widely  in  America  and  Europe,  and 
required  the  exertions  of  eminent  men  (for  ex- 

ample, Wyman,  <Proc  Boston  Soc.  Nat.  Hist,* 
November  1845)  to  expose  as  a  humbug.  The 
form  was  probably  cetacean,  though  slender, 
elongated  and  more  snake-like,  with  small  an- 

terior limbs  in  the  shape  of  paddles,  and  no 
hind  limbs;  the  length  about  70  feet;  the  skin 
was  supplied  with  an  armor  consisting  of  small 
irregular  bony  plates  more  or  less  fused  to^ 
gether.  The  skull  in  some  specimens  was 
nearly  a  3rard  in  length.  It  is  well  constructed, 
the  blow-hole  in  the  middle  of  the  face,  and 
the  brain-cavity.  The  teeth  are  limited  in  num- 

ber^ and  disposed  in  three  series  as  incisors, 
canines  and  molars;  the  molars  are  double- 
rooted,  and  have  serrated  crowns.  Much  dis- 

cussion has  occurred  as  to  the  affinities  of  this 
great  sea-beast,  whose  characters  are  so  gen- 

eralized, and  period  of  existence  so  early  that 
it  is  now  a^eed  to  be  a  representative  of  Hie 
most  primitive  Cetacea,  and  is  set  apart  as  a 
family,  Zeuglodontida  constituting  a  primitive 
order  Arckcfoc^ti,  Consult  Woodward,  ̂ Verte- 

brate Palaeontology*  (New  York  1898) ;  Zittel- 
Eastman,  ̂ Text-Book  of  Palasonotology'  (Part 
III);  Lucas,  F.  A.,  < Animals  in  the  Past> 
(1901),  and  <The  Pelvic  Girdle  of  the  Zeuglo- don>  (1901). 

ZEUGMA,  zug'm^,  the  connection  of  one 
word  with  two  words  or  with  two  clauses,  to 
both  of  which  it  does  not  equally  apply;  so 
that,  for  one  of  ̂ em,  another  word  (to  be 
gathered  from  the  sense  of  the  passage)  must 
be  naentally  supplied.  Zeugma  is,  therefore,  a 
species  of  ellipsis;  both  abbreviate  discourse, 
where  the  word  to  be  supplied  is  a  form  of 
another  in  the  sentence,  as  *'I  love  you,  and 
you  (love]  me,^  the  construction  is  elliptical; 
where  the  sense  requires  a  different  word,  as 
*The  tun  diall  not  smite  tihee  by  day,  nor 
the  moon  [injure  thee]  by  night*  (Ps.  cxxi,  6) 
(Prayer  Book),  it  is  zeugma. 
ZBUNBRITB.  a  hydrous  copner-uranium 

arsenate,  Cn  (UOt)s  As/)fcH/).  Minute  yel- 
lowish-green crystsds  with  barite  in  ores  of 

the  Tintic  district,  Utah.  A  possible  source  of 
uranium. 

According  to  the  my^ 
Cronus  was  in  the  habit  of  swallowing  his 
children  immediately  after  their  birth.  When 
Zeus  was  about  to  be  bom  Rhaea  consulted 
Uramss  and  Gaea  as  to  how  he  might  be  saved. 
and  they  sent  her  to  Crete  (the  Trojan  Ida  and 
other  places  are  mentioned  in  other  accounts) 
to  he  odivered.  She  concealed  Zeus  In  a  cave  in 
Mount  Ida,  and  gave  Cronus  a  stone  wrapped 
tip  in  a  cloth  to  swaUow.  The  infant  Zeus  was 
tended  by  the  iiynq>hs  Ida  and  Adrastea.  He 
was  supplied  with  milk  by  the  goat  Amalthea, 
and  die  bees  gathered  honey  for  htm.  When 
he  had  reacfaea  manhood  by  the  aid  of  Gaea  or 
Metis  he  persuaded  his  father  to  restore  to  the 
light  the  diildren  he  had  swallowed.  Zeus  now 
united  with  his  brodiers  to  dethrone  his  father. 
Tlds  led  to  a  wa&r  iritb  the  Titans,  a  struggle 
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not     terminated     until     Zeus     delivered     the 
Cyclopes,  sons  of  Uranus  and  Gu:a,  who  had 
been  bound  by  Cronus,  and  who  in  return  pro- 

vided him  with  thunder  and  lightning,  and  also 
liberated  the  hundred-handed  beings  Briareus, 
Cottus  and  Gyes,  who  likewise  lent  him  their 
aid.     Havinff  vanquished  the  Titans,  the  other 
children  of  Uranus  and  Ga.^.  he  shut  them  up 
in  Tartarus.    Tartarus  and  Ga*a  now  begot  an- 

other  monster,    Typhceus,   who   engaged   in   a 
fearful  struggle  with  Zeus,  but  was  finally  van- 
auished  by  a  thunderl)olt.     Zeus  now  obtained 
the  dominion  of  the  world,  which  he  divided  by 
lot  with  his  brothers  Poseidon  (Neptune),  who 
obtained  the  sea,  and  Hades  (Pluto),  who  re- 

ceived the  lower  world.    Zeus  retained  for  him- 
self the  heavens  and  the  upper  regions,  while 

the  earth  was  held  as  common  property.    An- 
other dreadful  war  was  now  waged  against  the 

01>'mpian  gods  by  the  giants  sprung  from  the 
blood  of  Uranus.     In   this  struggle  the  gods 
were  assisted  by  Athene,  Apollo,  Heracles  and 
other  children  of  Zeus,   and  the   giants  were 
completely  vanquished.     Zeus  had  three  sisters 
and  three  brothers,  Hcstia    (Vesta),   Demeter 
(Ceres)   and  Hera   (Juno).     He  first  married 
Metis,  a  daughter  of  Occanus  and  Tethys;  but 
as  Fate  had  prophesied  that  she  should  l)ear  a 
son  who  should  rule  the  world,  Zeus  swallowed 
her  when  she  was  with  child,  and  Athene  si/h- 
sequently  sprang  from  his  head.    As  his  second 
wife  he  took,  for  a  time,  Themis,  daughter  of 
Uranus  and  Gxa,  but  his  final  and  best-beloved 
consort  was  his  sister  Hera,  by  whom  he  had 
Hebe,    Ares    and    Hcphaistus.     Zeus    was    re- 

garded at  the  height  of  the  organization  of  the 
Roman  pantheon,  as  the  founder  of  law,  order 
and    authority,    the    avenger    of    wrongs,    the 
punisher  of  crime,   the   rewarder  of  good  ac- 

tions, the  source  of  prophetic  power,  the  au- 
tlior   of   all   good    things   and   the   omnipotent, 
all-wise  and  benevolent  ruler  of  the  universe. 

He   was    especially    looked   upon    as    the   con- 
troller of  all   the  phenomena  of  the  heavens, 

and  was  constantly  spoken  of  as  the  **Cloud- 
gatherer*  or  the  ̂ Thundcrer.^     Notwithstand- 

ing his  general  character  of  wisdom  and  l)enev- 
olencc,    his    conduct    was    anything    but    im- 

maculate.   The  incongruity  struck  some  of  the 
ancients  themselves,  and  led  to  protest  against 
such   stories   being  l>elicved.     There  appear  to 
have  been  various  local  gods  of  the  same  name, 
with  various  attriluiies  and  legendarv  histories, 

who  were  finally  merged  in  the  national   Hel- 
lenic Zeus.     Traces  of   the  original   traditions, 

however,  remained  in  the  local  rites  of  particu- 
lar  places.     An    Arcadian  and  a   Cretan   Zeus 

are  particularly  distinguished.    The  former  had 
a  temple  at   Mount  Lyca^us.  so  sacred  that  if 
any  one  entered  it  he  died  within   12  months, 
while    intentional    trespassers    were    stoned    to 
death.    In  Crete  there  were  many  places  sacred 
to  Zeus,  who  had  passed  his  early  life  there, 
particularly  Mount  Ida  and  the  district  around 
it.      Zeus,    according    to    tradition.    aNo   landed 
t»n  the  island  at  GoriMi  in  the  shape  of  a  f)ijll, 
when  he  carried  off  fluropa,  and  wa**  worship- 

ped   there    by    the    surname    of    Hecntomkeus. 
The  national  ̂ in]  was  worshipped  by  Hacrifices 

of  fiulis.  cows  and  K<>ats     Twj>  of  ihi-  principjd 
l(#calilic^  when-  hi-   wiir^hit)  WH"  carried  on  in 
(ireere  were-  Atben^  ami  Ohinpia.     At  x\w  lat- 

ter place  the  Oljinpic  K«tnies,  the  most  splendid 

festival  in  Greece,  were  held  in  his  honor 
(See  Olympic  Games).  Here  there  wai  a 
magnificent  temple  and  a  gold  and  ivory  statnc 
of  the  god,  the  work  of  Phidias,  and  reckoned 
one  of  the  seven  wonders  of  the  world.  In 
representations  of  Zeus  his  attributes  are  th€ 
eagle,  the  sceptre  and  the  thundertioh.  Sef 
RoMAN^  Reijgion.  Consult  Preller- Robert. 
<Griechische  Mythologie>   (1887). 

ZEUSS,  tsois,  Johaiin  Kaspar,  German  phi- 
lologist and  historical  scholar:  b.  Vogtendorf. 

near  Kronach,  in  Upper  Franconia,  22  Juh 
1806;  d.  there,  10  Nov.  1856.  He  was  educated 

in  Munich,  and  became  professor  of  histoo'  b 
the  lyccc  at  Bamlierg.  tipper  Franconia.  He 
wrote  several  valuable  books — 'Die  I>eutschen 
und  die  Nachbarstamme'  (1837);  'Die  Hcr- 
kunft  der  Bayern  von  den  Markomannen' 
(1839);  *Traditiones  Posscssionesqne  Wit^en- 
burgenses*  (1842);  *nie  Freic  Reichstadt 
Speier  vor  ihrer  Zerst5rung*  (1843)  Bui  hit 
greatest  work  was  'Grammatica  Ccltica'  (1853; 

2d  ed.,  by  Ebel,  1868-7f ),  a  pttern  of  scholar- ship and  thorough  method,  in  which  he  realh 

founded  the  science  of  Celtic  philulog>'.  Con- 
sult Kuhn,  E.,  'Johann  Kaspar  Zeuss'   (1906) 

ZEUXIPPUS,  ztlk-slp'us,  one  of  the  eight 
successors  of  .£nesidemus  (q.v.)  in  the  last 
school  of  Greek  skeptics.  Of  him,  as  of  all 
the  others  with  the  exception  of  Sextus  Em- 
piricus  (q.v.),  nothing  further  is  known.  Coo- 
suit  Zellcr,  £.,  ̂ Outlines  of  the  History-  of 
Greek  Philosophy^  (trans.  Alle>-nc  and  Abbott 1886). 

ZBUXIS,  zuk'sis  (Greek  Zfiifif).  andcat 
Greek  painter.  He  was  a  native  of  Hcraclaa. 
but  which  town  of  that  name  was  his  tiirtb- 
place  is  not  certain.  He  was  bom  aboat  the 
middle  of  the  5  th  century  lie  fore  Christ,  and 

flourished  about  the  end  of  the  4th  centnr}'  k.c 
He  is  said  by  some  authorities  to  have  studied 
under  Demophilus  of  Himera,  by  others  under 
Neseas  of  Thasos.  He  also  studied  at  EphesiUL 
where  he  eventually  settled,  although  he  worked 
at  times  at  Athens  and  other  dties.  ArisioCk 

says  that  an  elevated  conception  of  character 
was  wanting  in  his  work,  while  Cicero  praises 
him  along  with  Pol>-gnotus  and  Timanthes  foe 
formce  ct  lincamcnta.  He  learned  from  Awrf- 
lodoriis  the  treatment  of  light  and  shade,  wnidi 
he  greatly  developed,  and  from  Phidias  to  lake 

Homer's  descriptions  of  his  heroes  as  ideal 
models  and  to  paint  them  with  limhs  Uncr 
than  the  ordinary  human  proportion.  Om 
of  his  most  famous  works  was  a  pictnre  of 
Helen  for  the  temple  of  Hera  at  Croion.  Tile 
rivalry  of  Zeuxis  and  Parrhasius  is  represcnied 
in  a  well-known  story  about  a  contest  in  wfcick 

Zeuxis  painted  grapes'  at  which  the  birds  pcdni and  Parrhasius  a  curtain  which  Zeuxis  wished 
to  have  raised  in  order  to  see  the  pictore  Soae 
of  bis  later  works  he  gave  away  as  beins  val- 

uable beyond  any  fixedf  price.  As  far  as  nv 
be  judged  from  extant  accounts,  be  paiued 
small  works  on  panels  in  contrast  to  the  hrfr 

mural  paintings  of  Poh'gnotus.  It  is,  of  ooonCi 
now  impossible  to  form  a  correct  idea  ot  hb 
art.  though  more  ancedotes  arc  told  of  bin  ite 
of  any  otiier  painter  of  antiquity.  These  arc  lo 
i)c  found  in  Lucian,  Cicero,  and  especially  the 
^Historia  Xaturalis^  of  PUny.  Amoag  hti 
other  works  were  ̂ Zeus  on  His  Throoc 
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led    hy    Deities*;     ̂ Eros    Crowned    with 
^ ;   ̂ Centaur  FamiW^ ;   <The  Infant  Her- 
Strangling    the    Serpent*;    ̂ Penelope*; 

elaus  Weeping* ;  *Boy  with  Grapes.^ 
CVECOT,  zav-ko,  Jacques  (Zevecotius), 
L  poet:  b.  Ghent,  14  Jan.  1596;  d.  Harder- 
17  March  1642.  For  a  time  he  was  a 
ter,  but  subsequently  he  became  a  friar  of 
:der  of  Saint  Augustine,  and  wrote  Latin 
which  made  him  widely  and  favorably 
1.  He  visited  Rome  in  1624  and  declined 
ing  offers  of  preferment  from  Pope  Ur- 
/III.  In  1625  he  made  open  profession 
otestantism,  and  later  was  appomted  pro- 
•  of  history  and  eloquence  in  the  Univer- 
)f  Harderwijk  (Gelderland).  Certainly 
;  Netherlands,  if  not  beyond,  he  was  es- 
d  the  best  Latin  poet  of  his  time.  The 
edition  of  his  verse  is  ̂ Jacobi  Zevecotii 
atum  Editio  Ultima>    (1740). 

tYER,    tsl'cr,   Jules,   Czech   author:   b. le,  26  April  1841 ;  d.  29  Jan.  1901.    After 
in  France,  Germany,  Italy,  Greece  and 

I,  he  became  an  instructor  in  the  last, 
published   a    nimiber    of    volumes    highly 
in  literature.  In  prose  these  include 

It  Xavier*  and  ̂ Andrew  Cernysev,*  the 
I  of  which  is   that  of   Catharine   II;   in 
^Vysehrad,^  a  series  of  epic  poems,  the 

:t  of  which  are  derived  from  the  early 
y  of  Bohemia. 

CZSCHWITZ,  tsetsh'vish,  Gerhard  von, 
in  Lutheran  theologian:  b.  Bautzen, 
ly,  2  July  1825 ;  d.  Erlangen,  20  July  1886. 
ited  in  the  University  of  Leipzig,  he  be- 
pastor  at  Grosszschocher,  near  Leipzig, 
ibsequently  passed  from  a  lectureship  in 
nivcrsity  to  an  extraordinary  professor- 
here.    Still  later  he  held  chairs  in  Giessen, 
1865,  and  in  Erlangen  from  1866.  He 

n  authority  in  the  department  of  practical 
gy.  A  full  list  of  his  volumes  cannot 
ven  here;  but  they  number  such  solid 
ndiums  as  ̂ System  der  Christlich- 
lichen   Katechctik>    (1863-72;   2d   ed.    of 
II,  1872-74);  < System  der  Praktischen 
3gie>  (1876-78),  and  <Die  Christenlehre 
isammenhang^  (2d  ed.,  1883^86).  Con- 
Zur  Erinnerung  an  Gerhard  von  Zezsch- 
(1886). 

[ITLOVOSKY,   Chaim,   Jewish  writer 
jmmunist:  b.  Vitebsk,  Russia,  1865.  H« 
ell  known  as  a  writer  in  Yiddish  before 
10  to  New  York  in  1907,  and  in  1909  he 
shed  there  the  Das  Netie  Leben.  He  was 

■  the  early  advocates  of  Jewish  national- 
d  was  one  of  the  founders  of  the  Jewish 
St  La!)or  Party.  His  books  niclude 
ghts  on  the  Historical  Fate  of  Judaism^ 
;  ̂ Socialism  and  Nationalism*  (1907); 
sophy:  What  It  Is  and  How  It  De- 
d*  (1910),  etc.  A  collected  edition  of 
)rks  was  published   (4  vols.,  1912). 

[OB,  zhob,  Northwest  India,  a  river  of 
an,  British  Baluchistan,  which  joins  the 
northwest  of  the  Suliman  Mountains, 

ith  it  flows  into  the  Indus  near  Dera  Is- 
Chan.  The  Gomul  and  the  Zhob  valleys 
latter  of  which  was  first  kno>\Ti  to  Euro- 
about  1884,  and  with  Gomul  Pass  was  an- 
by  Great  Britain  in  1889  —  are  passes 
.fghanistan  of  strategical  value,  as  they 

form  the  most  direct  route  between  the  north- 
west frontier  province  and  Quetta,  and  cut  off 

the  Pathan  tribes  of  Baluchistan  from  Af^anis- 
tan. 

ZHUKOVSKit  zhoo-k6f'ski-T,  Vasilil  An- 
dreevich,  Russian  poet :  b.  near  Byelev,  govern- 

ment of  Tula,  Russia,  29  Jan.  1783 ;  d,  12  April 
1852.  He  served  in  the  campaign  of  1812 
against  Napoleon,  later  settled  m  Dorpat,  in 
1816  obtained  an  imperial  pension  and  in  1826 
became  tutor  to  the  tsarevitch,  later  Alexander 
II.  His  most  important  service  to  Russian  lit- 

erature is  to  be  found  in  his  translations  of  the 
poems  of  Byron,  Gray,  Moore,  Scott.  (Goethe, 
Schiller,  Riicker  and  others;  <Don  Quixote^; 
the  ̂ Odyssey>  and  various  further  foreign  class- 

ics. Among  his  original  verses,  <LiuAnilla,> 
an  imitation  of  Burger's  <Lenore,>  and  ̂ The 
Minstrel  in  the  Russian  Camp>  were  the  most 
successful.  Examples  of  them  were  turned  into 

English  verse  in  Bowring's  ̂ Specimens  of  the 
Russian  Poets>  (1821-23). 

ZICHY,    Gfea,    Count   von    VAsonykcS, 
Hungarian  pianist  and  composer:  b.  Sztara,  23 
July  1849.  He  lost  his  right  arm  at  the  age 
of  16,  but  under  the  tutelage  of  Liszt  gained 
a  mastery  of  the  piano  wmch  created  a  sen- 

sation when  he  made  his  d^but  in  1878,  his 
work  comparing  favorably  with  that  of  other 
artists  despite  his  single  hand.  His  public 
appearances  have  been  made  solely  for  charity, 
for  which  he  has  raised  huge  sums.  Since  the 
European  War  he  has  added  to  his  activities 
by  givinfir  recitals  for  the  maimed  in  order  to 
prove  what  can  be  accomplished  by  them.  He 
is  president  of  the  Hungarian  National  Con- 

servatory and  since  1891  has  been  intendant  of 
the  Royal  Opera  House  and  the  National  The- 

atre of  Budapest.  He  has  written  several 
choral  works,  piano  pieces  for  the  left  hand, 
songs  and  the  operas  <Alar>  (1896):  <Meister 
Roland>    (1897). 

ZIEGBNBALG,  tsc'g^n-balg,  Bartholo- 
nuLus,  German  missionary:  b.  Pulsnitz  (Sax- 

ony), 24  Tune  1683;  d.  Tranquebar  (Coroman- 
del  Coast),  6  March  1719.  He  obtained  a  uni- 

versity training  at  Halle  and  in  1705  sailed  from 
Copenhagen  for  Tranquef>ar  in  response  to  the 
call  of  Frederick  IV  of  Denmark  for  mission- 

aries to  the  Danish  possessions  in  India.  He 
compiled  a  grammar  of  Tamil  and  two  lexi- 

cons and  translated  the  New  Testament  and  the 
Pentateuch.  His  labors  were  effective  despite 
much  opposition.  He  was  the  first  Protestant 
missionary  to  India.  Consult  Germann,  <Zie- 
genbalg  und  Plutzschau'  (1868)  ;  and  Plitt, 
<Kurze  Geschichte  der  Lutherischen  Mission> 
(1871). 

ZIEGLER,  tseg'ler,  Friedrich  Wilhclm, 
German  actor  and  dramatist:  b.  Brunswick, 
1750;  d.  Pressburg  21  or  24  Sept.  1827.  He 
first  appeared  in  1784  at  Vienna,  and  from  that 
time  until  his  retirement  in  1822  he  was  con- 

nected with  the  Court  Theatre  there,  becoming 
one  of  the  foremost  actors  of  his  day.  Of  his 
many  dramatic  works,  the  comedy  <Die  Tem- 
peramente^  and  the  drama  ̂ Parteiwuth^  were 
among  those  of  less  ephemeral  value. 

ZIBGLBR,  Karl,  Austrian  poet:  b.  Saint 
Martin,  Upper  Austria,  12  April  1812;  d.  Vi- 

enna, 20  May  1877.  He  studied  at  the  Univer- 
sity of  Vienna,  was  in  the  govemment  service 
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from  1835  until  his  retirement  in  1857  and  sub- 
sequently devoted  himsvlf  to  literature.  He 

contributed  larf^^cly  to  the  literary  periodicals 
and  "annuals^*  of  the  time,  and  under  his  pseu- 

donym of  ̂ Carlopago**  published  a  collection  of Kiodichte*  in  1H43.  His  other  volumes  were 
<Himmel  und  Erde>  (1856):  <Oden>  (1866) 
and  *Vom  Kothum  der  Lyrik>  (1869).  His 
verse  is  simple  and  original  in  qualit^r  and  was 
once  extremely  popular,  especially  in  literary 
circles. 

ZIEGLER,    Theobald,    German    philoso- 
?hcr:  b.  CK>ppingen,  Wiirtemberg,  9  Feb.  1846t 
le  studied  at  Tiibingen,  from  18/1  was  an  in- 

structor in  various  g>'mnasia.  in  1884  was  ap- 
pointed lecturer  on  philosophy  and  pedagogy  in 

the  University  of  Strassburg  and  in  1886  pro- 
fessoj  there.  He  retired  in  1911.  His  *Sitt- 
liches  Sein  und  Sittliches  Werden*  (2d  cd., 
18%;  Knglish.  1892)  was  a  substantial  enrich- 

ment of  the  literature  of  moral  philosophy,  and 
the  »Geschichte  der  Kthik*  (2d  ed.,  1892)  is 
also  a  work  of  importance.  His  further  vol- 

umes include  'Reli^rion  und  ReHgioncn*  (1893)  ; 
and  *Fr.  Th.  Vischcr>  (1893)  ;  <  David  Friedrich 
Strauss*  (2  vols.,  1*X)8)  ;  *Menschen  und  Prob- 
leme*  (1914);  W^er  Krieg  als  Erzieher* 
(1914);  <Das  ofTentlichc  Leben>   (1914),  etc. 

ZIEGLER,  William,  American  capitalist: 
b.  Beaver  Countv,  Pa.,  1  Sept.  1843;  d.  Stam- 

ford, Conn.,  24  May  1905.  He  at  first  entered 

the  printers'  trade  and  in  18f)8  the  bakers'  and 
confectioners*  supplies  t)usiness.  In  1870  he  or- 

ganized the  Royal  Chemical  Company,  which  he 
developed  into  the  Royal  Baking  Powder  Com- 

pany, retiring  from  active  business  in  1886.  He 
also  operated  largely  in  real  estate.  He  fitted 
out  the  Ziegler  expedition  to  explore  the  Arc- 

tic bv  way  of  Franz  Josef  Land,  and,  if  possible, 
reach  the  North  Pole.  The  expedition,  Com- 

mander Fiala,  left  Vardo,  Norway,  10  July 
1903,  and  was  not  heard  from  thereafter. 

ZIEGLER  UND  KLIPPHAUSBN,  oont 

klip'howzen,  Heinrich  Anselm  von,  German 
poet:  b.  Radmeritz,  Upper  Lusatia,  6 Jan.  1663; 
d.  Liebertwolkwitz,  near  Leipzig,  8  Sept.  1696. 
He  wis  educated  at  Frankfort-on-the-Oder  and 
lived  as  a  landed  proprietor.  His  chief  work 
is  *Asiatische  Banise,  oder  Blutiges  doch  Mu- 
tiges  Pegu*  (1688),  which  continued  to  appear in  successive  editions  as  late  as  1764. 

It  was  reprinted,  under  Felix  Bober- 
tag's  supervision,  from  the  third  edition 
(1707),  in  Vol.  XXXVII  of  Kurschner's 
^Deutsche  Nationallitteratur.*  The  work  is 
done  in  a  turgid  style,  but  met  in  its  day  a  great 
success  and  had  in  Germany  considerable  lit- 
crar>'  influence.  Its  author's  further  writings arc  of  less  significance. 

ZIEM,  zem,  F^z,  French  artist :  b.  Benune 

(Cote  d'Or),  25  Feb.  1821 ;  d.  Paris,  10  Nov. 1911.  He  studied  in  the  art  school  of  Dijon, 
traveled  in  southern  France.  Italy  and  the 
Orient,  otiiained  a  third-class  meclal  at  the 
SpIou  of  185 1,  a  first-class  in  1852  and  became 
well  known  for  his  landscapes,  particularly  for 
scenes  of  Venice.  Among  his  many  canvases 
are  *View  of  Venice*  (1852;  Luxemlvourg) ; 
*Thc  r>ank  of  the  .\msteP  (Bordeaux  Mu- 

seum); '(Juai  Saint-Jean  at  Marseilles*  (Mar- 
seilles Musiinn )  :  ̂ Tlic  Doge's  Palace'  (Ra- 

vene  (iallery,  Berlin)  .'ind  several  in  private  col- lections in  the  United  States. 

ZIBRIKSBB,    zc'rik-za.    Netherlands,  a 
town  in  the  province  of  Zeeland*  un  the  somk 
side  and  the  chief  town  of  the  island  of  Schoa- 
wen,  thrce^  miles  from  the  Ooster  Schcldc,  with 
which  it  is  connected  hy  two  canal  haxhurK 
and  58  miles  northwest  of  Antwerp.  It  has  sii 
churches,  a  fine  townhouse  dating  from  the  ]3ik 
century  and  a  g>'mnasium;  manufactures  inad- 
der,  carries  on  bre^'ing  and  oyster  fishing  and 
has  considerable  trade  and  shipping.  It  u  the 
oldest  town  of  Zecland  and  was  lormerlsr  in 
important  Hanse  town.  Its  demoli^^cd  walb 
are  now  replaced  by  promenades.    Pop.  6,813. 

ZIBTHBN,  tse't&i,  or  ZISTBN,  Hai 
Joachim  von,  German  general:  b.  Wustran. 
near  Neu-Ruppin,  Brandenburg,  14  May  1699; 
d.  Berlin,  26  Jan.  1786.  He  entered  the  Pnu- 
sian  army  in  1714,  distinguished  himself  as  a 
colonel  in  the  Silesian  campaign  of  1742,  u 
a  major-jjeneral  in  that  of  1745,  and  in  May 
1745  made  his  celebrated  march  through  the 
enemy's  country  in  Upper  Silesia,  in  order  lo communicate  with  the  Margrave  Karl  at  Jag- 
erndorf.  In  1756  he  was  made  Ueutenani-gca- 
cral.  He  obtained  his  chief  renown  in  tke 
Seven  Years'  War,  winning  the  victories  ot 
Reichcnberg,  Prague  and  Leuthen,  and  deddii« 
the  day  at  Torgau  by  storming  the  heights  oi 
Siiptitz.  He  was  promoted  genml  of  cavalo 
and  was  the  most  lamous  of  ine  commanders  ot 
Frederick  the  Great  To  the  development  of  the 
light  cavalry  service  he  made  importam  con- 

tributions. Consult  the  biographies  by  Com'. 
zur  Lippe-Weissenfeld  (2d  ed..  1885)  and  In Winter  (1886). 

ZIP,  ZIV,  ZIPH.  lYAR,  or  lYYAR.  a 
the  Hebrew  calendar,  the  second  month  of  the 
year,  always  of  29  days.  It  falls  between  10 
April  and  8  Jtme. 

ZIHLMAN,  Frederick  Nicholas.  Aneri- 
can  legislator,  son  of  Nicholas  Zihlinan,  a 
Swiss  glassworker  who  came  to  the  United 
States  in  1870:  b.  Carnegie,  Pa.,  2  Oct  ICT 
The  family  removed  to  Cumberland.  Md. 
three  years  later.  Mr.  Zihiman  was  educated 
in  the  public  schools.  At  the  age  of  11  vcan 

he  began  working  in  a  glass  factor>-  and'sob- scquentlv  became  a  joume>*man;  he  was  presi- dent of  local  Flint  Glass  Workers  \9(Ml^: 
national  delegate  1904-08;  member  of  the  Na- 

tional Executive  Board  190S-06;  and  prcsideB: 
of  the  Allegany  Trades  Council  1901-09;  and 
oresident  of  the  Maryland  State  FedemioB  oi 
Labor  1906-07.  He  continued  working  at  the glass  trade  until  1912,  when  he  entered  the  m1 
estate  firm  of  Cowden  and  Zihiman,  in  wkkfc 
business  he  is  still  engaged.  He  was  ckctcd 
State  senator  for  Allegany  County,  lid,  ■ 
1909,  and  was  re-elected  in  191J.  sen-inc  Btf^ 
1917,  when  he  resigned  to  take  his  aeatm  tk 
Sixty-fifth  Congress.  He  was  minority  Icadrr 
in  the  Maryland  State  senate  in  1914-16  He 
was  re-elected  member  of  the  Sixty-wih Congress.  Mr.  Zihiman  is  the  author  of  me  fiitf 

compulsory'  Workman's  Compensatioo  Law  is 
operation  in  the  I'nited  States.  In  1907  he  mar- ried Margaret  Clara,  daughter  of  Charks  J 
Dahl  of  Cumt)erland,  Md. 

ZJLLBH,  zel-le',  or  ZILB  (aac:  Zik\. 
Asiatic  Turkey,  a  town  in  the  vilayet  of  SitaJi 
25  miles  south  of  Amasia.  It  is  built  on  a  hdL 
the  mound  of  Semiramis  mentioned  hf  Smbo: 
a  modern  castle  occnpiea  the  mtt  of  m  oM 
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Byzantine  fortress.  Ancient  Zela  was  a  theoc- 
racy ruled  by  the  priests  of  the  temple  of  An- 

aitis.  Here  Mithridates  won  a  victory  over  the 
Romans  67  b.c,  and  it  was  also  the  scene  of 

Caesar's  victory  over  Pharnaces,  47  B.C.,  con- 
cerning which  Caesar  wrote  ̂ Veni,  vidi,  vici.^ 

Pop.  20,000.  . 

ZILLER,  tsTl'lcr,  Tuiskcn,  German  edu- 
cator: b.  Wasungen,  Saxc-Mciningen,  22  Dec. 

1817;  d.  Leipzig,  20  April  1882.  He  was  edu- 
cated at  Leipzig,  where  he^  was  at  first  a  lec- 

turer in  jurisprudence,  but  in  1854  became  pro- 
fessor of  philosophy  and  pedagogy.  At  his 

initiative  the  Vcrein  fiir  Wisscnschaftliche 
Padagog^k  was  founded.  Among  his  books  are 
^Einlcitung  in  die  Allgemcine  Padagogik^ 
(1856;  2d  ed..  1901)  and  <Allgcmeine  Philoso- 
phische  Ethik>   (1880;  2d  ed.,  1886). 

ZILLERTHAL,  tsil'ler-tal,  Austria,  a  val- 
ley of  the  Tyrol  in  the  eastern  Alps,  about  25 

miles  below  Innsbruck,  famous  for  its  scenic 
beauties.  It  is  traversed  by  the  Ziller,  which 
joins  the  Inn  River  at  the  mouth  of  the  valley. 
It  is  much  frequented  by  tourists,  a  railway  line 
connecting  with  Mairhofen  in  the  valley. 

ZIMBABWE,  zem-bab'wa,  or  ZIMBABYE 
(Bantu  for  *<here  is  a  great  kraal® ),  a  name  ap- 

plied to  numerous  interesting  South  African 
ruins  in  Rhodesia  and  the  Transvaal.  They 
were  discovered  by  Adam  Benders  in  1868. 
The  best  known  and  most  important  is  the  Great 
Zimbabwe,  near  the  Sabi  River,  about  17  miles 
from  Victoria  in  southern  Rhodesia.  There  are 
two  principal  structures  at  Great  Zimbabwe,  one 
on  the  crest  of  a  granite  hill  breaking  down  pre- 

cipitously to  the  south,  and  the  other  on  the 
level  ground  about  a  third  of  a  mile  to  the 
south.  The  lower  one  is  roughly  circular  or 
elliptical,  enclosed  by  a  wall  of  30  or  40  feet 
high,  14  feet  thick  at  the  base,  and  froni  six  to 
nine  feet  thick  at  the  summit.  The  wall  is  com- 

posed of  well-trimmed  blocks  of  granite  fitted 
together  without  mortar  in  regular  courses  and 
occasionally  set  angularly  for  ornamental  pur- 

poses. An  inner  wall  runs  close  to  the  outer 
for  a  considerable  distance,  forming  a  passage 
which  leads  to  a  sacred  enclosure  containing 
two  conical  solid  towers,  the  larger  of  which 
is  some  40  feet  high.  The  rest  of  the  enclo- 

sure is  divided  into  irregular  unroofed  chambers. 
The  !)uilding  on  the  hill  is  very  strongly  built 
for  defense  and  also  contains  a  sacred  enclosure. 
Emblems,  believed  by  some  to  be  phallic,  many 
curious  objects  in  soapstone,  and  undoubted  re- 

mains of  gold-working  utensils  have  been  found 
in  the  Zimbabwes.  The  nearest  gold  deposits 
and  ancient  gold  workings  are,  however,  some 
miles  distant.  Some  theorists  would  locate  here 
the  Ophir  of  Solomon.  It  is  also  suggested 
that  the  lower  building  was  a  kind  of  town 
occupied  by  prc-Mohammcdan  Arabs  who  came 
here  in  search  of  gold,  and  that  the  ruin  on 
the  hill  was  a  stronghold  for  defense.  The 
signs  of  orientation  reported  by  earlier  visitors 
v\  ere  disproved  by  scientific  investigators  who 
explored  the  ruins  in  1905.  The  theories  of 
Bent  are  now  definitely  discarded.  Consult 
Randall-Maclver,  D.,  *  Mediaeval  Rhodesia^ 
(1906);  for  illustrations  Bent,  J.  T.,  <The 
Ruined  Cities  of  Mashonaland^  (1892)  ;  and 
Hall  and  Neal,  ̂ The  Ancient  Ruins  of  Rho- 
desia>    (1902). 

ZIMMERMAN,  Eugene  («Zim»),  Ameri- 
can caricaturist  and  illustrator:  b.  Basel, 

Switzerland,  25  May  1862.  After  a  public 
school  education  in  Faterson,  N.  J.,  and  some 
time  in  various  employments,  he  turned  his  at- 

tention to  comic  art,  was  on  the  staff  of  Puck 
illustrators  in  1882-85,  and  in  1885  became  con- 

nected with  Judge,  He  also  did  illustrations 

for  some  of  the  works  of  J.  W.  Riley  ̂ '"Bill 
Nye^)  and  others.  He  conducted  Zim's Correspondence  School  of  Cartooning,  Comic 
Art  and  Caricature.  Author  of  ̂ This  and  That 
About  Caricature*    (1892-93). 

ZIMMERMAN,  Jeremiah,  American  cler- 
gyman, author,  educator  and  numismatist:  b. 

Snydersburg,  Md.,  26  April  1848.  Graduated 
from  Pennsylvania  College,  Gettysburg,  in  1873, 
and  the  theological  seminary  there  in  1876,  he 
was  pastor  of  the  Lutheran  Church  at  Valatie, 
N.  Y..  in  1877-78,  and  in  1879  organized  at 
Syracuse,  N.  Y.,  the  First  English  Lutheran 
Church,  of  which  he  was  pastor  until  1904.  He 
then  resigned  to  engage  m  foreign  travel  and 
literature,  specializing  on  the  Far  East,  archae- 

ology and  history.  He  is  also  regarded  as  an 
authority  on  the  historical  branch  of  niimis;- 
matics,  and  has  been  professor  of  numismatics 
at  Syracuse  University  since  1912.  Author  of 
< Spain  and  her  People>  (1902)  ;  <The  Religious 
Character  of  Ancient  Coins ^ ;  ̂The  God  Jugger- 

naut and  Hinduism  in  India^   (1^14),  etc. 

ZIMMERMANN,  tsim'mer-man,  Albert, 
German  painter:  b.  Zittau,  Saxony,  20  Sept. 
1809;  d.  Munich,  18  Oct.  1888.  He  studied 
in  Dresden  and  Munich  and  was  made  pro- 

fessor in  the  Milan  Academy  in  1857  and  at  the 
Vienna  Academy  in  1859  His  works  display 
admirable  characterizations  of  mountainous 
scenery  and  excellent  light-effects,  and  are  rep- 

resented in  the  museums  at  Leipzig,  Munich. 
Stuttgart,  Hanover,  Dresden,  Frankfort  ana 
in  the  R.  L.  Stuart  Collection  (New  York  Pub- 

lic Library).  Among  them  are  < Rocky  Land- 
scape with  Centaurs  and  Leopards^ ;  ̂ Chiem 

Lake  in  Storm* ;  *The  High  GoW  ;  < Sunset  on 
Hintersee* ;  and  ̂ Lake  Como.> 

ZIMMERMANN»  Johann  Georg,  Ritter 
VON,  Swiss  philosopher  and  writer :  b.  at  Bnigg, 
canton  of  Aagau  (then  in  Bern),  8  Dec.  17&; 
d.  Hanover,  7  Oct  1795.  He  studied  medicine 
under  Haller  at  Gottingen,  and  in  1754  was 
appointed  public  physician  to  his  native  town. 
He  employed  his  leisure  in  the  publication  of 
pieces  in  prose  and  verse,  including  the  first 
sketch  of  his  popular  work  ̂ Ueber  die  Finsam- 
keit>  (On  Solitude,  1756;  completely  rewritten 
1784-S5).  This  was  followed  by  his  essay  ̂ Vom 
Nationalstolz>  (On  National  Pride  17^5).  In 
1763  he  composed  his  work  <Von  der  Erfahrung 
in  der  Arzneikunst^  (1764),  which  he  followed 
up  by  several  other  professional  treatises;  in 
consequence  of  which  he  received  an  offer  of  the 
post  of  physician  to  the  king  of  England  for 
Hanover,  which  he  accepted,  and  removed  in 
1768  to  that  capital.  In  1786  he  attended  Fred- 

erick the  Great  in  his  last  illness,  which  afforded 
little  room  for  medical  skill,  but  enabled  him  to 
publish  an  account  of  his  conversations  with 
that  celebrated  sovereign,  ̂ Ueber  Friedrich  den 
Grossen  und  meine  Unterredung  mit  ihm^ 
(1788),  and  ̂ Fragmente  iiber  Friedrich  den 
(jrossen^  (1789),  works  of  little  value.  His 
<  Solitude^  was  at  one  time  very  popular,  and 
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was  translated  into  almost  c\*cry  language  of 
KuroiKr.  Consult  the  studios  by  Bodemann 
(1878)  and  Ischcr  (1893). 
ZIMMERMANN.  WUhelm,  German  poet 

and  historian:  b.  Stuttgart,  2  Jan.  1807;  d.  Mer- 
gentheim,  Wiirtcmberg.  2Z  Sept.  1878.  After 
study  at  Tubingen,  he  was  connected  with  cari- 

ous journals  at  Stuttgart,  from  1847  to  1850 
was  professor  of  history  and  of  German  lan- 

guage and  literature  in  the  Polytechnic  Insti- 
tute there,  Init  lost  the  post  through  his  liberal 

attitude  as  a  member  of  the  (jcrman  National 

Assembly  (1848)  and  the  \Viirtcml)crg  Parlia- 
ment. Subsequently  he  was  pastor  of  Evangeli- 

cal churches  at  Leonbronn,  Schnaitheim  and 
Owen.  He  is  best  known  for  his  *C}edichte^ 
(1832;  2d  ed..  1839;  3d  ed.,  1854).  which  reveal 
the  influence  of  Schiller  and  Uhland.  but  are 
never  merely  imitative.  Others  of  his  publi- 

cations are  ̂ Befreiungskamfkc  der  I^utschen 
gegen  Napoleon  >  (1836;  3d  ed.,  1859); 
^Geschichte  des  Grosscn  Baucrnkriegs'  (3  vols., 
1841-43;  3d  ed.,  1891),  etc. 

ZIMMERN»  Helen,  English  author:  b. 
Hamburg,  Germany,  25  March  1846.  She  was 
taken  to  England  when  an  infant  and  was 
naturalized  as  a  British  subject  upon  coming  of 
age.  After  a  secondary  education  at  Bays- 
water,  she  became  a  contributor  to  Once  a 

Week,  Old  Merry's  Monthly,  the  Press,  the 
Examiner  and  other  periodicals,  and  in  1876 
achieved  a  success  with  *  Schopenhauer,  his 
Life  and  Philosophy.'  From  1887  she  has  re- 

sided at  Florence,  Italy,  where  she  corresponds 
for  Italian,  English  and  American^  periodicals. 
She  has  also  lectured  in  Italy,  England  and 
Ciermany  on  Italian  art.  Among  her  further 
publications  arc  ̂ Gotthold  Ephraim  Lessing, 
his  Life  and  his  \Vorks>  (1878);  «The  Epic 
of  Kings*  (1882),  a  paraphrase  from  Firdusi; 
a  *Lifc  of  Maria  Kdgeworth>  (1883);  *The 
Hansa  Towns'  (188«>);  <ltaly  of  the  Italians> 
(1<X)6);  ̂ Tripoli  and  Young  Italy*  (1912); 
'Italian  Leaders  of  Today*  (1915);  *Xew 
Italy*  (1918).  etc.  She  also  translated  from 
Nietzsche,  and  Lessing*s  prose;  edited  the  com- 

edies of  (joldoni  {\&)2)  \  was  joint  translator 

of  Ferrero's  essays  as  *  Europe's  Fateful  Hour' 
(1918).  and  translated  Enrico  Catsellani's  'Italy 
and  Austria  at  War*    (1918). 

ZIMRI,  7im'ri,  in  the  satire  *  Absalom  and 
AchitophcP  (pt.  i,  K)81 ;  pt.  ii,  U)R2)  by  John 
I^r>-den  ̂ Q-v.)  a  character  representing  Villiers, 
I'hikc  of  Buckingham: 

Some  of  the  chiefs  were  princes  in  the  land: 
In  the  fnmt  rank  of  these  did  Imri  stand,  etc. 

(Pt.  i  545  et  seq.) 

Buckingham  was  depicted  as  a  factional  leader, 
like  Zimri  who  conspired  against  Asa,  king  of 
Judah   (1   Kings  xvi,  9). 

ZINC.  Zinc  cast  into  slabs  as  it  comes 
from  the  furnace  is  commercially  known  as 
spelter,  l*ut  zinc  recast  into  forms  such  as  are 
used  in  galvanic  ! latteries  is  known  as  battery 
/inc.  and  zinc  rolled  into  sheets  is  known  as 
sheet  zinc.  There  is  a  growing  movement, 
fostered  by  the  .\merican  Zinc  Institute,  to 
avoid  confusion  by  aliandoning  the  use  of  the 
word  >peltcr. 

Properties.  Zin^-  is  a  bluish- white  metal 
with  a  bright  nictallii-  lustre,  an  atomic  weight 
of  65.37,  a  density  of  a)>out  seven,  and  a  hard- 

ness, when  cast,  of  38  in  the  Brincll  scale,  as 
compared  to  a  hardness  of  40  for  copper  and  S 
for  silver.  Both  density  and  hardnes<i  arc 
slightly  increased  by  rolling.  It  is  so  hard  thai 
it  can  l)e  filed  with  difficulty,  and  in  a  large 
mass  it  can  be  broken  only  with  considenil)lc 
force.  Its  texture  as  shown  on  a. broken  »ur- 
facc  is  prismatic  crystalline,  the  crystals  licin^ 
six-sided  and  belonging  to  the  hexagonal  $>&• 
tem.  At  different  temperatures  zinc  hai^  mf- 
ferent  properties.  At  ordinary  temperatures  i: 

is  fairly  brittle,  but  at  lOO'-lSO'C.  it  can  he rolled  out  into  sheets  or  drawn  into  «irt, 

though  above  2(X)**  C.  it  l)ecomes  brittle  again. 
It  melts  at  419.4**  C  and  boils  at  920'  C.  the 
vapor  burning  in  air  with  a  characteristic  bril- 

liant bluish-green  flame  to  zinc  oxide,  formcriy 
loiown  as  ̂ philosopher's  wool*  or  "flowers  of 
zinc*  Zinc  is  not  affected  by  dr>*  air  or  by 
oxygen  at  ordinary  temperatures,  but  under 
moist  atmospheric  conditions  the  surface  be- 

comes covered  with  a  coating  of  grayish -white 
basic  carbonate  of  zinc,  which  protects  the  metal 
from  further  corrosion.  The  industrial  value  of 
zinc  for  use  as  a  protective  coating  for  iron  and 
steel  and  for  use  in  exposed  positions  is  due 
largely  to  this  property. 

uses. —  Zinc  is  used  in  metallic  form  in  ̂  
vanizing  iron  and  steel,  in  making  sheet  zinc, 
and  in  makine  brass  and  some  other  Mayi. 

Iron  and  steel  may  be  galvanized  in  sc\-eral 
ways  —  by  dipping  the  articles  in  a  bath  of 

molten  zinc ;  by  heating  them  to  425*-450*  C  in a  drum  filled  with  zinc  dust,  a  process  known  as 
"sherardizing.*  in  which  the>'  are  coated  with 
zinc  by  the  zinc  vapor  given  off  from  the 
zinc  dust;  and  by  electroplating  them  with 
zinc.  As  only  the  last  method  empk>ys  the 

galvanic  current,  the  others  are  miscalled  *cal- 
vanizing,*  and  an  article  protected  by  a  coat  of 
zinc  would  better  be  called  *  zinc-coated*  In 
normal  times  about  60  per  cent  of  the  zinc  oat- 
put  of  the  country*  is  used  in  zinc-coating  iron 
and  steel.  Metallic  zinc  may  be  rolled  in  plates 
an  inch  or  so  thick — *^boiler  plates.*  which. 
suspended  in  boilers,  preserve  them  from  the 
corrosion  of  sea  water  —  or  in  thinner  sheets 
for  roofing,  shingles,  gutters,  spouts,  house- 

hold utensils,  zincographer's  plates,  dry  bat- 
teries, buttons,  shoe-lace  tips.  etc.  Much  sheet 

zinc  was  used  during  the  European  War  to 
line  packing  cases  filled  with  munitions  and 
m.'ichined  parts  which  needed  protection  froa 
the  sea  air.  Metallic  zinc  is  alloyed  with  cop- 

per to  form  brass,  some  *bronzes*  and  ocfacr 
alloys.  In  normal  times  only  about  20  per 
cent  of  the  total  consumption  is  used  in  makms 
brass,  but  during  the  European  War  the 
greater  part  of  the  metallic  zinc  produced  in 
the  country  was  used  for  that  purpose  A 
consideraMe  quantitv  of  metallic  zinc  is  used 
annually  in  desilverizing  lead  by  the  Parfces 

process. Zinc  oxide  is  made  under  die  Freacfc 
process  by  burning  metallic  zinc  in  an  oxidizios 
atniospbcrc,  and  under  the  American  proocss 
by  burning  oxidized  or  desulphurized  zinc  ores 
mixed  with  ground  coal  in  an  oxidizing  atn 
phere.  The  purity  of  the  product  depends 
the  purity  of  the  metal  and  the  ore.  Cke 
r:i]1y  pure  zinc  oxide  is  us(*d  in  phannaceotial 
prcpanitions.  Zinc  oxide  of  good  grades  free 
from  lead  is  also  used  largely  in  makiiH  ral^ 
ber,  to  increase  its  tensile  strength,  toadiai  ft 
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and  increase  its  wear-resisting  properties.  Zinc 
oxide  of  both  good  and  common  grades  is  used 
as  a  pigment  in  making  paints.  American 
process  oxide,  in  which  there  is  a  considerable 
percentage  of  lead,  i.e.,  leaded  zinc  oxide,  is 
also  used  for  pigment  as  a  combination  of  lead 
and   zinc   is   held    to   be   desirable   in   a  paint. 

Zinc  dust,  which  consists  of  minute  droplets 
of  metallic  zinc  coated  with  a  film  of  zinc  oxide, 
is  formed  in  the  distillation  of  zinc,  or  is  specially 
prepared.  It  is  a  very  active  chemical  agent 
and  is  used  to  discharge  the  color  of  the  pat- 

tern in  caHco  printing.  It  is  also  used  to 
precipitate  gold  in  the  cyanide  process  of  gold 
recovery  and  to  precipitate  other  metals  and 
purify  the  solution  in  making  lithopone  and  in 
the  electrolytic  deposition  of  zinc.  Another  use 
is  in  sherardizing  as  mentioned  above.  Litho- 

pone, a  chemical  combination  of  zinc  sulphide 
and  barium  sulphate,  is  a  white  pigment  used  for 
interior  paints  and  forms  the  base  of  most 
white  enamels.  Several  salts  of  zinc  are  em- 

ployed in  medicine  and  the  arts.  Zinc  acetate 
and  zinc  sulphate  are  used  in  medicine  as  an 
emetic,  astringent  and  antiseptic.  They  are 
used  as  a  mordant  in  dyeing,  and  are  also  use- 

ful in  wood  preservation,  but  the  chloride  is 
generally  employed  for  that  purpose,  as  in  the 
Burnett  process.  Zinc  chloride  is  used  as  a 
caustic  agent  in  the  treatment  of  certain  dis- 

eases, as  a  general  disinfectant  and  preserva- 
tive, and  as  a  flux  in  soldering.  Zinc  sulphate 

is  used  in  bleaching  paper  and  as  a  dryer  in 
varnishes  and  in  fireproofing  paints. 

Sources. —  The  chief  zinc  minerals  are  zinc 
sulphide,  sphalerite  (zinc  blende  or  %lack 
jack*^)  ;  zinc  carbonates,  smithsonite  (calamine 
in  Europe)  and  hydrozincite;  zinc  silicates, 
calamine  (smithsonite  in  Europe)  and  wille- 
mite;  zinc  oxide,  zincite  (®red  zinc  ore^p ; 
and  zinc-iron-manganese  oxide,  franklinite. 
The  three  minerals  last  named  form  the  ore  at 
Franklin  Furnace  mines,  in  New  Jersey,  where 
they  occur  more  plentifully  than  anywhere  else 
in  the  world.  Zinc  blende  is  the  most  common 
ore  of  zinc.  It  usually  occurs  as  a  complex  ore 
in  association  with  galena  and  with  pyrite  and 
other  metallic  sulphides,  but  in  the  Mascot 
mines  of  eastern  Tennessee  it  is  unassociatcd 
with  either  lead  or  iron.  The  upper  parts  of 
sulphide  deposits  containing  zinc  have  usually 
been  altered  by  oxidation,  and  the  zinc  minerals 
chanfjed  to  the  silicate  and  carbonate.  The 
principal  zinc-producing  region  in  the  United 
States  is  the  Joplin  district,  comprising  south- 

western Missouri,  southeastern  Kansas  and 
northeastern  Oklahoma,  which  in  1917  pro- 

duced ores  containing  238,676  short  tons  of 
recoverable  zinc,  about  34  per  cent  of  the 
total  production  of  the  country.  The  Franklin 

F*urnace  mines  produced  119,736  tons  of  re- 
coverable zinc,  or  17  per  cent  of  the  total,  the 

Butte  district  of  Montana  produced  90,145  tons, 
or  13  per  cent,  and  the  upper  Mississippi  Val- 

ley district  of  Wisconsin,  Illinois  and  Iowa  pro- 
duced 64,027  tons,  or  9  per  cent.  Other  im- 

portant zinc  districts  are  the  Coeur  d*Alene district  of  Idaho,  the  Leachille  district  of 
Colorado,  the  east  Tennessee  district  and  the 
Yellow  Pine  district  of  Nevada.  The  total 
recoverable  zinc  content  of  zinc  ores  mined  in 
the  country  in  1917  was  710,972  short  tons,  a 
large  increase  in  response  to  the  demands  of  the 

war,  from  an  average  of  400,000  tons  in  the 
years  imme<Mately  before  the  war. 

Canada  and  Mexico  are  well  supplied  with 
reserves  of  zinc  ores  and  have  exported  large 
quantities  into  the  United  States  in  past  3rears. 
During  the  early  years  of  the  European  War 
large  imports  of  zinc  concentrates  were  brought 
to  the  United  States  from  Australia,  where  the 
extensive  deposits  of  lead-zinc  ores  of  the 
Broken  Hill  lode  of  New  South  Wales  have 
been  for  years  the  main  foreign  dependence  of 
the  zinc  smelters  of  Belgium,  Germany  and 
France.  The  zinc  deposits  of  Rhodesia  Broken 
Hill  in  Africa  are  extensive,  and  there  are 
many  deposits  in  Algeria  and  Tunis.  The 
Bawdwin  deposits  of  India  are  reckoned  among 
the  largest  in  the  world,  as  are  also  those  of 
the  Ridder  and  adjoining  concessions  in  the 
Irtysh  region  of  southwestern  Siberia.  The 
chief  zinc-producing  regions  of  Europe  are 
the  Upper  Silesia  district,  formerly  a  part  of 
Prussia;  the  Rhine  district  of  Germany;  the 
island  of  Sardinia  in  Italy,  and  the  Santander 
and  Cartagena  districts  of  Spain. 

Before  the  complex  ores,  sulphides  of  zinc, 
lead,  copper  and  other  metals  —  the  refractory 
ores  of  the  metallurgist  —  are  treated  in  the 
usual  practice  by  smelting  in  the  blast  furnace, 
the  zinc  minerals  must  be  separated  from  the 
others  because  zinc  interferes  so  greatly  with 
the  reduction  of  the  other  minerals  that  a 

*fine*  or  ̂ penalty'^  is  placed  by  the  smelter  on 
ores  containing  zinc  above  a  fixed  limit,  de- 

pending on  circumstances.  Moreover,  the  zinc 
is  lost.  Hence  practically  all  zinc-bearing  ores 
are  subjected  to  milling,  in  which  the  zinc 
minerals  are  separated  from  the  others  and  all 
are  concentrated  to  workable  richness.  In  the 
Jophn  region  ore  of  lower  metallic  content 
than  anywhere  else  in  the  world  is  profitably 
mined.  In  one  type  of  deposits,  the  "sheet 
ground,*^  the  ore  mined  in  1916-17  averaged 
1.3  per  cent  of  zinc  and  0.3  per  cent  of  lead, 
as  shown  by  the  metal  content  of  the  con- 

centrates. The  zinc  concentrates  average  from 

58  to  59  per  cent  of  zinc.  In  the  Broken  Hill 
district  of  New  South  Wales  in  early  years  the 

zinc  vfSLS  separated  as  middlings  and  accumu- 
lated in  huge  stacks.  By  the  flotation  process, 

perfected  in  that  region  since  1903,  the  sulphide 
minerals  are  floated  off  in  a  froth  while  the 
gangue  minerals  sink  to  the  bottom.  The 
stocks  of  zincky  middlings  thus  became  avail- 

able and  have  furnished  the  bulk  of  Broken 

Hill's  large  annual  output  of  zinc  concentrates  in 
recent  years.  The  flotation  process  has  likewise 
made  available  large  reserves  of  lead-zinc  ores 
previously  unworkable  in  various  parts  of  the 
world. 

Zinc  Smelting. —  The  origin  of  the  art  of 
smelting  is  lost  in  the  mists  of  antiquity.  Brass 
was  an  article  of  commerce  with  the  Orient 
from  the  earliest  days  of  which  there  is  record, 
but  brass  can  be  made  by  the  ̂ cementation* 
process  in  which  granulated  copper  is  melted 
with  granulated  ^^calamine^^  (oxidized  zinc 
ore),  and  hence  the  existence  of  brass  is  not 

proof  of  the  production  of  metallic  zinc.  How- 
ever, metallic  zinc  was  certainly  known  in 

India  in  the  14th  century.  Zinc  ore  may  be 
reduced  by  burning  off  the  zinc  as  oxide, 
and  the  oxide  may  be  utilized  as  such  or  may 
be   dissolved   and    the   zinc   content   deposited 
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elcctrolytically;  or  the  desulphurized  ore  may 
be  leached  with  sulphuric  or  other  acid  and 
the  zinc  obtained  by  electrolysis.  Both  these 
methods  are  in  commercial  use,  and  other 
electrochemical  processes  are  in  a  fair  way  to 
be  established.  Elect rothcrmic  reduction  of 
zinc  ores  is  practised  in  Sweden,  but  has  not  yet 
proved  commercially  feasible  in  the  United 
States.  The  low  volatilization  point  of  zinc 
led  to  distillation  as  the  first  method  for  the 
reduction  of  zinc  ores,  and  it  is  yet  the  chief 

In  1913  the  United  States  ranked  lint  vt 
production,  with  31.7  per  cent,  and  firM  in  con* 
sumption,  with  277  per  cent.  The  other  brxv 
consumers  were  Germany,  22.9  per  cent ;  Grai 
Britain,  19.2  per  cent;  France,  8.1  per  cent,  jai 
Belgium,  7.5  per  cent. 

The  production  and  consumption  of  netaUk 
zinc  in  the  United  States  during  the  European 
War  as  compared  to  the  average  of  the  four 
years  immediately  preceding  the  war  is  here 
shown,  in  short  tons. 

r            ■                                   — ■■   

1910-1913 
(average) 

1914 1915 1916 
1917 

19181 

Production  of  primary  sine:* 
Prum  clomesltc  ore   296.315 

13.983 
343.418 

9.631 

458.135 
31.384 

563.451 
104.005 584.597 

84.976 
492.4H 

Prom  foreign  ore   25.S22 

310.298 353.049 489.519 
667.456 

660. 57  J 
517.927 

Producticm  of  secondary  sine:* Redistilled   
Remelted   

19.721 
26.. 102 

20,545 
22.424 

29.764 
23.136 

29.663 

21.037 
16.815 
14.565 9.911 

17.190 3!56,321 396.018 542.419 
718.156 700.973 

545.015 

Apparent  ooniumption  of  primaiy  anc 290.413 299.125 364.632 458.428 413.643 

42J.15i 

•  "  Primary  zinc."  which  is  produced  from  ore,  is  distinguished  from  "  secondary  sine,**  which  is  ol 
sine  ashes,  skimnungs.  drosses,  and  old  metals  and  which  has  already  been  statistically  counted  as  metal. 

by 

method.  The  native  Chinese  method  of  making 
zinc,  though  primitive,  nevcrlhelcss,  involves 
all  the  essential  principles  of  modern  zinc  dis- 

tillation. Clay  pots  or  cnici!)les  are  set  in  the 
flat  top  of  the  furnace  so  thai  the  lower  half 
is  exposed  to  the  heat  of  the  furnace.  The 
zinc  ore  and  carl>on  are  put  into  the  pot,  a 

sloping  partition  with  a  perforation  at  the 
upper  e(foe  is  luted  (sealed  with  clay)  into 
position  at  the  middle  of  the  pot,  and  the  cover 
IS  luted  on.  The  zinc  vapor  comes  up  through 
the  perforation,  condenses  in  the  cooler  upper 
chaml»or  and  collects  as  liquid  zinc  on  the 
lower  portion  of  the  sloping  partition,  whence 
it  may  he  dipped  and  cast  into  cakes.  In  the 
modern  retort  furnace  there  may  be  300  to  450 
clay  retorts  set  in  three  to  five  horizontal  rows, 
each  retort  al)Out  10  inches  in  diameter  and 
al>out  five  feet  long.  Two  such  furnaces  are 
joined  hack  to  back  in  a  block.  Only  the 
mouth  of  the  retort  projects  from  the  furnace, 
and  to  this  is  luted  the  condenser,  a  conical 
clay  cylinder  closed  at  the  slightly  lower  front 
end,  except  for  a  small  aperture,  by  a  clay 
plug.  The  zinc  vapor  distils  over  and  is 
liquefied  in  the  condenser,  from  which  it  is 
^drawn'*  and  cast  into  slaiis  four  times  during 
the  "campaign,**  which  lasts  24  hours,  the  re- 

torts being  cleaned  out  and  the  charges  re- 
newed each  morning. 

Production. —  World's  production  of  metal- 
lic zinc  in  1*>13,  in  bhort  tons  was  a  follows: 

Australia      
Austria        
Deltduni        
Franct'  ...    . 
Germany 

Silt'sta 
Rhmc  ih^trict 

(ffrat  Hritain  . 
Iliilliind      .    .  . 
N'lirway    .  .  . 
Russia   
Spain   
Lnitcil  States   

Tutal. 

4.105 
23.928 217.928 
71,672 

124.5S2 
187.522 

65,197 
26.811 
10.237 

8.389 
6.617 346.676 

1,093.634 

The  first  zinc  was  made  in  the  United  Sutcs 
in  1835  by  Dr.  F.  R.  Hassler,  superintendes 
of  the  United  States  Coast  Survey.  Finding 
it  impossible  to  obtain  abroad  brass  or  zinc  ol 
the  requisite  purity  for  the  standard  sets  of 
weights  and  measures  he  set  up  a  small  zinc- 
distillation  plant  in  the  arsenal  at  Washingtoa 
The  ore  used  was  a  mixture  of  blende  froa 
Pcrkiomen  Pa.,  and  red  zinc  ore  from  Franklin 
Furnace,  New  Jersey.  The  first  zinc  smeltim 
on  a  commercial  scale  was  at  the  Lehi^  works 
at  South  Bethlehem,  Pa.,  in  1860.  In  the  same 
year  the  Matthiessen  and  Hcgelcr  works  wcrr 
opened  at  La  Salle,  111.  These  were  tfie  man 
eastern  and  western  centres  of  zinc  sneldmc 
until  1892,  when  smelters  in  the  coal  fieldb  of 
Kansas  assumed  equal  importance  with  Illinatt 
plants.  This  importance  was  increased  aboai 
1896,  when  natural  gas  began  to  he  used  for 
smelting,  and  by  1899  Kansas  had  T>cconie  dK 
largest  producer  among  the  States.  The  waninff 
of  the  gas  fields  caused  Kansas  to  fall  bchiiii 
Illinois  in  1913.  but  for  the  last  two  years  the 
natural-gas  smelters  of  Oklahoma,  which  fint 
smelted  zinc  in  1907^  have  held  that  State  ii 
the  front  rank.  (See  ELEcnrocHEMiCAL  Ix- 
iirsTRiEs;  Metallurgy;  Metals).  Qmstdt  Hol- 
ley,  C.  D.,  <Lead  and  Zinc  Pigments'  (New 
York  1909)  ;  Ingalls,  W.  R  'Productioii  and 
Properties  of  Zinc*  (ib.  1902) ;  id..  *llet^lliif«r 
of  Zinc  and  Cadmium^  (2d  ed.,  ib.  1905); 
id..  ̂ Lead  and  Zinc  in  the  United  States'  (ih 
1908);    ̂ Mineral   Industry^    (annual  voL  New 

le    Unii York);     *  Mineral    Resources    of     the 
States*    (annual  vol..  United  States 
Survey,  Washington,  D.  C). 

C.    E.   SlEMENTHAl, 

Geologist,  United  States  Gtologied  Smrvfj. 
ZINC,  Refining  of.    See  ELBcnocHnuciL 

Industries. 
ZINCWHITB.    See  White  CoLou. 

ZINCITB,  or  KINKITB,  a  den  blof4- 
red     to     orange-red     mineral      found     qaiic 
abundantly   in   Sussex  County,    N.   J.     u  h 
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y  in  Rranular  or  foliated  masses,  associ- 
Rdth  franklinite,  willemite,  tephroite  and 
;.  It  rarel>r  occurs  in  hexagonal,  hemimor- 
nrystals,  with  perfect  basaS  cleavage.  Its 
ess  is  4  to  4.5  and  sgediic  gravity  about 
t  is  an  oxide  of  zinc,  2nO,  and  is  valuable 
ore  of  that  metal.  It  is  often  called  *red 
of  zinc'^  and  *red  rinc  ore.* 
NCOGRAPHY.    See  LrrHOGSAPHY. 

NGARBLLI,  dzen-ga-r^l1^  Nicolo  An- 
,   Italian   composer:   'b.    Naples,  4   April 
d.   Forre  del  Greco,  5  May  1837.     He 

d  at  the  Conservatorio  di  Loreto  and  also 
the  Abbate  Speranza,  and  on  leaving  the 
*vatory  received  the  place  of  master  of 
lapel  at  Torre  deir  Ajinunziata.  In  1781 
mposed  for  the  Theatre  San  Carlos,  in 
s,  his  opera  *  Montezuma,^  and  in  1785 
ht  forward  his  ̂ Alzin^^  in  La  Scala, 
,  with  great  success.  In  this  work  he 
!d  a  more  simple  and  easy  style.  His 
•peras  are  ̂ Pirro,^  ̂ Artaserse^  and  ̂ Ro- 
:  Giulietta.^  In  1789  he  brou^t  out  his 
jfone,^  from  Marmontel  in  raris;  btit 
iblic  events  then  occurring  absorbed  the 
ion  of  the  public,  and  he  soon  returned 
ly,  where  he  became  director  of  the  Vati- 
lapel  in  1804.  He  refused  to  conduct  the 
a  services  rejoicing  over  the  birth  of 
eon's  son  as  the  ̂ King  of  Rome,*  and  by tier  of  Napoleon  was  arrested  and  taken 
ris.  Napoleon,  however,  pardoned  him  bc- 
>f  his  fondness  for  the  composer's  music 
3  he  was  appointed  director  of  the  musi- 
rademy  of  San  Sebastiano,  and  in  1816 
-master  in  Saint  Peter's,  Naples,  holding 
)Ositu)ns  while  he  lived.  Zingarelli  com* 
much  church  music,  including  more  than 
>ses,  and  numerous  cantatas  and  oratorios, 
^orks  are  highly  esteemed  for  their  ex* 
Dn.  From  1781  he  wrote  about  40  operas^ 
melodies  from  which  have  contihued  to 
erpolated  in  modem  Italian  productions. 

NGERLE  (VON  SOMBfiERSBBRG) 
ir-le,  Ignaz  vincenz,  Austrian  Teutomc 
r:  b.  Meran,  6  June  1825;  d.  Innsbruck, 
)t.  1892.  He  was  a  nephew  of  Pius  Zing- 
iq.v.).  He  studied  at  Innsbruck,  Trent 
•nxen^  and  was  for  a  time  an  inmate  of 
ledictine  monastery  at  Marienberg,  but 
ibandoned  theology.  From  1859  until  his 
nent  in  1890  was  the  professor  of  Ger- 
lan^agc  and  literature  at  Innsbruck, 
g  his  works  are  ̂ Sagen  aus  Tirol  >  (1850; 
,  1891 ) ;  <  Sitten.  Brauche,  und  Meinungen 
roler  Volkes>  (2d  ed.,  1871);  <Schilder«en 
iroP  (1877-88) ;  his  tales  include  ̂ Von 
lpen>  (1850) ;  ̂Der  Bauer  von  LongvalP 
I,  etc. 

NGERLE,    Pius,    Austrian    Orientalist 
latholic  theologian:  b.  Meran,  17  March 
d.  Marienberg  cloister,  10  Jan.  1881.  He 
i  at  Innsbruck,  became  in  1862  professor 
ental  languages  in  the  Sapienza  at  Rome, 
1867-71  was  director  of  the  gymnasium 

ran.  Amon^  his  works  are  ̂ Ausgewihlte 
ten  des  Heiligen  Kirchenvaters  Ephram^ 
•37;  2d  ed.,  1845-46) ;  <  Akten  der  Heiligai 
rer  des  Morgenlandes>  (1836)  ;  ̂Chresto- 
;  Syriaca*    (1871),  and  ̂ Lexicon  Syria- 

ZINJAN,  sdn-jin'.  Persia.    See  Zen jun. 
ZINNIA»  a  genus  of  annual  and  perennial 

herbs  and  sub-shmbby  plants  of  the  family 
Astiracem.  The  species,  of  which  about  20  are 
known,  are  indigenous  from  southern  Colorado 
to  (Hiile,  but  are  chiefly  (Hstributed  in  Mexico 
and  Central  America.  They  have  opposite,  gen- 

erally entire  leaves  and  terminal  heads  of  very 
variousKr  tinted  flowers,  for  which  some  of  the 
species  have  become  popular  in  gardens.  The 
best-lmown  species  is  the  garden  zinnia  or 
youth-and-old-iaige  (Z.  eUgatts),  an  erect  an- 

nual usually  about  18  inches  tall  and  originally 
t>earing  yellow  or  orange  flowers,  but  now  ex- 

hibiting nearly  every  tint  except  blue  and  green 
in  bom  single  and  double  forms,  which  often 
exceed  three  inches  in  diameter.  Z.  haageana 
was  introduced  into  cultivation  in  1861,  but 
being  less  showy  and  smaller  than  the  former 
is  of  secondary  importance.  A  hybrid  race 
developed  from  these  two  species,  and  known 
as  Z.  darwmi,  has  been  evolved,  but  has  not 
become  widel3r  nopular  in  America.  The  plants 
are  rather  stin,  formal  and  coarse  in  nabit; 
and  their  colors,  although  brilliant  and  metallic, 
lack  die  delicacy  of  the  dahlia  and  the  china 
aster,  to  which  they  are  not  distantly  related 
Ther  are,  however,  among  Uie  most  useful 
garden  annuals,  because  they  will  thrive  upon 
almost  any  kina  of  soil  and  yield  a  profusion  of 
bloom  from  midstunmer  until  frost 

ZINZBNDORF,  tsln'tsin-d6rf,  Nicholas 
Ludwigf  Count  von,  German  religpous  leader, 
founder  of  the  Soaety  of  United  Brethren: 
b.  Dresden,  Saxoqy,  26  May  1700;  d.  HermhuL 
Upper  Lusatia,  9  May  176a  From  1716  to  1719 
he  studied  at  the  orthodox  University  of  Wit* 
tenbera^  and  subsequently  traveled  in  Holland 
and  France,  describing  his  journey  in  ̂ The 
Pilgrimage  of  Atticus  tnroue^  the  World.^  In 
1721  he  received  an  appointment  to  the  cotmcU 
of  state  from  the  Saxon  government,  which  he 
held  till  1727.  He  then  completely  withdrew 
from  public  affairs.  He  received  at  his  estate 
in  Upper  Lusatia  in  1722  the  persecuted  Mora- 

vian Bretiiren.  This  settlement  received  in 
1724  the  name  of  Hermhut.  With  a  view  to 
fotmding  the  body  called  the  United  Brethren 
(q.v.),  he  published  various  projects^  not  in 
harmony  with  each  other^  whidi  excited  opposi- 

tion, but  he  persevered  u  his  plan  and  finally 
succeeded  in  establishing  a  relijgious  order  based 
on  family  instead  of  monastic  conditions.  In 
1734  he  passed  a  theological  examination  under 
an  assumed  name,  and  was  ordained  a  clergy- 

man of  the  Lutheran  Church.  After  two  years 
spent  in  traveling  on  behalf  of  his  society,  he 
was  !>atdshed  in  1736  from  Saxony.  The  order 
of  his  banishoient  was  repealed  in  1747.  In 
the  meantiffle  he  had  been  consecrated  bishoo 
of  tlie  Moramn  Qmrch  in  Berlin,  fotmded 
Moravian  colonies  in  Holhuid,  Estnonia  and 
Livonia^  and  visited  England.  In  1739  he  wrote 
a  catechism  which  he  styled  the  <(}ood  Word  of 
the  LMtl,>  and  the  same  year  vinted  tiie  mis- 

sions of  the  Brethren  in  the  West  ludies.  In 
1741  he  visited  the  United  Sutes  and  founded 
the  well-known  Moravian  colony  at  Bethlehem, 
Pa.^  and  before  returning  to  Germany  in  1743 
assisted  in  establishing  missions  among  the 
Indian  tribes.  After  returning  to  Europe  lie 
nuukyi^  i<mnw  ̂   Livoma,  whcnoe  the  Ruswm 
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government  sent  him  back  under  a  military 
escort  to  the  frontier.  He  afterward  visited 
Holland,  spent  several  ̂ ears  in  England,  and 
obtained  an  act  of  Parliament  for  the  protec- 

tion of  his  followers  in  the  British  dominions. 
He  wrote  more  than  100  works  in  prose  and 
verse.  A  collection  of  his  hymns  edited  by 
Knapp,  appeared  in  1845.  His  ̂   Diary >  was 
published  (1907).  Consult  the  <Lives>  bv  Span- 
eenberg,  A.  G.  (1772-75)  ;  Eng.  trans.,  abridged, 
London  1838)  and  Komer,  H.  (Gnadau  \9Qb)  ; 

also,  Plitt,  H.,  ̂ Zinzendorf's  Theologie^  (3 
vols.,  (}otha,  1869-74),  and  Becker,  B.,  <Zin- zcndorf  und  scin  Christcntum  im  Verhaltnis 
zum  kirchlichcn  und  religiosen  Leben  seiner 
Zcii*  (1886;  2d  ed.,  Leipzig  1900)-  Williston, 
W.,  *  Great  Men  of  the  (Dhristian  Ghurch^ 
(Chicago  1908). 

ZION,  or   SION,   the   loftiest   mount  of 
iferusalem,  and  often  used  in  biblical  and  other 
itcraturc  to  designate  the  whole  city,  and 
metaphorically  the  kingdom  of  God  on  earth 
and  in  heaven.  Ziun  rises  about  2,500  feet 
above  the  Mediterranean,  and  from  200  to  300 
feet  above  the  valleys  at  its  base.  It  was  sepa- 

rated from  Akra  on  the  north  and  Moriah  on 
the  northwest  by  the  Valley  Tyropceon,  and 
had  tlie  vallev  of  Gibbon  on  the  west,  that  of 
Hinnom  on  the  south  and  that  of  the  Kidron 
on  the  southeast  It  was  a  fortified  town  of 
the  Jcbusites  till  subdued  by  David,  and  thence- 

forward was  calU'd  the  "City  of  David"  (2 
Sam.  6-7).  A  mosque  near  its  southern  brow 
now  covers  the  *tomb  of  David"  so-called. 
This  mount,  together  with  Moriah  and  Ophel, 
was  enclosed  by  the  first  wall,  and  fortified  by 
citadels.  On  it  were  erected  the  palaces  of 
Solomon,  and  long  aften\'ard  those  of  Herod. 
At  the  present  day  a  considerable  portion  of  it 
lies  outside  of  the  modern  wall  on  the  south. 

ZION  CITY,  111.,  city  in  Lake  County,  40 
miles  north  of  Chicago,  on  the  Chicago  and 
Northwestern  Railroad.  Manufactures  include 
lace,  bricks  and  candy,  and  office,  milling,  bak- 

ing and  electrical  supplies.     Pop.  4,789. 
ZION   NATIONAL    MONUMENT.     A 

government  reservation  in  the  southwestern 

part  of  I'tah.  Its  area  is  76,800  acres.  It  com- prises the  upper  part  of  the  valley  of  the  Virgin 
River  whi^h  here  flows  for  eight  miles  in  a 
narroAv  canyon  with  walls  in  places  2,500 
fc't't  high,  of  brilliant  colors  and  with  great 
variety  of  gorgeous  cliffs,  towers  and  pinnacles. 
Notable  among  these  are  two  great  pinnacles 
known  as  the  Temples  of  the  Vir^^in  and  also 
as  the  Gates  of  Zion ;  they  rise  4,000  feet  above 
thr  valley  and  conNist  of  sandstone,  red  in  large 
part,  capped  by  gleaming  white.  They  were 
discovered  by  J.  W.  Powell  in  18W.  While 
the  reservation  is  a  long  distance  from  the  rail- 

road, Ining  90  miles  from  I. und.  the  nearest 
point  on  the  Salt  Lake  Line,  it  is  accessible  by 
good  auto  roads  and  a  rnmp  for  tourists  is 

niaintaini'd  by  the  W'ylie  Company. 
ZIONISM.  See  Jews  an*d  Judaism  — Zionism. 

ZIPAQUIRA,  se-pa-ke-ra'.  Colombia, town,  department  of  Cundinamarca,  2S  miles 
north  of  P.'ir«'ta  It  is  Imill  on  the  site  of  an 
old  Chilicha  Indian  town,  which  was  the  resi- 
drnre  of  the  chiefs  of  Zipas.  It  is  especially 
noted  for  its  valuable  salt  bed  which  is  owned 

and  operated  by  the  govemmenu  and  suppbcs 
the  greater  part  of  die  salt  used  in  the  re- 

public. Coal,  lead,  copper  and  iron  are  aho 
found  in  the  vicinitv,  and  the  town  carries  « 
an  active  trade  with  the  surrounding  distna 
Pop.  (district)   12,000. 

ZIPH.    SeeZiF. 

ZIRCON,  the  native  zirconium  silicate. 
ZrSiO*.  Its  crystals  are  tetragonal  and  isomor- 
phous  with  thorite,  xenotime,  cassiteritc  and 
rutile.  Though  its  crysul  forms  are  vet; 
varied,  they  are  usually  prisms  terminated  t? 
Fiyramids,  the  base  being  rare.  Small  cr/wL 
requently  show  a  wealth  of  faces,  among  whick 

the  *zirconoids;  or  ditetragonal  pyramids  are 
prominent.  It  is  a  heavy  mineral,  its  speafic 
gravity  averaging  about  4.7,  and  it  has  a  char- 

acteristic greasy-adamantine  lustre.  Thoosh 
often  nearly  or  quite  opaque,  transparent  crys- 

tals are  not  uncommon,  and  owin^  to  its  hard- 
ness, 7.5,  strong  double  refraction  and  die 

variety  of  rich  colors  in  which  it  is  found,  fircon 
Bas  long  been  prized  as  a  gem.  Its  dispersi\t 
fK>wer  is  excelled  only  by  the  diamond.  'Hya- 

cinth* or  "jacinth*  includes  reddish,  orange  or 
brownish  gem  stones,  while  *  jargon*  embraces 
the  colorless,  yellowish,  grasrisn  or  smoky  vane- 
ties.  It  is  often  an  important  accessory  con- 

stituent of  gneiss,  syenite  and  many  crystaiUiic 
rocks.  Because  of  its  resistance  to  weathcfintc 
and  abrasion  it  frequently  occurs  in  fine  fittk 
crystals  in  alluvial  sands  as  in  -Ceylon,  Brajsl 
and  the  monazite  region  of  North  Carotina. 
The  finest  zircon  gems  come  from  Cej-km  \xki 
New  South  Wales,  while  France  >ields  \-cry 
small  stones  of  remarkably  fine  red  color.  Ex- 

cellent translucent  to  opaque  crystals  occur  is 
Norway,  the  Ural  Mountains.  Canada  (op  to 
15  pounds),  in  New  York,  New  Jersey,  Colo- 

rado and  North  Carolina.  By  far  the  nosi 
important  localhy  is  in  Henderson  Cookt. 
N.  C.  where  many  tons  of  crystals  occnr 
loose  in  the  soil.  Zirconia.  deri\-ed  from  tfaii 
source,  was  used  in  the  «Welsbach*  or  'Aaer* 
mantles,  but  its  incandescence  had  not  mffirieii: 
permanency  and  its  use  has  been  superseded  ly 
thoria.  Zirconia  is  still  useful  as  a  refractrn 
materia]  in  furnace  and  crucible  linings,  vii 
because  of  its  incandescence  in  tibe  •lirrw 
light.*  which  is  an  improvement  on  the  onfinar^ lime  light. 

ZIRCONIUM,  a  chemical  elemem   
after  the  mineral  zircon  in  which  Klaproth  di»- 
covered  the  oxide  zircotua  (1789),  and  obtWKd 
by  Berzelius  in  1824  as  an  iron-gray  powder. 
Afterward  found  in  many  other  minerals,  soa* 
of  the  most  important  being  eudialyte,  hyadatk 
polymignitc,    etc.    It    has    many   i^ysical  and 
chemical  properties  resembling  the  element  A- 
con.     Like  silicon  and  carbon  it  exists  fnc  m 
three  allotropic  forms;  the  amorphotis.  ol       oi 
as  a  Mack  powder  b^'  heating  sodium        i chloride  with  metallic  sodium  or  pota»» 
cn-stallinc.  as  foliated  leaves  from  h-uj       »- dium  zirconium   fluoride   with   meca 
num;  and  the  graphitoidal,  obtained  ue 
of  a  steel  gray  color  by  action  of  iron  tm 
zirconium.     Symbol    Zr;   atomic   we 
specific  gravitv  4.15.  The  clement  is  \ 
soluble  in  hydrochloric  or  sulphuric  *       s. 
nnHily  so  in  aqua  regia  or  hydroiiuu^ 
When  heated  highly  in  the  air  it  1 
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ZrOj.  This  oxide,  commonly  known  as 
lia,  is  prepared  by  fusing  the  mineral  zircon 
iOi)  with  a  mixture  of  sodium  hydrate 
odium  carbonate,  treating  with  hydrochlo- 
:id  and  heating  to  separate  the  silica,  pre- 
ting  the  solution  so  obtained  with  ammo- 
ind  heating  this  white  precipitate.  An- 
method  is  now  used  by  which  the  chloride 
.de  by  treating  crushed  zircon  w-ith  chlo- 
separating  the  silicon  chloride  by  heat,  pre- 
ting  the  solution  of  zirconium  chloride 
immonia,  and  heating  the  precipitate.    Zir- 
forms  a  white  powder  or  amorphous 

i.  It  has  l)oth  basic  and  acid  properties, 
solves  slowly  in  hydrofluoric  or  sulphuric 
the  fluoride  (ZrF4)  uniting  with  fluorides 

her  metals  forming  complex  salts  called 
luorides,  example  K^ZrF*,  potassium  zirco- 
ie.  With  strong  alkalies  zirconia  forms 
lates,   example,   K4Zr04,   potassium   zirco- 
Zirconium  forms  a  long  series  of  salts, 

St  of  which  it  acts  as  a  basic  element. 
jcs. —  Zirconia  possesses  the  power  of  be- 
ctremcly  refractory  toward  heat,  not  being 
ed  even  by  that  of  the  oxy-hydrogcn  blow- 
lame.  It  also  has  great  radiating  power, 
ise  of  this  it  is  used  in  the  **zirconia  light,*' 
it  used  considerably  in  lighthouses.  A 
of  zirconia  is  played  upon  by  the  very 
imc  of  the  oxy-hydrogen  blowpipe  so  that 
^s  with  a  very  intense  white  light.  While 
5  the  principal  use  of  compounds  of  zir- 
31,  certain  minerals  containing  it  are  found 
ar  beautiful  stones  and  are  used  as  gems. 

RKNITZ,  tsTrk'nits,  or  ZIRKNITZER or  CZIRKNITZER  SEE,  Austria,  a 
•menal  periodical  lake  in  Carniola,  30  miles 
lortheast  of  Trieste,  in  a  deep  valley  sur- 
led  by  mountains,  the  principal  of  which 

'avornik,  Succhi,  Slivinza  and  Sternitz. 
lake  takes  its  name  from  Zirknitz,  situ- 
at  an  elevation  of  3,500  feet,  and  one  of 
villages  in  the  neighborhood.  Receiving 
aters  of  six  streams,  and  surrounded  by 
tains  with  no  outlet,  the  characteristic  fea- 
of  the  lake  is  its  internal  drainage, 
bottom  of  the  lake  partakes  of  the 
one  formation  of  the  district,  which 
:s  readily,  and  has  numerous  subter- 
1  caves  and  channels.  Some  of  these 
IS  are  of  great  depth,  and  in  the  dry 
1  absorb  the  waters  of  the  lake,  leav- 
t  sometimes  completely  dry,  with  only 
/  pools,  in  which  the  fish  take  refuge. 
Kuriant  natural  vegetation  covers  the 
re  of  the  deserted  lake,  and  when  the 
ht  is  protracted  ̂ rass,  millet,  or  buck- 
is  sown  on  it  and  the  harvest  reaped  be- 

he  return  of  the  water.  In  June  the  lake 
equented  by  wild  ducks,  which  afford 
ant  sport,  and  when  the  water  is  de- 
ng  fish  are  e aught  in  great  numbers, 
lake  is  from  six  to  seven  miles  long, 
•  three  broad  and  of  an  average  depth  of 
et,  but  there  is  no  stated  limit  to  its 

It  receives  the  drainage  of  a  consider- 
:ountr>',  and  even  when  no  rain  falls  in 
imediate  neighborhood  its  reservoirs  are 
from  the  rainfall  of  more  distant  hills. 
f  seasons  the  lake  takes  about  30  days  to 
.  When  rain  has  been  abundant  and  all 
)terranean  sources  are  in  simultaneous  ac- 

it    reaches;    the    average    height    in    72 

hours,  and  when  the  rain  has  extended  to  all 
the  tributary  region  it  reaches  its  extreme  level, 
which  is  aibout  two  feet  above  the  average, 
in  196  hours.  The  natural  outlets  then  no 
longer  suflice  to  carry  away  the  water,  and  it 
overflows  the  country,  damaging  or  destroying 
the  surrounding  villages.  The  emptying  and 
flooding  of  the  lake  depends  upon  the  drought 
or  moisture  of  the  season,  and  is  not  strictly 
periodic.  It  has  been  known  to  empty  and 
fill  three  times  in  one  year.  From  1707-14  it 
was  only  once  dr>',  and  from  January  1834  to 
February  1835,  it  remained  entirely  without 
water,  the  longest  drought  on  record.  This 
lake  was  known  to  the  ancients  for  the  same 
phenomena,  the  Romans  calling  it  Locus  Lugens 
or  Luaea  Pains;  and  it  has  been  picturesquely 
described  by  Tasso  in  his  ̂ Sette  Giornate  del 

Mondo.^ 
ZISKA,  zis'k^  (properly  ZL^A,  zhizh'k^), 

John,  Bohemian  Hussite  leader:  b.  Trocznov, 
near  Budweis,  about  1360  (by  some  authori- 

ties as  late  as  1380);  d.  PFbyslav  11  Oct. 
1424.  He  was  educated  at  the  court  of  King 
Wenceslas  at  Prague,  entered  the  profession  of 
arms,  joined  the  contingent  that  went  from 
Bohemia  and  Hungary  in  1410  to  the  assistance 
of  the  Teutonic  Kinghts  against  the  Poles  and 
Lithuanians,  and  fought  with  great  prowess  in 
the  fiercely  contested  battle  of  Tannenberg,  15 
July  1410.  Then  he  served  in  Hungary  against 
the  Turks,  and  with  the  English  at  Agincourt, 
25  Oct  1415.  Soon  after  the  execution  of 
Huss  (q.v.),  he  returned  to  Bohemia  and  be- 

came a  leader  of  the  Hussites.  In  1419,  when 
the  Hussites  broke  into  rebellion  against  the 
Emperor  Sigismund,  Ziska  organized  their 
mihtary  forces  into  a  well-disciplined  army  of 
infantry,  supplying  the  want  of  cavalry  by 
means  of  the  Waggenlburgen,  or  ̂ car-forts,' 
constructed  of  the  baggage-wagons.  He  took 
up  his  headquarters  at  a  stronrfiold  on  the 
heights  of  Austie,  in  southern  Bohemia,  the 
fortress  being  known  as  Taibor  (with  ref- 

erence, perhaps,  both  to  tabor,  Bohemian  for 
^encampment,''  and  to  Mount  Tabor  in  Pal- 

estine), and  the  extreme  Hussites  as  •Tabor- 
ites.*  Sigismund  sent  an  army  of  30,000 
into  the  country,  but  Ziska,  with  a  hasty  levy 
of  about  4,000,  took  up  his  position  on  Mount 
Vitkov,  near  Prague,  and  on  14  July  1420  de- 

feated the  enemy  with  great  slaughter.  The 
eminence  has  since  been  known  as  the  Hill  of 
Ziska.  On  1  Nov.  1420,  at  Pankratz,  he  was 
again  victorious  over  Sigismund,  and  on  2 
Noveml)er  captured  the  fortress  of  VySehrad, 
near  Prague.  He  won  a  second  great  battle 
against  Sigismund  8  Jan.  1422  at  Deutscbbrod, 
and  penetrated  into  Moravia  and  Austria.  He 
had  long  had  but  one  eye,  and  lost  the  other 
by  an  arrow-wound  at  the  siege  of  Raby  castle 
in  1421.  Notwithstanding  his  blindness  he 
continued  to  direct  his  troops  with  great  effi- 

ciency and  almost  unvarying  success.  Prague 
refused  to  recognize  his  authority,  and  he 
thoroughly  subdued  it  in  1424.  In  that  year, 
it  is  said,  Sigismund,  realizing  the  impossibility 
of  conouering  Bohemia,  began  negotiations 
toward  a  treaty,  by  the  terrns  of  which  the 
Hussites  were  to  have  full  religious  liberty  and 
Ziska  was  to  be  governor  of  Bohemia.  Such 
negotiations,  if  undertaken,  were  interrupted 

by   Ziska'-s   death    at   the   sieg^   of   Pfbyslav, 
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Z--.i  "".Tirr*  :h-?  htrr»  of  the  Bohcrr.ian  rt:vo!n- 
■■  '.'ir.  ;  «r*;.  i:.d  r^.r  !h>  rhara^rter  he  was 
ut.i  r.r-:  :  ■>  hi>  /eal  and  military  a' :!i!y.  He 
Wk?  ;re?^,*j«^.::y  cruel  in  hi*  method  o:  wai- 
f^re  a:.d  cr.nu* -t.  Murh  nction  has  \)etn 
mr.yled  with  :nr  tart-,  of  hi*  career.  Alfred 

Mei—rer*  *pi'-  'Zi-ka.'  F-a*ed  r,n  ihc  leader's 
hisTor,-.  reached  a  IJth  e«Ii:ion  in  l.SM.  ton- 

suit  the  Oermaii  translation  ( \662)  of  Tomck's *Life' 

ZITHER,  or  CITHERN,  a  modem  devel- 
opmcn:  of  the  mu-:ical  in -t rumen t  known  to 
the  Greeks  as  rithara.  In  the  early  part  of  the 
I9:h  century  i;  rerame  a  favorite  with  the 
peasantry  of  the  Styrian  and  iJavarian  Alp?, 

ar.d  'A a-  in*rod';c<d  ii.to  P'neland  aJiou:  1850. 
The  zither  consists  of  a  resonance  lox,  with  a 
larL'c  rir'-ular  sound  ho!c  near  the  middle; 
the  'rrini:?.  ̂ 2  in  niim1»t:r.  in  ?nmc  cases  in- 

creased to  -U)  and  e*.  en  4^),  l-cini:  made  of 
steel,  bras-!,  cat:^'ut  and  >ilk  co\ered  with  fine 
silver  or  copjxrr  w  ire.  and  tuned  hy  pej^s  at 
one  end.  Five  of  the  sirin;:^  are  stretched 
over  a  fretted  ke:»l.oard.  and  are  u-ed  to  play 
the  melody,  the  fii."er'»  of  the  left  hand  siop- 
pintj  the  strings  on  the  frets,  the  ri^rht-hand 
thumb,  armed  with  a  metal  rin^;.  strikin-j  the 
striiit^s,  which  are  tuned  in  fifths,  and  have  a 
chrrjmatic  ran^rc  from  C  in  the  >ecoiid  space 
of  the  fiass  staff  to  l>  in  the  sixth  ledk'er  line 
aUive  the  ireMe.  The  remainder,  callt  d  the 
arrompantment  strini:."^,  are  struck  Ly  the  first 
three  fin;:ers  of  the  riL:ht  hand.  The  viola 
ziihcr,  in  which  the  resonance  \u\  is  heart- 
si. afMrd,  is  tuned  like  the  violin,  and  is  played 
with  a   1k)w. 

ZITTAU,  tMt'tow.  Germany,  a  town  of 
Saxony,  on  the  Mand.nu,  near  the  Austrian 
frontier,  49  miles  liy  rail  cast- southeast  of 
Dresden.  The  town  was  practically  destroyed 

in  the  Seveii  Year^i'  War,  since  which  time 
mc»t  of  its  buil<lin;;s  have  I'cen  erected.  The 

chief  puMic  t)uildinv<:s  are  a  splendid  towjn- 
hon>e,  the  churches  of  Saint  Peter,  Saint 
Taul.  Saint  John  and  Mary,  hospitals,  custom- 
hciU^e,  K>ni"ii^'iiini,  a  municipal  museum,  and 
a  valuatiic  lil»rary.  It^  principal  manufactures 
are  cottnn-spinnini:.  drc>s  ̂ oods.  iron-found- 

ing machinery,  stained  f^la-^s  cycles,  ropes, 
paper,  brewing  and  hrick-makinj:;  and  there  is 
a  trade  in  cott(m  and  linen  ̂ oods,  chemicals,  etc. 
There  arc  a  numlicr  of  li^'nitc  mines  in  the 
neighborhood.     Pop.    31.719. 

ZITTEL,  tsit'tel,  Karl  Alfred  von,  Ger- 
man paL'Vontolocist  ami  ueoloj^ist :  1.  Rahlin- 

Kcn.  n.'idcn.  25  Sept.  1S,V;;  d.  Munich,  Bavaria, 
<}  Jan.  1904.  After  ̂ -ludy  at  Heidell>erfj  and 
Paris,  he  entered  the  ̂ jeolo^rical  survey  at 
Vienna,  in  1863  hecann*  a  lecturer  in  the  imi- 
versity  there,  and  later  in  the  same  year  was 
appfiinted  professor  oi  mineralogy  at  Karls- 

ruhe. In  1866  he  was  made  prcjfessor  of  pala?- 
ontfdo^y  and  ̂ ifdoKry  at  Munich;  and  from 

18*^  he  was  presi<lent  (m"  the  Bavarian  Ac.id- 
emy  of  Sciences  and  curalor-j^eneral  of  the 
scientific  culliction*;  of  P>a\aria.  The  Rohlfs 
expedition,  which  he  acctunpanied  to  Kj^ypt 
and  the  Lihyan  dr>ert  in  1873  74,  derived 
much  of  it^  value  from  his  important  lalH)rs. 

AmoiiK  his  puhlications  are  the  *  Palaontolo- 
vrische  Studien  lilier  <lie  (irenzschichtcn  der 
Tura-   und   Kreideformation*    (1868-83);    *Aus 

der  Irzeif  1 18/2:  2d  ed.  1875);  'HandJciii 
diT  Palaon:oloeie'  iS  \ols;  5th  \oL  miifc 
Sohimper  and  Schenk.  1876-^*3  i.  the  most  ccx:.- 
p!e:e  and  authoritative  work  in  thai  held:  ant 
'ijeschichte  der  Geologic  und  PaUontologic 
r  io  Knde  dc5  Ncunzehnti-n  Jahrhundeni* 
(iJ^O.  He  edited  the  periodica!  i'alttcni^' 
graphic  a  from  ISCjO. 

ZIWET.  Alexander.  American  mathenati- 
cian :  h.  Hreslau.  Germany,  8  Fch  l«53.  Grad- 

uated from  the  Polyrechnical  School  of  Karls- 
ruhe in  1880.  he  came  in  that  year  to  the 

L'nited  States,  and  for  some  time  was  coo- 
nee  ted  with  the  L'niied  States  lake  sunxy  (De- troit) and  itie  coast  and  geodetic  sarrc; 
(Washington).  Subsequently  he  became  sat- 
cessively  instructor  in.  and  junior  prufc«M>r  of. 
mathematics  in  the  University  of  Michigan, 

where  he  has  been  professor' since  1*J(^.  In 1892  he  was  made  co-editor  of  the  BuUtiim  of 
the  American  Mathematical  Society.  He  pab- 
lishcd  an  *Elementar**  Treatise  on  Theoret- 

ical Mechanics*  in  three  parts,  as  foltovs: 
Pt  I.  *Kincmatics»  (1893);  Pi.  II.  'Introduc- 

tion to  Ehnamics.  Statics*  (1803) :  Pl  HI, 
^Kinetics*    (1894;   revised  ed .   19(M). 

ZIZANIA,  a  genus  of  grasses  (q.v.)  indnd- 
ing  the  wild  rice. 

ZIZYPHUS,  a  genus  of  the  family  Rkam^ 
nacccp,  shrubs  or  small  trees,  with  spiny  sbp- 
tdes.  alternate  three-nerved  leaves,  a  spreadiof 
five-cleft  cah-x,  five  hood-like  petals,  five  ua- 
mens.  a  five-angled  disc.  adherinK  to  the  tube 
of  the  calyx,  and  having  enclosed  within  it  the 
two-  or  three-celled  o\'ary.  Fruit  a  drape 
which  is  sometimes  edible  and  has  a  larp 
stone  or  kernel  containing  from  one  to  ser- 
eral  flattened  seeds.  Zizyphus  is  widely  (fis- 
trihuted,  but  is  chiefly  indigenous  to  tropical 
Asia  and  America.  The  fruits  of  the  cuhi- 
vated  Z.  jujub<K  and  of  Z.  sativa,  are  of  the 
size  and  shape  of  a  small,  oval  plum.  Thej 
ripen  in  September  when  they  are  gatbcrEd 
and  stored  in  a  dr>'  place,  the  pulp  bccoBinc 
sweeter  by  the  process.  They  have  a  dark- 
red  skin,  but  are  yellow  withm.  If  carcfvDv 
dried,  these  fruits,  called  jujubes,  will  keep  foi 
a  long  time,  and  retain  their  acid  flavor,  wfaick 
has  made  them  a  refreshing  dessert  fmit,  is 
the  Mediterranean  countries  and  in  Ctiax 
They  are  nutritive  and  demulcent,  a  ooscfc 
medicine  having  been  prepared  from  ihca^ 

and  formerly  the  sweet-meat  known  as  |aii!< 
paste  was  made  from  the  c\'apo rated  jnicc  of 
jujube,  and  of  gum-arabic ;  but  now  the  jajv^c 
is  di>phiccd  by  the  gum  and  by  gelatine.  Z. 
sativa  is  a  handsome  ariorescent  shnib.  wA 
small,  varnished,  oval  leaves  and  greenish  in- 

conspicuous flowers,  succeeded  b)-  the  hn^ 
drupes.  It  is  sometimes  cultivated  in  the 
United  States,  being  hardy  as  far  north  ai 
Washinjfton.  The  bark,  in  its  native  coaatrxi 
was  used  medicinally,  for  fever  and  for  foccf: 
and  it  is  also  employed  for  tanning  and  fv 
a  dvc-stuff  like  that  of  Z.  xylopyra  whicft 
yields  a  black  dye.  Various  parts  of  other 
spicies  yield  medicines,  and  the  edible  frnts 
of  Z.  baclci  of  .\frica  are  used  for  a  pkauK 
drink  and  are  also  made  into  bread.  Z.  l0t%x 
is  by  some  believed  to  be  the  lotns-trecs  thr 
fruit  of  which  produced  such  inddcixc  la 
those   who   ate    them.     It    grows   in   Bartey. 
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where  it  is  called  sadr.  Z.  spinachristi  is  a 
small,  prickly  tree,  which  is  reputed  to  have 
composed  Qirist's  crown  of  thorns.  Like 
other  spiny  species  of  Zisyphus,  this  is  a  good 
hedge  plant,  Z.  nummularia  of  Persia  and 

India  is  one  of  the  camel's  thorns,  whose 
foliage  forms  a  fodder,  and  which  has  edible 
fruits.  The  cog-wood  of  Tamaica,  an  im- 

portant timber  tree,  is  Z.  chloroxylon. 

ZLATOUST,  zla-to-oost',  Russia,  a  town in  the  province  of  Ufa,  on  the  Ai,  an  affluent 
of  the  Ufa,  near  the  Ural  Mountains,  150  miles 
direct  and  199  miles  by  railway  northeast  of 
Ufa.  It  has  a  cathedral  and  a  meteorological 
and  magnetical  observatory.  In  the  vicinity 
are  rich  iron  and  gold  mines,  and  in  the  town 
are  government  works,  manufacturing  sword- 
blades,  steel  instruments  and  ammunition. 
Pop.  about  34,245. 

ZNAIM,  tsnim  (formerly  ZNOIMO  or 
ZNOJMO),  Austria,  a  town  of  Moravia,  on 
the  Thaya,  50  miles  northwest  of  Vienna. 
The  chief  buildings  are  a  Rathhaus  (1446),  a 
circular  church,  said  to  have  been  a  heathen 
temple,  and  the  Gothic  church  of  Saint  Nich- 

olas, dating  from  1348.  The  old  ducal  castle 
crowns  a  neighboring  height.  The  trade  is 
largely  agricultural.  Mustard,  wine  and  cu- 

cumbers are  exported.  Fine  majolica,  leather 
and  chocolate  are  manufactured.  New  water- 

works were  opened  in  1877.  As  Znoimo,  it 
was  the  capital  of  Moravia,  destroyed  in  1145 
by  the  Bohemian  Prince  Vladislav,  and  re- 

built in  1226.  On  11  July  1809,  the  French 
under  Massena  and  Marmont  defeated  the 
Austrians  here,  resulting  in  the  armistice  be- 

tween Napoleon  and)  Archduke  Charles;  it 
was  captured  by  the  Prussians  13  July  1866 
and  was  occupied  by  them  until  3  Sept.  1866. 
Pop.  about  18,828. 

ZOANTHARIA,  an  order  of  Actxnozoa 
(q.v.)  characterized  by  the  fact  that  the  ten- 

tacles are  simple  and  unbranched,  that  there 
are  usually  incomplete  as  well  as  complete 
mesenteries,  and  that  the  tentacles  usually 
alternate  in  several  circles.  The  mesenteries 
and  tentacles  are  often  arranged  in  multiples 
of  the  number  six,  but  this  is  variable,  and 
in  some  forms  the  number  of  mesenteries  in- 

creases during  the  growth  of  the  animal.  The 
animal  develops  as  a  gastrula,  the  blastaporc 
of  which  remains  as  the  mouth.  The  larva  is 
usually  ciliated  and  free-swimming.  The  Zoan- 
tharia  include  the  sea-anemones  and  corals 
(qq.v.)  ;  these  do  not  represent  natural  divi- 

sions of  the  class,  but  merely  modes  of  life 
of  its  members.  A  colonial  Zoantharian  with 
a  calcareous  exoskeleton  is  a  coral ;  an  iso- 

lated Zoantharian  without  an  exoskeleton  is  a 
sea-anemone. 

ZOAR,  Palestine,  an  ancient  city  men- 
tioned in  the  Bible,  but  whose  exact  location 

is  unknown,  although  it  probably  stood  at  the 
southern  end  of  the  Dead  Sea.  It*  is  spoken 
of  as  visible  from  Pisgah  (Deut.  xxxiv,  3). 
The  Arabic  historian  Abulfeda  speaks  of  a 
Zoara  near  the  Dead  Sea,  and  the  Roman  garri- 

son, Zoara,  mentioned  by  Jerome  and  Eusebius. 
is  probably  the  same  place.  Mention  of  it  oc- 

curs in  Genesis  xiv  and  xix;  in  Isaiah,  xv,  and 

in  Jeremiah  xlviii.    Consult  Smith,  G.  A.,  *His- 

torical  Geography  of  the  Holy  Land>  (16th  ed., 
London  1910). 

ZOAR,  zo'^r.  Separatists  Society  of.    The Separatists  Society  of  Zoar  was  a  communistic 
religious  organization  located  at  Zoar,  on  the 
Tuscarawas  River,  Tuscarawas  County,  Ohio. 
They  were  German  Protestant  peasants,  225 
in  number,  who  emigrated  from  Wiirttemberg 
in  April  1817.  Their  chosen  leader  was  Joseph 
Baumler,  whose  name  was  later  changed,  for 
the  sake  of  euphony,  to  Bimeler.  Bimeler  was 
of  humble  origin,  but  a  man  of  unusual  ability 
and  independence,  well  educated,  a  natural 
leader,  and  a  fluent  speaker;  he  purchased  in 
his  own  name,  in  the  locality  named  above, 
5,000  acres  of  farm  land,  at  an  average  value 
of  $3  per  acre,  giving  a  mortgjige  at  long 
time  for  the  entire  amount.  This  Separatist 
emigration  had  been  primarily  for  the  pur- 

pose of  securing  religious  liberty;  and  for 
better  opportunities  in  obtaining  a  livelihood. 
It  was  expected  that  each  family  would,  by  its 
industrious  labor,  secure  separate  ownership 
in  a  portion  of  tne  land  held  by  Bimeler,  but 
the  colonists  being  diverse  in  age,  strength, 
experience,  education  and  enterprize,  they  soon 
realized  that  their  personal  inequality  stood  In 
the  way  of  the  collective  success  of  the  colony, 
and  early  in  1819  they  decided  to  organize  into 
a  community  of  property  and  effort.  Articles 
of  agreement  were  signed  by  159  adults  —  53 
males  and  104  females.  The  articles  created  a 
community  of  interest,  present  and  prospective, 

whereby  all  the  property,  movable  and  im- 
movable, of  the  individual  members,  and  their 

future  earnings  should  become  the  common 
stock  of  the  association,  to  be  held  and  man- 

aged by  chosen  directors.  Death  of  a  mem- 
ber passed  no  property  interest  to  his  heirs, 

and  withdrawal  from  the  society,  vokintary 
or  compulsory,  carried  with  it  no  claim  upon 
a  divided  or  undivided  right  in  the  association. 
Bimeler  was  to  retain  the  realty  in  trust  until 
the  societey  by  its  earnings  could  pay  the  mort- 

gage and  assume  title. 
In  1832  the  society  reached  its  highest 

membership  of  500,  and  was  incorporated  un- 
der the  then  existing  laws  of  Ohio  by  the  name 

of  *^The  Society  of  Separatists  of  Zoar.* 
This  conferred  upon  the  society  the  ordinary 
powers  of  a  corporation,  with  perpetual  suc- 

cession, power  to  hold  property,  purchase  and 
sell,  pass  by-laws,  etc.  Under  this  reorganiza- 

tion the  members  were  divided  into  two  classes, 
known  as  the  novitiates  and  the  full  associates; 
the  novitiates  were  obliged  to  serve  at  least 
one  year  before  admission  to  the  second  class, 
and  this  applied  to  the  children  of  the  mem- 

bers if,  on  becoming  of  age,  they  wished  to 
join  the  society:  the  full  associates  must  be 
of  legal  age  —  the  males  21  and  the  females 
18;  all  officers  were  elected  by  the  whole  so- 

ciety, the  women  voting  as  well  as  the  men, 
all  elections  being  by  ballot  and  a  majority 
vote;  the  government  of  the  community  vested 
solely  in  a  board  of  three  trustees  (or  direc- 

tors) to  serve  three  years  each,  one  to  be 
elected  annually;  these  trustees  had  unlimited 
power  over  the  custody  and  management  of 
the  property  and  all  the  temporalities  of  the 
society,  but  were  bound  to  provide  clothing, 

board  and  dwelling  for  each  member  "with- 
out  respect    to   person,*    and    use   all    means 
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Ci  ntided  to  their  charge  for  the  best  int^  rc-bts  of 
i!k-  stalely;  tht-y  <!ircctc'(l  the  iiulii6iric:>  and 
(IcLail  ui  atTair:*  of  the  >ocuty;  a^siKlK'<l  each 
mcmficr  his  especial  work,  and  the  portion  ot 
ncoc?>aric:»  each  should  receive.  Beside  the 
board  of  trustees  there  was  a  standing  com- 
miitee,  or  council,  of  five,  one  member  bein;; 
elected  each  year.  This  council  was  the  .su- 

preme judiciary,  (jr  lK>ard  of  arbitration,  of 
the  society,  in  cases  of  disagreement,  dissen- 

sion or  complaint ;  it  had  power  to  excom- 
municate meml»crs  or  deprive  them  of  partic- 

ipation in  the  aflfairs  of  the  society.  They 
also  elected  once  in  fuur  years  a  cashier  or 
treasurer  who  had  custody  of  all  moncvs.  kepi 
the  f>ooks,  and  had  immediate  oversignt  over 
the  finances  of  the  society.  In  addition  there 

was  an  official  known  as  the  "agent  general.* 
who  acted  as  the  trader  to  buv  and  sell  for  the 
society  in  its  dealings  with  the  outside  world, 
make  and  enforce  contracts,  etc.  The  oflllce  of 
agent  general  was  regarded  as  the  position  of 
honor  and  influence,  and  to  it  Joseph  Bimeler 
was  elected  for  life;  after  his  death  the  office 
remained  vacant,  its  duties  being  performed  by 
the  cashier  or  the  trustees. 

The  society,  from  its  organization  as  a 
commune,  steadily  prospered,  and  in  time  built 
up  a  large  number  of  enterprising  and  success- 

ful industrie-^,  having  in  the  period  of  its  height 
two  large  flour  mills,  saw  mill,  planing  mill, 
machine  shop,  tannery,  dyehouse,  stove  foun- 

dry, cooper  shop,  woolen  mill,  brewer>',  slaugh- 
ter-house, blacksmith  bbop,  tile  works,  potter)', 

etc.  In  all  these  concerns  a  high  grade  of 
goods  was  produced  which  found  a  ready  mar- 

ket with  foreign  customers.  The  valiic^  of  the 
Zoar  property-  increased  until  about  1875,  when 
their  land,  industrial  plants  and  money  ac- 

cumulation were  estimated  at  $1,500,000.  From 
that  time  the  enterprise  began  to  decline. 
Bimeler  died  in  1853,  and  there  was  no  leader 
or  director  his  equal  in  sagacity  or  personality. 
The  environment  of  the  'society  slowly  changed 
from  that  of  a  wcj^tern  pioneer  frontier  to  a 
prosperous,  cultivated  section  of  country,  and 
rival  neighboring  industries  made  inroads  into 
the  export  business  of  Zoar;  the  Zoarites  were 
rot  proirrcssive  and  did  not  keep  pace  in  their 
manufactures  with  modern  methods  and  im- 
proNctnents,  and  in  time  found  that  they  could 
purchase  products  for  use  and  wear  cheaper 
than  they  could  make  them ;  there  were  few 
accessions  to  the  society;  the  original  mem- 
l.crs  became  too  old  and  feelile  to  conduct  its 

afl'airs;  outside  laborers  had  to  be  employed; 
the  younger  members  were  inclined  to  leave 
and  seek  their  fortunes  where  they  could  ac- 

quire independent  property  and  freedom  of  ac- 
tion. This  decline  continued  until'  in  1W?7, 

when,  by  a  common  consent,  the  organization 
(It  cided  to  disband  and  place  the  property  in 
the  hands  of  a  commisNion  for  equal  division. 

The  appraisement  and  distribution  was  com- 
pleted in  the  fall  of  1S<)X.  There  were  at  this 

time  222  people,  adults  and  children,  in  the 
society,  of  whom  1J6  were  entitled  to  one  equal 
«'liare.  They  each  received  a  few  hundred  dol- 

lars in  cash  and  a  portion  of  the  farm  land 
or   village   pn»perty. 

The  reliiriotis  lenets  of  the  Zoarites  were 
lew  and  simple  They  confessed  the  doctrine 
of   the   Trinity;   the    fall    of   man.    the    return 

rhrough    Llirist.    the    Holy    Scriptures  as  !Ik 
guide  of   their  lives,  all  ceremonies   were  <k- 
clared   useless   and   injurious,   marriages  wen 
contracted  by  mutual  consent  and  before  wit- 

nesses,  they  recognized  no  ordained  miniiter, 
and    engaged    in    no   pubfic    prayer     Bimeler 
was  their  only  preacher  and  teacher,  he  spob 
each  Sunday  to  the  society,  and  after  hi»  death 
bi>  published  discourses  were  read  in  the  pob* 
lie  meetings  by  various  memliers.     The  society 
did   not   seek  additions  and  made   no  attan]K 
to  propagate  its  principles,  either  economic  or 
leligious.    The  lite  of  the  Zoarites  was  une  oc 
utmost  simpUcity,  serenity  and  moraHty.  There 
never  was  a  divorce  in  the  community  and  no 
member   was   ever   charged   with    a    crime  or 

felony.    Consult    Xordhoff    'Communistic   So- 
cieties in  United  States  '   (1875);  and  Randall 

'History  Zoar  Society*    (1904). 
ZOBEIR,  or  ZUBAIR,  ibn  al  Awain,  a 

relative  of  Mohammed,  and  one  of  the  earlim 
c< inverts  to  Islam:  d.  656.  He  was  one  of  the 
10  predicted  by  Mohammed  as  certain  to  enter 
the  Garden  of  Allah.  Before  his  death.  Omar. 
successor  of  Mohammed,  appointed  Zobcir  oac 
c»f  a  council  of  six  who  were  to  choose  fron 

their  own  numl^cr  a  new  caliph.  Zobeir  op- 
posed the  election  of  Othman  and  was  there- 

after his  enemy;  he  also  opposed  his  successor. 
Ali.  with  whom  he  had  been  friendly  before 
.Mi's  accession.  Later  Zobeir  succeeded  io 
raising  a  rebellion  against  Ali,  and  he  was  slain 
at  the  battle  of  the  Camel,  at  Basra.  For  his 
son  see  Abd  Allah  ibn  Zubaik.  Consult  Hnrt, 

C.  I.,   'Histoire  des  Arabes>    (Paris  1912). 
ZOBEIR,  Rahama,  Egyptian  pasha  and 

Sudanese  governor:  b.  18307  He  came  of  a 
family  claiming  descent  from  an  uncle  of  Ifo- 
bammed.  By  1860  he  had  established  his  leader- 

ship among  the  Arab  ivory  and  slave  trader! 
on  the  White  Xile  and  in  the  Bahr-el-Ghazal 
and  although  nominally  an  Egyptian  suhjcct  he 
maintained  a  great  army  of  -blacks  and  vras  the 
real  ruler  of  the  surrounding  country.  He  de- 

feated an  expedition  sent  from  Kharram  to 
Rnhr-el-Ghazal  in  1869,  but  pleaded  innocence 
in  the  matter,  was  pardoned  and  appointed 
governor  of  the  district.  In  1874  he  conquered 
Par  fur,  and  w^as  made  governor-general  of 
the  new  pro\'ince,  but  w^en  he  ̂ -cnt  to  Cairo 
in  1876  the  authorities  prevented  his  retBrr 

Flis  son  assumed  his  place  in  Bahr-el-Ghanl 
:>iid  under  the  instruction  of  Zobeir  defied  dK 
f('rces  of  General  Ck>rdon.  and  in  1878  vii 
subdued.  In  1884,  however.  General  Gordoa 
apprehensive  of  the  Mahdist  movement,  yvnlf 
asked  that  Zobeir  be  permitted  to  return  in 
f>rder  to  check  it.  Zobeir  was  interned  at 
Gibraltar  in  1885-87,  returned  to  Cairo  ni  IW. 
and  after  1899  lived  on  his  estates  in  his  natitv country. 

ZOCKLER.  tsekl^r.  Otto.  Gcfman  La- 
tberan  theologian :  b.  Grunherg,  Hesse.  27  Wj 
1S33:  d.  Greifswald,  9  Feb.  1906.  He  was  edu- 

cated in  the  universities  of  Giessen,  Eriaiigcni 
H.ille.  Gottingen  and  Berlin,  became  a  kctnrer 
at  the  first -named  in  18S7.  and  in  1863  profesMr 
of  theology.  In  1866  he  was  appointed  profcs- 
s'or  at  Greifswald.  and  in  1885  consistorial  coan- 
rillor.  He  was  one  of  the  leaders  of  the  more- 
ment  toward  the  establishment  of  a  state  dnntli 
in  Prussia.     In  1882  he  became  editor  of  ̂  
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jelischc  Kirchenseitung.  For  the  ̂ Kurz- 
jtcs  Kommcntar  zum  Altcn  und  Neuen 

tnent  und  zu  den  Apokry^en^  (1886  et 
which  he  edited  with  Strack,  he  prepared 
immentarics  on  the  Old  Testament  apocry- 
books,  the  Acts,  and  the  epistles  to  the 
alonians  and  Galatians.  Among  his  works 
Hieronymus,  sein  Lebcn  una  Wirkcn> 
)  •  commentaries  to  Chronicles,  Job,  Prov- 
Ecclesiastes,  Canticles  and  Daniel,  iA 

i's  <Bibelwerk>  (1866-72;  Eng.  trans.  1870 
\.)\    <Das    Kreuz    Chnsti>     (1875;    Eng. 
1877) ;  <Gottes  Zeugcn  im  Reich  der 

>  (1881;  4th  ed.,  1906;  Enp:,  trans.  1886) ; 
sche  und  Kirchcn-histonsche  Studien^ 
);  ̂ Dic  Tugcndlehre  des  Christentums^ 
)  ;  ̂Geschichte  der  Apologie  des  (Thristen- 
(edited  by  H.  J.  and  E.  Schlapp,  1907). 

)DIAC.  The  zodiac  is  a  belt  of  the  celcs- 

?here,  extending  8°  on  each  side  of  the 
c,    or    tlie   path    of    the   sun   among   the 
^*The  name  is  derived  from  ̂ Ciov  a  liv- 

reature,  because  the  constellations  in  it 
pt  Lil)ra)  are  all  figures  of  animals.  It 
aken  of  that  particular  width  by  the  an- 
simply  because  the  moon  and  the  then 

1  planets  never  go  farther  than  8°  from 
liptic*^  (Young's  *  Astronomy^).  The  belt 
ided  into  12  parts,  of  30°  each,  to  which 
ven  the  following  names:  Aries,  Taurus, 
li,  Cancer,  Leo,  Virgo,  Libra,  Scorpio, 
arius,  Capricornus,  Aquarius,  Pisces, 
division  into   12  parts  was   suggested  by 
2  reappearances  of  the  moon  in  a  year, 
dca  seems  to  have  originated  with  the 
can  astronomers,  about  2100  B.C. 
zing  to  the  fact  that  the  earth  is  not  a 

t  sphere,  the  pole  of  the  earth's  equator 
bes  a  circle  around  the  pole  of  the  eclip- 
[lich  causes  a  constant  retrograde  motion 
lator  with  the  point  of  intersection  of  the 
of  the  zodiac.  The  rate  of  this  motion 

in  70  years,  and  has  amounted  to  30**, 
;  entire  sign,  up  to  the  present  time.  *The 
>f  Aries,  therefore,  is  now  in  the  position 
e  constellation  Pisces;  each  sign  having 
i  so  to  speak  into  the  constellation  west 
*  The  constellations  themselves  bear  no 
blance  to  the  siprns  designated  by  them, 
ring   the   Middle   Ages   the   signs  of   the 
were  Mipposed  to  influence  human  life, 

ence  were  distributed  to  different  parts 
:  human  body.  Disease  was  supposed  to 
ed  by  the  aid  of  the  zodiacal  power  pre- 
over  that  part  of  the  body.  The  rem- 

•>i  this  superstition  is  still  seen  in  some 
acs. 

e  Eg>'ptians  are  supposed  to  have  adopted 
?-fold  division  of  the  Zodiac  from  the 
s.  but  they  changed  the  symbols  of  living 
res  to  others  of  their  own.  The  Chinese 
d   the   course   of    the   sun   into    12  parts, 
they  designated  as  the  rat,  the  ox,  the 

hare,  dragon,  serpent,  horse,  sheep,  mon- 
len,   dog   and   pi^^     This  division   is   still 
in  some  parts  of  Central  Asia  and  Japan. 

I  also  been  found  among  the  remams  of 
ctec  race  in  America.  The  original  zodi- 
onstellation^  occupied  imequal  spaces  in 
avens.  TTipparduis  was  the  first  to  divide 

•diac  into  ecjual  spaces  of  30°  each,  and 

give  to  them  the  names  of  the  older  constella- 
tions. His  method  of  reckoning  positions  in  the 

ecHptic  was  used  until  this  century.  Astrono- 
mers have  now  abandoned  it  for  the  more  accu- 
rate measurement  of  degrees,  beginning  at  the 

vernal  equinox. 
The  origin  of  the  names  of  the  animals  as- 

signed to  the  zodiac  by  the  ancients  is  unknown. 
Some  have  supposed  that  the  spring  signs: 
Aries,  the  Ram,  Taurus,  the  Bull,  and  Gemini, 
the  Twins,  mark  the  time  of  the  bringing  forth 
of  young  by  flocks  and  herds.  Cancer,  the  Crab, 
marks  the  time  when  the  sun  appears  to  move 
backward.  Leo,  the  Lion,  symbolizes  the  fierce 
heat  of  summer,  and  Virgo,  the  Virgin,  glean- 

ing com,  symbolizes  the  harvest.  In  Libra,  the 
Balance,  the  day  and  night  balance  each  other. 
Scorpio  is  supposed  to  have  marked  the  pres- 

ence of  venomous  reptiles  in  October;  while 
Sagittarius  symbolizes  the  season  of  htmting. 
Capricornus  marks  the  beginning  of  the  return 
of  the  sun  to  the  north,  Aquarius  symbolizes  the 
winter  rains,  and  Pisces  the  season  of  fishes. 
These  are  but  fanciful  representations,  and  have 
no  foundation  in  fact. 

ZODIACAL  LIGHT.  «The  zodiacal  light 
is  a  faint  column  of  light  rising  from  the  west- 

ern horizon  after  twilight  in  winter  or  spring 
evenings;  and  before  daybreak  in  summer  or 
autumn.  It  extends  out  on  each  side  of  the  sun^ 
and  lies  nearly  in  the  plane  of  the  ecliptic  Near 
the  equator  it  can  be  seen  all  the  year,  and  has 
been  traced  all  the  way  across  the  heavens 

from  cast  to  west,  forming  a  complete  ring.® In  our  latitudes  it  can  seldom  be  traced  more 

than  90®  from  the  sun.  Parts  of  the  column 
near  the  sun  are  somewhat  bright,  but  distant 
portions  are  extremely  faint,  and  can  only  be 
seen  on  the  very  clearest  nights;  though  the 
cause  of  the  zodiacal  light  cannot  be  said  to 
have  been  definitely  proved,  it  is  very  probable 
that  it  is  sunlight  reflected  oy  myriads  of  small 
meteoric  bodies  revolving  around  the  sun,  nearly 
in  the  plane  of  the  ecliptic.  This  theory  re- 

quires a  thin  flat  ring  of  these  meteors  to  ex- 
tending beyond  the  orbit  of  the  earth.  The 

name  zodiacal  light  was  given  to  this  phenome- 
non by  Cassini  in  1653,  who  described  it  as  a 

flat  luminous  ring  encircling  the  sun  nearly  in 
the  plane  of  the  ecliptic  Kepler  supposed  it 
to  be  the  atmosphere  of  the  sun;  but  Laplace 
showed  that  the  attnosphere  of  the  sun  could 
not  extend  to  anything  like  the  distance  from 
the  sun  which  is  reached  by  the  zodiacal  light. 
In  1853  an  extended  scries  of  observations  was 
made  by  Jones  from  different  parts  of  the 
Pacific  Ocean.  From  these  observations  he 
deduced  the  theory  that  the  zodiacal  li^ht  was 
caused  by  a  ring  of  matter  surroundmg  the 
earth,  and  not  the  sun. 

Professor  Wright,  of  Yale  University,  has 
determined  that  the  spectrum  of  the  light  is 
continuous,  and  therefore  is  essentially  reflected 
sunlight.  He  has  also  determined  that  the  light 

is  partially  polarized  in  a  plane  passing  through 
the  sun,  and  that  the  amount  of  the  polarization 
is  between  15  and  20  per  cent.  The  origin  of 
the  minute  particles  which  reflect  the  light  has 
been  accounted  for  in  many  vrays.  By  some 
they  are  believed  to  have  been  thrown  out  from 
the  corona  of  the  sun;  by  others  to  be  com- 

posed of  dust  thrown  out  from  the  equatorial 
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ri prions  of  the  sun;  hut  hy  most  they  are  he- 
licvtd  to  he  an  immense  cloud  of  meteoroids 
filling:  the  space  between  the  earth  and  the  sun. 

The  meteoric  theory  of  the  sun's  heat  presup^ poses  a  multitude  ot  these  meteoric  bodies  con- 
stantly falling  into  the  sun  to  supply  the  loss 

by  radiation,  as  well  as  multitudes  of  others 
which  never  reach  the  surface.  It  is  not  projp- 
able,  however,^  that  these  meteors  if  they  exist 
play  any  part  in  the  phenomena  of  the  zodiacal 
light. 

A  most  valuable  and  important  contribution 
to  our  knowledge  of  the  zodiacal  light  is  due 
to  a  recent  research  of  Sceliger.  It  has  long 
been  known  that  the  slow,  secular  changes  ot 
some  of  the  elements  of  the  orbits  of  the  plan- 

ets of  the  solar  system,  when  these  are  derived 
from  o!>scrvation,  are  not  in  exact  agreement 
when  these  same  changes  arc  determined  from 
a  computation  based  upon  the  law  of  universal 
gravitation.  In  particular,  it  is  found  that  the 
computed  motions  of  the  perihelia  of  the  orbits 
of  Mercury  and  Mars  and  of  the  node  of  Venus 
differ  from  the  motions  derived  from  observa- 

tion by  amounts  far  in  excess  of  the  uncertain- 
ties inherent  in  the  obscrx-ations  themselves. 

Many  attempts  to  account  for  the  first  discrep- 
ancy have  been  made.  Thus,  Leverrier  assumed 

that  it  arose  from  the  disturbing  pull  of  a  small 
planet  near  the  sun,  which  for  many  years 
found  its  place  in  our  astronomical  books  under 
the  name  of  Vulcan.  Other  astronomers  have 
supposed  that  the  disturbance  might  be  due  to 
the  pull  of  a  ring  of  particles  about  the  sun, 
to  an  unequal  distribution  of  the  material  within 
the  body  of  the  sun  itself,  or  even  to  an  inex- 

actness in  the  accepted  statement  of  the  law  of 
gravity.  Analysis  shows,  however,  that  none 
of  these  explanations  are  admissible,  for  all  of 
them  lead  to  disturbances  in  other  directions, 
cither  of  the  planets  or  of  the  moon,  which  arc 
in  discordance  \vith  obser\'ation.  But  Secliger 
has  shown  that  if  there  be  ascribed  to  the  zo- 

diacal light  an  even  almost  inconceivable  tenuity, 
its  gravitational  pull  will  exactly  account  for  the 
discrepancies  observed,  without  at  the  same  time 
introducing  any  new  discrepancies.  The  densi- 

ties to  be  assumed  for  the  inner  and  outer  por- 
tions of  the  zodiacal  light  in  order  that  its  at- 

traction may  be  sufficient  to  balance  the  former 
discrepancies  are  as  follows: 

Average  density  of  the  inner  portion,  extend- 
ing from  the  sun  to  0.24 X.  the  distance  of  the 

earth  =  2.52  X   10-"  X,  the  sun's  density; 
Average  density  of  the  outer  portion,  extend- 

ing from  the  sun  to  1.20  Xf  the  distance  of  the 

earth  ==2.52  X  10""  X,  the  sun's  density.  Aver- age density  of  the  outer  portion,  extendmg  from 
the  sun  to  1.20  X,  the  distance  of  the  earth  = 
0.002ft  X  10-"  X.  the  sun's  density. 

ZOft,  z6'e  (Gr.  Z<^).  empress  of  the  East: b.  aliout  978;  d.  1050.  She  was  the  daughter  of 
Constantine  VIII,  and  became  the  wife  of  Ro- 
manus  III  in  1028.  In  1034  Romanus  was  put 
to  death  by  Zoe  and  Michael  the  Paphlagonian, 
whom  she  married  and  raised  to  the  throne  as 
Michael  IV.  The  latter  dying,  was  succeeded 
by  his  nephew.  Michael  V,  who  was  deposed  by 
the  people  in  1042.  Zoe  and  her  sister  Theodora 
v.*ere  then  proclaimed  joint  sovereigns.  She  di.s- 
played  great  al»ility  and  firmness  in  the  govern- 

ment,   and    in    1042    married    Constantine    IX, 

Monomachus,  who  supplanted  Theodora.    She 
reigned  till  her  death. 

ZOETROPE,  an  optical  instrument  used 
as  a  mechanical  top,  depending,  for  its  interest, 
on  the  constancy  of  visual  impressions.  It  con- 

sists of  a  rotating  drum,  open  at  the  top,  in 
which  around  its  inner  periphery  are  puccd 
strips  of  paper,  having  figures  of  men,  animals, 
etc.,  in  varying  positions.  By  turning  the  o'lin- 
der  the  images  are  seen  through  slots  in  its 
upper  side,  giving  the  effect  of  action  to  the 
figures. 

ZOFFANY,  tsdf'fa-ni  (properly  ZAU- 
FELBY).  Johaxm,  British  painter:  b.  Raiisboo. 
17J3;  d.  London.  11  Nov.  1810.  He  was  a  pupil 
of  Speer  at  Ratisbon,  but  at  13  ran  away  to 
Italy,  where  he  studied  for  12  years.  In  173& 
he  went  to  England,  where  he  first  attracted 
attention  by  a  portrait  of  Garrick,  and  scol 
won  considerable  reputation,  beconung  one  of 
the  original  members  of  the  Royal  Academy  on 
its  foundation  in  1769.  He  was  sent  by  George 
III  to  Italy,  where  he  remained  in  1772-79,  and 
among  other  paintings  executed  *The  Tribune 
of  Florence.^  one  of  his  most  celebrated  works^ 
In  1783-90  he  engaged  in  painting  in  India;  and 
the  last  20  years  of  his  life  he  spent  in  Eng- 

land. Among  his  further  paintings  are  *Earl 
of  Barr>more* ;  <Foote>;  'Weston*;  <Memben 
of  the  Royal  Academy>;  <Tiger  Hunt*:  and 
*  Embassy  of  Hyder  Beg.* 
ZOGBAUM,  Rnfiu  PairchUd,  American 

artist:  b.  Charleston.  S.  C.  28  Aug.  1849.  He 

studied  at  the  Art  Students'  League  1JC8-79  and 
in  Paris  with  L^on  Bonnat  in  1880-82.  made  ex- 

tensive study  of  European  armies  in  field  and 
garrison,  and  later  Itecame  known  as  a  leading 
delineator  of  military  and  naval  subjects,  which 
he  renders  with  scrupulous  fidelity  to  the  varv* 
ous  points  of  detail.  His  publications,  wrinen 
and  illustrated  by  himself,  are  'Horse,  Fool 
and  Dragoons*  (1887);  <A1I  Hands*  (IW7); 
^ Ships  and  Sailors*  and  'The  Junior  Officer  of 
the  Watch*   (1908). 

ZOHAR.  zoliar.  the  Bible  of  the  Kabbal- 
ists,  long  reverenced  by  Jewish  mystics  and  re- 

garded by  some  as  higher  than  the  Bible  and 
the  Talmud,  -but  proved  a  clever  forgery.  The 
secret  science  of  the  Kabbala  received  a  naarkcd 
development  at  the  beginning  of  the  13ih  cencviy. 
when  a  mystic,  Ezra  or  Azriel  (b.  1160;  d. 

1238),  compiled  a  work  called  'Brilliancy* 
i^liahir^).  In  an  atmosphere  of  reputed  mira- 

cles and  a  new  Messiah,  there  appeared  some 
years  later  the  most  famous  Kablialistic  book 
of  the  time  —  the  'Zohar,*  or  'Splendor.*  It 
was  offered  as  the  work  of  Simon  ben  Jochai. 
a  sage  of  the  2d  century,  of  whom  many  legends 
are  told.  He  is  said  to  have  spent  >*ears  in  sofi- 
tude,  a  hermit  receiving  special  revelations.  It 
was  claimed  that  for  over  a  thousand  ̂ rs  the 
'Zohar*  had  been  concealed  in  a  cave  m  Galflcc 
and  had  been  at  last  brought  to  light.  The  Ki- 
erary  forger  who  *discovercd'  the  ̂ Zohar*  was 
Moses  of  Leon  (h.  Leon,  about  1250:  d.  ARvahi. 
1305),  who  emploved  an  Aramaic  ioioai  to  give 
the  hooV  an  air  ot  antiquity,  and  with  such  skill 
that  Jew  and  (Christian  alike  were  deceived  and 
some  even  to-day  attribute  to  it  hoary  ̂ e.  Yet 
his  widow  declared  that  it  was  u  foiyny. 

The  character  of  the   ̂ Zohar*   on  hardb' 
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.missed  as  unique  in  literature,  with  its 
tic,  imaginative  and  emotional  elements. 
I  medley  of  spirituality  and  coarseness,  a 
e  combination  of  intellectuality  and  gross- 
whose  influence  has  been  far-reaching 
fhosc  adherents  have  numbered  hundreds 
lusands.  It  is  a  work  without  method,  a 
)f  impressionist  commentary  on  the  Pen- 
h,  half  homily,  half  meditation,  dwelling 
yr  on  the  ̂ <higher'*  sense  of  Scripture  and 
ng  every  opportunity  for  vague  and  mys- 
lerpreiation.  Hence  the  moral  perver- 
that  abound,  the  blasphemy  and  absurd- 
riie  pre-existence  of  the  soul  is  assumed 
adise  and  hell  are  alike  depicted,  the 
cs  of  sin  described  with  painful  minute- 
Messianic  speculations  indulged  in,  and 
favorable  to  the  dogma  of  the  Trinity 

d,  while  communion  with  departed  spir- 
L'lcstial  lursts  and  angels  completes  the 
[o  of  nonsensical  speculation.  Such  an 
.tion  is  rare  in  the  history  of  Judaism 
as  l)een  productive  of  much  harm.  Its 
las  nourished  gross  superstitions  and 
thencd  the  belief  in  ghosts  and  evil  spir- 
:s  mode  of  interpretation  has  degraded 
udy  of  the  Bible  and  spread  the  wildest 
s.  At  one  time  it  was  high  in  favor  with 
ipacy  when  the  Talmud  was  condemned 
names,  but  it  was  later  included  in  the 
Kxpurgatorius.  Its  occasional  Christian 

ivas  not  overlooked  by  Christian  scholars 
0  di  Mirandola  (146.W4)  and  Reuchliu 
-1522)  both  made  the  *Zohar>  the  basis 
?ir  vindication  of  Jewish  literature.  Its 

•y  influence,  however,  was  not  long  re- 
It  developed  a  few  "saints*^  and  "mir- 

k'orkers,"  spurious  Messiahs  and  the  like, 
•  has  had  no  successor.  In  absorbing  the 
la  of  the  earlier  Kabbalistic  literature,  it 
<)  germs  for  further  development.  (See 

AND  Jidaism).  Consult  Graetz's  ̂ History 
?  Jews*  (VoN.  HI  and  IV);  Abrahams* 
>h  Literature^   (pp.  172-175). 

)ILUS,  z6'T-lus  (Or.  ZwZ/of )  :  b.  about c;  d.  al)out  320  u.c.  Thracian  rhetorician, 

»'  remembered  for  the  asperity  of  his 
sms  on  the  poems  of  Homer.  An  account 
>  career  is  given  by  Vitruvius,  which  is 
clf-oonsistent,  and  states  that  he  lived 
\7  lie.  He  is  said  to  have  been  a  ptipil 
lycrates,  to  have  been  eminent  before  the 
f  Socratc^,  and  to  have  continued  to  write 
the  reign  of  Alexander.  Vitruvius  repre- 
him  as  seeking  the  patronage  of  Ptolemy 
lelj)biis.  HcracUides  says  he  was  orig- 
a  Thracian  slave.  He  is  reported  by 

v'ius  to  have  died  a  violent  death.  The 
nee  of  bis  attacks  on  Homer  procured  him 
til-  of  Homcyi)}}iostix  (^*The  Scourge  of 
r").  He  aKo  attacked  Plato  and  Isocrates. 
said  be  censored  Homer  principally  for 
iicing  fal)ulous  and  incredible  stories  into 
•ems.  He  lias  the  reputation  of  a  captious 
injiisi  critic,  so  that  his  name  became  a 
yin  for  such,  but  Dionysius  of  Halicarnas- 
iares  him  in  the  highest  rank.  Consult 
Ur,   M)e  Zoilo'    (l<S88-89). 

)ISITE.  a  mineral  closely  related  to  cpi- 
nanud    by    Werner   in    1805   in   honor   of 
1  von  Zois  who  discovered  it.  It  is  a 
oriho-silicaie   of   calcium   and  aluminum, 

HCa»Al»Si»Ox».  The  aluminum  is  sometimes 

partly  replaced  by  iron,  the  mineral  thus  ap- 
proaching epidote  in  composition.  Though  its 

crystals  are  orthorhombic,  their  form  is  very 
similar  to  the  monoclinic  epidote.  Its  hardness 
is  6  to  6.5  and  specific  gravity  about  3.3.  Its 
color  is  usually  dull  gray  or  brown,  but  in  the 
variety  ̂ thulite,^  found  in  Norway,  it  is  a 
beautiful  rose  pink.  It  is  found  in  many 
European  localities,  also  abundantly  in  the  New 
England  States,  Pennsvlvania,  and  North  Caro- 

lina, and  in  exceptionally  good  crystals  at  Duck- 
town,  Tenn. 

ZOLA,  zo'l^  (Fr.  zd-ld),  fimile  Edouard Charles  Antoine,  French  novelist:  b.  Paris,  2 
April  1840;  d.  there,  29  Sept.  1902.  He  was 
educated  at  the  College  of  Aix,  from  which  he 
went  to  the  Lycee  Saint  Louis  at  Paris  with  a 
scholarship  in  1858.  His  career  there  was  un- 

distinguished, and  he  left  in  1860  after  failing 
to  take  his  degree  owing  to  insutliciency  in 
literature.  After  a  brief  experience  as  a  clerk 
in  a  business  house  he  was  for  more  than  a  year 

compelled  to  sound  the  lowest  depths  of  pov- 
erty in  Paris,  but  in  1861  he  obtauied  employ- 

ment as  a  shopman  with  MM.  Hachette,  the 
publishers,  at  a  salar>'  of  about  five  dollars  a 
week.  He  devoted  his  spare  time  to  literary 
work,  contributing  short  stories  to  the  Pft^t 
Journal  and  La  Vie  Parisiennc  and  critical 
articles  to  the  Salut  Public  of  Lyons  and  after- 

ward to  Villemessant's  journals,  L.Bvenement 
and  the  Figaro.  Several  of  his  stories  were 

published  separately  in  the  volumes  'Contes  a 
Ninon*  (1864),  which  contain  some  of  his  best 
and  purest  work,  and  which  were  followed  in 

1874  by  *Nouveaux  Contes  a  Ninon.*  Some of  his  critical  articles  were  collected  under  the 

title  'Mes  Haines >  (1866).  In  *La  Confession 
de  Claude*  (1865),  a  novel  in  which  he  utihzed 
his  early  struggles,  we  find  him  already  in  full 
progress  toward  the  characteristic  work  of  his 
maturity,  and  this  tendency  became  still  more 
marked  in  the  immediately  succeeding  novels: 
^Le  Voeu  d'une  Morte*  (1866)  ;  <Les  Mvsteres 
de  Marseille*  (1867) ;  <Therese  Raquin>  (18^>7), 
a  powerful  study  of  the  effects  of  remorse  fol- 

lowing on  adultery  and  murder;  and  *  Made- 
leine F^rat*  (1868).  Having  by  this  time 

gained  a  secure  footing  in  the  world  of  letters, 
he  conceived  the  plan  of  the  series  of  novels 
known  as  <Les  Rougon-Macquart*  (1871-93), 
which  includes  his  best-known  work  and  occu- 

pied him  for  nearly  a  quarter  of  a  century.  It 
is  described  as  an  ̂ histoire  naturellc  et  sociale 

d'une  famille  sous  le  second  empire,*  and  con- sists of  20  works  dealing  with  different  phases 
of  modern  life,  not  always  strictly  that  of  the 
Second  Empire,  but  rather  that  of  the  Third 
Republic.  The  particular  departincnt.s  of  life 
treated  in  the  volumes  were  studied  by  Zola  in 
the  spirit  of  a  scientific  observer,  but  of  one 
with  a  decided  bias  toward  the  portrayal  of 
moral  filth  and  disease;  and  the  bond  of  con- 

nection which  constitutes  them  a  series  is  the 
persistence  under  various  forms  in  all  the 
members  of  the  Rougon  family  of  a  moral 
taint  which  is  transmitted  in  accordance  with 

Zola's  views  of  heredity.  The  series  consists 
of  the  following  works:  *La  Fortune  dcs  Rou- 

gon* (1871);  <La  Curee*  (1874);  *La  Con- 
quctc  de  Plassans*  (1874);  <Le  Ventre  dc 
Paris*   (1374),  treating  of  the  Paris  markets; 
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<La  Fautc  dc  FAbhe  Mourct>  (1875),  whose 
subject  is  clerical  celibacy;  *Son  Excellence 
Eugene  Rougon*  (1876);  ^L'Assommoir* 
(18/7),  a  powerful  hut  revolting  study  of  the 
effects  of  drunkenness  and  idleness,  the  first 

great  success  of  the  series;  ̂ Unc  page 

d'amour>  (1878);  <Nana>  (1880),  a  coarse 
picture  of  courtesan  life;  <Pot-Bouille>  (1882); 
^Au  Bonheur  dcs  Dames'  (1883),  dealing  with 
the  great  shops  of  Paris;  <La  Joic  dc  Vivre* 
(1883) ;  'GerminaP  (1885),  treating  of  the  life 
of  French  miners;  <L*CEuvrc>  (1886),  in  which 
he  dissects  literary  and  artistic  decadents;  ̂ La 
Tcrre>  (1888),  a  study  of  the  French  peasantry 
in  which  prurient  naturalism  reaches  the  zenitn 

of  repulsivencss ;  *Le  Rcve*  (1888);  *La  Bete 
Humaine'  (1890),  treating  of  railways; 
^L'Argent*  (1891),  dealing  with  stockbrokers 
and  company  promoters;  *La  Debacle*  J[1892}, 
a  powerfully  realistic  picture  of  military  life  in 
connection  with  the  Franco-German  war  and 
the  break-up  of  the  Second  Empire;  and  *Le 
Docteur  PascaP  (1893),  in  which  the  whole  is 
brought  to  a  conclusion.  Immediately  after 
completing  this  hu^e  undertaking  he  started  the 
*Trois  Villes*  scries,  consisting  of  ̂ Lourdes* 
(1894)  <Rome>  (1896),  and  'Paris>  (1898),  in 
which  he  portrays  the  spiritual  development  of 
a  priest,  l*ierre  Fronient,  out  of  miraculous 
Christianity  through  a  sort  of  social  Cathol- 

icism into  a  creed  of  justice  and  labor.  In  the 

incomplete  tetralogy  entitled  ^Les  Quatres 
Evangiles'  (*The  Four  Gospels  0  he  proposed 
to  formulate  his  social  Rospel.  The  nrst  vol- 

ume is  *F6condite  (1900),  whose  hero, 
Mathieu,  is  the  son  of  the  hero  of  the  preced- 

ing series.  The  second  volume,  *TravaiP 
(* Labor, >  1901),  has  a  hero  named  Luc;  and 
of  the  remaining  two,  *Vcrite  (Truth)  and 
justice,'  whose  heroes  were  to  be  named  after 
the  other  two  evangelists,  the  former  was  ap- 

pearing at  the  time  of  his  death.  In  the  eyes  of 
English  readers  Zola  appears  best  in  his  short 
stories,  of  which,  in  addition  to  those  already 
mentioned,  collections  entitled  M.e  Capitaine 
Burle>  (1882),  and  ̂ Nais  Micoulin>  (1883) 
have  been  published.  His  famous  story  of 

^L'Attaque  du  Moulin*  forms  part  of  the  vol- 
ume of  'Soirees  dc  Medan*  (1880),  to  which 

Maupassant  and  other  friends  also  contributed. 
He  defended  his  view  of  the  nature  and  func- 

tion of  literary  art  and  collected  many  critical 
iirtirles  in  several  works.  Several  of  his  novels 
were  dramatized  by  himself  and  others,  and 
he  also  wrote  for  the  stage  *Les  Heri tiers  Ra- 
!)ourdin*  (1874),  and  *Le  Bouton  de  Rose* 
(1878),  but  none  of  them,  except  *L'Assom- 
moir*  (1881),  known  in  Charles  Rcade's  Eng- 

lish version  as  *  Drink*  (1879),  were  at  all  suc- 
cessful. On  13  Jan.  1898,  Zola,  convinced  of  the 

innocence  of  Captain  Dreyfus,  (q.v.)  went 
chivalrously  to  the  defense  of  that  otlicer  in  a 

Utter  <r Accuse*  published  in  L'Aurore,  In  it 
he  arraigned  the  government  for  the  irregu- 

larities of  Dreyfu.s's  trial,  making  charges  that 
practically  forced  the  government  to  prosecute 
him.  an  expedient  that  achieved  its  purpose  in 
reopening  the  Dreyfus  case  and  le<l  to  the  com- 

plete vindication  of  that  oflicer.  Znla  was  tried 
in  February  1S*>8  and  a  verdict  imposing  im- 

prisonment an<l  tine  was  brought  against  him. 
He  apl>eale<l  the  case  and  the  verdict  was 

(|uashed  l»y  the  C'onr  de  Cassation,  2  April  IK^K A  second  trial  was  called  and  Zola,  his  puriM>se 

accomplished,  decided  not  to  appear,  but  ment 
to  England  where  he  remained  until  the  amnest> 
for  offenders  connected  with  the  Dreyfus  ca^ 
24  Dec.  1900,  permitted  his  return  to  Franct. 
His  account  of  his  connection  with  the  case  is 

given  in  ̂ L'affaire  Dreyfus.  La  veritic  en 
marche*  (1901).  He  was  created  a  knigfat  oi 
the  Legion  of  Honor  in  1888  and  an  officer  in 
1893,  but  after  his  condemnation  in  1806  his 
name  was  removed  from  the  roll.  He  was 
president  of  the  Soci^te  des  C»ens  de  Lettres 
in  1891-94,  but  he  was  repeatedly  refused  ad- 

mission to  the  Academy.  Zola  was  the  recog- 
nized  head  of  the  naturalistic  school  in  fiction, 
but  his  followers  were  latterly  few  in  number. 
His  novels  belong  rather  to  the  domain  of 
science  than  to  that  of  art.  They  are  studies, 
in  the  main  faithful  enough  though  not  free 
from  distortion  and  exaggeration,  in  moral  and 
social  pathology;  but  they  are  not  true  to  bfe 
and  nature  in  the  fullest  sense,  in  the  only  sense 
which  would  entitle  them  to  rank  as  artisik 
creations.  Translations  of  the  most  importani 

have  aj^peared,  chiefly  by  Vizetclly.  Consnli 
Rrunetiere,  '^Le  Roman  Naturaliste*  (1883); 
R.  H.  Sherard*s  highly  eulogistic  biographiol 
and  critical  study  (1893);  ̂ La  Proces  Zc^la' 
(2  vols..  1898;  Eng.  trans.  1898);  Vizetelly, 

E.  A.,  ̂ Emile  Zola,  Novelist  and  Reformer' 
(1904);  and  his  <Letters>   (1906). 

ZOLLARS,  Ely  Vaoghan,  American  edu- 
cator: b.  near  Lower  Salem,  Washtngtoo 

Countv,  Ohio,  19  Sept  1847;  d.  Warren,  Ohia 
10  Feb.  1916  Graduated  from  Bethany  College. 
West  Virginia,  in  1875,  he  was  pastor  of  the 
church  ot  the  Disciples  of  Christ  at  Spring- 

field, 111.,  in  1885-%  and  in  188»-19Q2  was 
president  of  Hiram  College  (Ohio).  He  was 
president  of  the  Texas  Christian  Unioa  in 
1902-06;  and  from  1906  was  president  of 
Phillips  University.  His  writings  include  *Holj 
Book  and  Sacred  Day'  (1893);  < Bible  Gear 
raphy>  (1894);  'Great  Sa1vation>  (189S);  «He- 
brew  Prophecy* ;  <The  King  of  Kings* ;  'Word 
of  Truth*;  < The  Commission  Executed*;  'Sct- 
mons,*  etc. 

ZOLLICOFFBR,  zdll-kdf-er.  Felix  Kiifc. 
American  soldier:  b.  Maury  County.  Tenn.,  19 
Mav  1812;  d.  near  Mill  Springs.  Ky..  19  fan. 

1862.  He  entered  the  printer's  trade,  fniblishcd a  weekly  newspaper  at  Paris,  Tenn.,  for  about  a 
year,  and  afterward  was  editor  of  the  Obsemtr 
at  Columbia,  Tenn.,  his  duties  being  temporarily 
interrupted  by  his  service  in  the  Seminole  war. 
in  which  he  rose  to  be  a  commissioned  officer. 
At  Columbia  he  also  published  and  edited  an 
agricultural  weekly.  He  became  editor  of  the 
Nashville  Banner,  the  leading  Whig  organ  of 
Tennessee,  in  1841 ;  in  1844-49  was  State  con^ 
trollcr;  and  in  1853-59  was  a  represcniative  b 
Congress.  In  1861  he  entered  the  Omfedcraic 

army  with  brigadier's  rank.  He  was  in  im- mediate command  at  the  battle  of  Mill  Sprinn 
on  the  Cumberland,  when  Thomas  drovc^ue 
Confederates  from  the  field,  and  achiered  the 
first  real  victory  for  the  National  cause  ZoS- 
coffer  was  killed  within  the  Union  )unt%  wkithcr 
he  had  passed  by  mistake  while  on  a  tov  of 
reconnaissance. 

ZOLLNER.  tselWr.  Johaim  Kari  FkM- 
rich,  (ierman  physicist  and  astronomer:  h. 
Htrlin.  8  Nov.  1H34;  d.  Leipiig,  25  April  18C 
ICducated   at    Berlin   and   Basel,   he 
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lecturer  in  the  University  of  Leipzig  in  1865. 
in  1866  professor  extraordinary  of  physical 
astronomy,  and  in  1872  professor  ordinary.  He 
made  numerous  contributions  to  astronomical 
science.  These  included  the  determination  of 
the  reflective  capacity  (albedo)  of  many  planets 

and  a  study  of  their  thermal  conditions;  photo- metric investigations  of  the  Mercurian  pnases; 
and  a  study,  through  observation,  of  the  in- 

tensity of  solar  radiations  at  their  source,  of 
the  solar  temperature.  His  ̂ Grundzuge  einer 
allegemeinen  Photometric  des  Himmels*  (1861) 
contained  the  description  of  a  new  instrument, 
the  astrophotometer,  for  the  measurement  of 
the  light  and  color  of  stars.  To  the  publications 
of  the  Royal  Saxon  Scientific  Society  he  fur- 

nished many  papers  on  the  physical  constitu- 
tion of  the  sun  and  stars;  and  he  constructed 

spectroscopic  instruments.  ^Ueber  die  Natur 
der  Kometen>  (1872;  3d  ed.  1883)  expounded 
the  theory  that  the  brightness  of  comets  is  due 
not  to  the  fact  that  they  are  incandescent 
through  heat  but  that  they  are  flowing  with 
electricity.  Zollner  was  latterly  mtercsted  in 
spiritualism.  Among  his  further  volumes  are 
^Photometrische  Untersuchungen*  (1865),  and 
^Ueber  die  universelle  Bedeutung  der  mechan- 
is-chen  Principien^  (1867).  ̂ Wissenschaftliche 
Abhandlungen>  (4  vols.,  1878-82).  Consult  the 
study  by  F.  Korber  (Berlin  1899),  and  Gierke, 
A.  M.,  History  of  Astronomy  in  the  19th  Gen- 
tury>  (London  1908). 

20LLVEREIN,  tsorfer-In  («customs. 
union^O-  The  feeble  German  Confederation 
formed  in  1815  failed  in  many  respects  to 
meet  the  desire  for  union  among  the  German 

people,  or  even  to  satisfy  their  practical  re- 
quirements. The  trade  of  Germany  in  particular 

suffered  much  from  the  obstructions  caused  by 
the  different  custopis  systems  of  so  many  petty 
states.  In  1818  Prussia  took  the  initiative  of 
abolishing  internal  customs,  but  this  policy  ex- 

cited much  opposition  among  the  other  German 
states,  and  even  on  the  part  of  the  Bund  itself, 
which  was  indeed  to  some  extent  justified  by 
the  coercive  measures  used  by  Prussia  to  en- 

force the  adoption  of  its  policy  on  the  smaller 
German  states  within  its  bounds.  Prussia 
offered  to  admit  the  other  German  states  within 
its  union,  but  many  of  them  preferred  to  set 
up  rival  and  antagonistic  associations.  Thus 
Bavaria  and  Wiirtcmberg  formed  a  customs 
league  in  1827,  and  Hohenzollern  joined  these 
states  in  18^.  In  the  same  year  was  formed  the 
Middle  German  Union,  including  Saxony,  Han- 

over, Hesse,  Brunswick,  Nassau,  Oldenburg, 
Bremen,  Frankfort-on-the-Main,  etc.,  and  in 
1834  another  union  (Steuerverein)  between 
Hanover,  Brunswick,  Schaumburg-Lippe,  and 
which  was  joined  by  Oldenburg  in  1836.  But 
these  hostile  unions  were  not  sufficiently  ex- 

tensive to  have  any  great  vitality,  and  they  were 
gradually  distintcgrated  by  tne  desertion  of 
their  individual  members  to  ioin  the  Prussian 
union.  Electoral  Hesse  joined  in  1831 ;  Bavaria, 
Wiirttemberg,  Saxony,  and  other  states  in  1833; 
Hessc-Homburg,  Baden,  and  Nassau  in  1835; 
Frankfort  in  1836;  Luxemburg  in  1842;  Han- 

over, Oldenburg,  etc.,  in  1851.  During  the 
treaty  period  of  1854-65  nearly  all  Germany, 
with  the  exception  of  Austria,  the  two  Meck- 
lenburgs  and  the  Hansetowns,  was  included  in 
the  union.  A  difference  of  views  between  the 
various  parties  to  the  union  began  at  this  time 

to  develop,  which  caused  much  tedious  nego- 
tiation. In  general  the  north  of  Germany  was 

in  favor  of  imposing  import  duties  on  foreign 
trade  for  purposes  of  revenue  only,  while  me 
south  favored  protective  duties.  As  each  mem- 

ber of  the  Zollverein  had  an  equal  voice  in  the 
direction  of  a  common  policy  it  was  impossible 
to  adjust  these  differences  so  as  to  satisfy  the 
more  powerful  states,  particularly  Prussia.  Aus- 

tria also  wished  eitner  to  be  included  in  the 
union  or  to  break  it  up.  Matters  continued 
substantially  in  the  same  state  after  the  re- 

newal of  the  treaty  from  1  Jan.  1866  to  31  Dec 
1867;  but  the  war  of  1866  put  an  end  to  this 
agreement  and  new  arrangements  were  entered 
into  according  to  the  political  combinations 
then  formed,  Prussia  obtaining  a  preponder- 

ating influence  in  the  union  of  1867,  which  in- 
cluded the  North  German  Bund,  Bavaria,  Wtir- 

temberg,  Baden,  Hesse  (south  of  the  Main) 
and  Luxemburg.  It  was  directed  by  a  Zoll- 
bundesrath  and  a  ZoU  Parliament.  The  total 
number  of  TOtes  in  the  ZoUbundesrath  was  58, 
of  which  Prussia  dad  17.  This  arrangement, 
formed  for  12  years,  was  also  brotu;ht  to  an 
end  prematurely  by  the  formation  oi  the  Ger- 

man Empire,  ay  article  33  of  the  constitution 
of  the  empire  the  territory  included  in  the  Zoll- 

verein is  to  coincide  with  the  territories  of  the 
empire,  with  a  few  exceptions  noticed  below. 
The  powers  of  the  ZoUbundesrath  and  Zoll 
Parliament  are  transferred  to  the  legislative 
bodies  of  the  empire,  and  the  affairs  of  the  cen- 

tral bureau  of  the  Zollverein  are  transferred  to 
committees  formed  by  the  Federal  Gouncii  of 
the  empire.  The  territories  of  the  free  ports 
of  Hamburg  and  Bremen  were  for  some  time 
excluded  from  the  Zollverein  and  some  com- 

munes of  the  grand  duchy  of  Baden  and  a  fnig- 
ment  of  Hamourg  were  still  excliided  from  it; 
while  Luxemburg  and  the  Austrian  commune 
of  Jungholz  were  included  in  it  up  to  the  fall 
of  &ie  empire  in  November  1918.  Consult  Ash- 

ley, W.  L.,  ̂ Modern  Tariff  History:  Germany, 
United  States,  France>  (2d  ed.,  London  1910) ; 
*  Cambridge  Modem  IJistory^  (Vols.  X,  Al, 
New  York  1909)  ;  Dittmar,  <Der  deutsche  Zoll- 

verein' (Leipzig  1867)  ;  Worms,  ̂ L'Allemagne 
6conomique  au  histoire  du  Zollverein  allemand' (Paris  1874).    See  Germany;  War,  European. 

ZOLNAY,  George  Julian,  American  sculp- 
tor :  b.  Pecs,  Hungry,  4  July  1863.  Although 

educated  for  the  diplomatic  service,  he  eventu- 
ally entered  the  Royal  Art  Academy  of  Bu- 

charest and  later  the  Imperial  Academy  of  Fine 
Arts  of  Vienna,  g^duating  with  highest  honors 
from  both  institutions.  In  1894,  after  his  work 
at  the  Columbian  Exposition  of  Ghicago,  he 
settled  in  New  York  City  where  he  won  national 
reputation  through  his  Tympanum  and  Poe  bust 
for  the  University  of  Virginia:  the  Winnie 
Davis  Memorial  (Richmond,  Va.)  ;  decorative 
figures  for  the  Nashville  Centennial ;  the  monu- 

ments to  General  Bartow  and  McLaws  (Savan- 
nah, Ga.)  ;  the  Soldier  Monument  for  Owens- 

boro,  Ky.;  the  Duncan  Jacob  Memorial  for 
Louisville,  Ky.,  and  a  large  number  of  portrait 
busts. 

In  1903  he  was  appointed  director  of  the 

sculpture  exhibit  at  the  World's  Fair  in  Saint Louis  and  professor  of  sculpture  and  perspective 
at  Washingfton  University.  He  resifjcncd  in  1909 
to  become  director  of  the  new  University  Gty 
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Art  Academy.  There  he  produced  the  heroic 
size  granite  group  for  the  United  States  Custom 
House  in  San  Francisco;  the  Sam  Davis  and 
Soldier  Monument  for  Nashville,  Tenn. ;  the 
Hayes  Memorial  for  Richmond,  Va. ;  two  colos- 

sal lions  for  University  City ;  the  Laclede  Monu- 
ment for  Saint  Louis;  portrait  busts  of  Em- 
peror Francis  Joseph,  Victor  Hugo.  Gen.  Stone- 

wall Jackson,  Major  Rollins,  Clara  Hoffman, 
Walter  Sheldon  and  others.  In  1913  he  trans- 

ferred his  studio  to  Washington,  D.  C,  where 
he  has  since  produced  the  Saint  Louis  Confed* 
erate  Monument;  the  great  Industrial  Monu- 

ment for  New  Bedford,  Mass.;  a  large  educa- 
tional frieze  for  the  National  Capitol's  new 

high  school ;  the  Hoxic  Memorial  for  Arling- 
ton cemetery;  a  number  of  portrait  busts,  and 

the  Dr.  Still  Monument  for  Kirksville,  Mo.  He 

was  president  of  the  Saint  Louis  Artist's  Guild, 
Vice-president  Society  of  Washington  Artists, 
Union  Internationale  des  Arts  et  Sciences  of 
Paris.  He  has  won  four  bronze,  one  silver  and 
three  gold  medals  and  was  decorated  by  the  king 
of  Rumania  with  the  Order  Pour  le  Merit  of 
the  first  class. 

ZOMBOR,  zom'bcr,  or  SOMBOR,  Hun- 
gary, a  town  of  the  comitat  of  Bacs-Bodrog,  on 

the  Baczer  or  Franzens  Canal,  which  unites  the 
Theiss  with  the  Danube,  65  miles  southwest  of 
Szegedin.  It  has  two  Greek  churches,  a  mag- 

nificent town-house,  and  a  public  library,  and 
carries  on  manufactures  of  silk.  There  is  a 
large  trade  in  cattle  and  corn.    Pop.  30,552. 

ZONA  LIBRE,  so  na  le'bra,  formerly  the designation  of  a  strip  of  country  extending 
along  the  whole  northern  frontier  of  Mexico,  20 
kilometres  wide,  where  imported  goods  were 
admitted  at  10  per  cent  of  the  ordinary  duties 
for  use  within  the  zone.  This  zone  was  first 
established  on  the  frontier  of  the  state  of  Ta- 
maulipas  alone,  in  1858,  and  was  not  extended 
across  the  whole  frontier  until  1885.  At  one 
time  after  the  Civil  War.  the  United  States 
authorities  claimed  that  the  privileges  permittted 
within  the  zone  encouraged  smuggling;  the 
Mexican  government  claimed  that  the  condi- 

tions of  retail  trade  made  the  zone  a  necessity; 
opposition  to  the  zone,  however,  continued 
nniong  competing  manufacturers  in  the  interior 
of  Mexico  and  the  zone  privileges  were  at 
length  eliminated. 

ZONARAS,  Joannes,  Byzantine  historian 
of  the  first  half  of  the  12th  century  a.d.  He 
filled  some  distinguished  oftices  about  the  impe- 

rial court,  but  gave  himself  up  to  a  religious 
life  as  a  monk  of  Saint  Basil,  employing  his 
leisure  hours  in  the  compilation  of  a  *  History 
of  the  \Vorld  from  the  Karliest  Periods  to  the 
Year  1118.*  In  this  wcrk  (of  which  an  edition 
appeared  at  Paris  in  K)86)  he  follows  princi- 

pally the  narrative  of  Dio  Ca«isius.  of  whose 
first  20  books  nothing  is  extant  save  Zonaras* 
abstract ;  bnt  as  he  approaches  his  own  times 
he  becomes  more  entitled  to  attention,  as  his 
mistakes  arise  evidently  more  from  ignorance 
than  desi»:n.  There  is  also  extant  a  commen- 
tar>-  on  the  ap<iNti>lic  canons  by  him.  There  is 
an  edition  of  the  'History*  by  Pinder  (1841-44), 
with  a  third  \i»hime  by  Huttner-Wolisi  (1897). 

His  ̂ Chronicon'  w;i'«  edited  by  I">indorf  (Leip- 
zig    1868-75).      Consnlt     Krumbachcr,     Karl, 

^Geschichte  der  byzantinischen  Litteraturc'  (24 
ed.,  Munich  1897). 

ZONE,  the  term  applied  to  any  portion  of 

the  earth's  surface  bounded  by  two  parallel!  of 
latitude,  but  more  particularly  aM>lied  to  five 
such  zones,  the  position  of  which  is  marked  by 
natural  boundaries.  These  five  zones  are  called 
the  torrid,  northern  and  southern  temperate, 
and  northern  and  southern  frigid  zones.  The 

torrid  zone  extends  23^*  north  and  south  of 
the  equator;  and  twice  a  year  the  sun  shines 
vertically  on  its  inhabitants.  This  zone  is 
bounded,  on  both  sides  of  the  equator,  by  the 
two  tropics ;  that  is,  the  circles  in  which  the  sun 
reaches  its  greatest  distance  from  the  equator. 
As  the  rays  of  the  stm  here  arc  nearly  vertical 
a  perpetual  summer  reigns,  and  day  and  night 

under  the  equator  are  always  equal;  and  e\'en 
at  the  tropics  the  difference  is  scarcely  an  hour. 

Owing  to  the  nature  and  situation,  howe\-er,  oi 
the  countries  in  this  zone  the  heat  is  not  every- 

where the  same.  The  warmest  portions  are 
the  sandy  deserts  of  Africa;  in  the  regions 
nearer  the  equator  where  vegetation  prevails 
the  heat  is  less  excessive;  in  the  islands  of  the 
South  Seas  a  milder  climate  prevails,  and  the 
highest  mountains  of  Peru  and  equatorial  Af- 

rica are  covered  with  perpetual  snow.  The 
two  temperate  zones  extend  from  the  tropics  to 
the  polar  circles.  They  contain  the  most  popu- 

lous countries,  and  the  climate  is  various.  As 
the  distance  from  Uie  tropics  increases  the  bca: 
under  similar  conditions  diminishes^  the  differ- 

ence of  the  seasons  becomes  greater,  the  6xyi 
and  nights  become  more  unequal  until  we  ar- 

rive at  a  point  where  once  a  year  the  sun  does 
not  appear  above  the  honzon  during  the 
24  hours,  and  once  a  year  does  not  set  Cor 
the  same  time.  The  arcles  passing  throndi 
these  points,  parallel  to  the  equator  and  ne 
tropics,  form  the  limits  of  the  temperate  zoncSi 
and  arc  called  the  arctic  and  antarctic  cirdes. 
The  distance  from  the  tropics  to  the  polar  cir- 

cles, or  the  breadth  of  the  temperate  aoae^ 
lioth  in  the  northern  and  southern  hemispheres^ 

is  43^.  All  t>eyond  the  polar  circles  to  the  poks 
is  called  the  frigid  zones.  The  distance  traa 

the  polar  circles  to  the  poles  is  23^*.  The characteristic  of  the  frigid  zones  is,  that  day 
and  night  are  more  and  more  unequal  &i 
nearer  you  approach  the  poles,  and  for  dai^ 
weeks  and  even  months  the  sun  is  either  ooo- 

stantly 'above  or  constantly  below  the  horizoa. 
At  the  poles  the  year  consists  of  one  day  ■■' 
one  night  each  six  months  long. 

ZONE    OP    PLOWAGB.      See    Rocs- 
flow  age. 

ZONE    OP    PRACTURS.      See    Rocs- 
n/)WAr.E. 
ZOOGEOGRAPHY,  the  science  of  _ 

ping  out  the  surface  of  the  earth  with  reference 
to  its  faume;  the  study  of  the  distribntioa  of 
animal  life.  It  has  always  been  obvious  to  trar- 
elers,  and  even  the  most  superficial  students  of 

nature,  that  the  variotis  regions  of  tfie  ctfth'i 
surface  were  characterized,^  among  othor  dife- 
ences,  by  local  peculiarities  in  animals  aad 
plants.  It  is  a  commonplace  of  knowlcdfr  ihit 
the  animal  life  of  the  tropics  is  «fifferent  fraa 
that  of  the  arctic  regions;  that  the  hirds  aad 
mammals  and  small  creatures  of  Africa  Affv 
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almost  altogether  from  those  of  South  Amer- 
ica or  Australia.  Closer  examination  shows 

that  such  differences  exist  in  a  greater  or  less 
degree  between  lesser  regions,  as  the  east  and 

west  sides  of  a  continent',  groups  of  islands 
separated  by  a  sea-space,  and  so  forth.  On  the 
other  hand,  there  may  be  found  striking  re- 

semblances in  the  faunae  of  certain  separate 
regions,  or  a  sameness  over  an  extensive  area, 
as  Europe  and  Asia. 

The  importance  and  significance  of  these 
facts  impressed  themselves  upon  scientific  men 
only  within  recent  times.  As  long  as  it  was 
held  that  each  species  must  have  been  created, 
as  a  general  rule  within  the  geographical  area 
which  it  now  occupies,  the  most  curious  facts 
of  distribution  could  be  regarded  only  with 
"sterile  wonder.^^  But  when  the  idea  came  to 
be  entertained  that  allied  species  have  had  a 
common  origin,  it  was  obviously  implied  that 
they  or  their  ancestors  must  have  had  a  com- 

mon birthplace,  and  consequently,  when  we 
find  members  of  a  group  severed  from  their 
nearest  kindred,  we  feel  bound  to  inquire  how 
this  came  about.  Thus,  we  have  to  explain 
how  the  tapirs  are  confined  to  the  Malayan 
region  and  South  America;  the  camels  to  the 
deserts  of  Asia  and  the  Andes;  marsupials  to 
the  Australian  region  and  America;  how  the 
l3irds,  mammals  and  reptiles  of  North  America 
resemble  those  of  Europe  more  than  those  of 
South  America  and  so  on. 

Means  of  Dispersal. — Accepting  as  a  start- 
ing point  the  proposition  that  the  various  forms 

of  life  originated  in  some  parent-stock  or 
stocks  at  a  particular  place  or  places,  the  pres- 

ent distribution  of  their  descendants  as  we 
know  them,  must  depend  mainly  upon  the  pow- 

ers of  dispersion  which  each  possessed,  and  the 
character  of  the  physical  influences  and  ob- 

structions which  acted  as  controlling  factors 
or  barriers  in  guiding  their  dispersal  along  cer- 

tain lines  and  altogether  prevented  it  elsewhere. 
Theoretically  a  new  stock  would  spread  equally 
in  all  directions  from  its  point  of  origin;  actu- 

ally a  very  irregular  and  complicated  kind  of 
distribution  has  ensued  in  most  or  all  cases. 

Hence  an  inquiry  as  to  the  means  and  limita- 
tions of  dispersion  possessed  by  animals  and 

plants  is  of  first  importance. 
It  is  scarcely  necessary  to  draw  attention  to 

the  facilities  for  diffusion  possessed  -by  ani- 
mals endowed  with  great  locomotive  powers, 

and  especially  among  land  animals,  by  those 
having  the  power  of  flight  (q.v.) ;  but  it  is  im- 

portant to  note  that  some  animals,  which  in  the 
adult  state  have  only  feeble  powers  of  locomo- 

tion, are  better  endowed  in  this  respect  when 
young.  Such,  for  example,  is  the  case  with 
echinoderms,  marine  mollusks  and  similar  lowly 
aquatic  forms,  all  of  which  develop  from  free- 
swimming  and  often  far-drifting  larvae.  (See 
Deep-Sea  Life).  But  accidental  modes  of  dis- 

persal must  also  be  taken  into  account.  The 
rarr>'ing  power  of  winds  is  known  to  be  suffi- 

cient to  bear  along  in  the  air  fine  dust  across 
seas  many  hundreds  of  miles  in  width,  and  we 
have  in  that  agency  alone  an  adequate  means 
of  accounting  for  the  dispersion  of  all  plants 
propagated  by  minute  spores.  For  that  reason 
the  distribution  of  most  cryptogamic  plants 
hardly  enters  into  the  problem,  since  these 
mosses,  fungi,  seaweeds  and  the  like  are  almost 

universal.  WhatT  part  winds  may  have  played 
in  carr3ring  the  seeds  of  flowering  plants  is 
more  doubtful;  hut  observations  show  that 
even  for  such  seeds,  especially  when  provided 
with  some  kind  of  feathery  appendage,  winds 
may  occasionally  serve  as  a  means  of  transport 
for  very  long  distances.  See  Plant  Geog- 

raphy; Plants,  Migration  of. 
But  in  the  case  of  animals  also,  winds  are 

a  more  important  means  of  transport  than  one 
might  at  first  suppose.  Birds  and  insects  are 
often  blown  immense  distances  out  of  their 
course ;  and  to  this  cause,  for  instance,  is  due 
the  arrival  every  year  of  American  birds  on 
the  coasts  of  Great  Britain  and  France,  while 
European  birds  almost  never  reach  America  — 
a  fact  plainly  due  to  the  -prevalent  easterly 
direction  of  the  winds,  and  especially  the  gales 
in  spring  and  autumn,  when  birds  are  migrat- 

ing. Insects  have  been  caught  on  ships  more 
than  300  miles  from  land.  Further,  there  are 
well-authenticated  cases  of  even  crabs,  frogs 
and  fishes  being  carried  long  distances  by 

storms,  and  dn  this  way  it  is  possible  to  ac- 
count for  the  transference  of  nsh,  etc.,  from 

one  river  system  to  another.  Still  more  fre- 
quently, in  all  probability,  are  the  eggs  of 

such  creatures  transported  by  this  means. 
Next,  marine  currents  also  form,  beyond 

doubt,  a  highly  important  means  of  dispersal 
both  for  plants  and  animals,  and  that  in  vari- 

ous ways.  First,  seeds  may  float  on  the  sur- 
face of  the  ocean,  and  be  carried  by  currents 

hundreds  of  miles,  and  become  stranded  on 
a  distant  shore  still  in  a  condition  fit  for 
germination.  The  experiments  of  Darwin  to 
determine  the  vitality  of  seeds  in  sea-water 
first  enabled  us  to  appreciate  the  importance 
of  this  factor.  Further,  marine  currents  often 
carry  on  their  surface  various  kinds  of  natural 
rafts,  which  may  transport  both  plants  and 
animals.  In  the  Ipolar  regions  icebergs  and 
icefloes  may  serve  this  purpose;  and  elsewhere 
trunks  of  trees,  and  even  fragments  torn  from 
the  land.  Such  fragments,  forming  smaH 
islands  with  erect  trees  upon  them,  !iave  been 
seen  at  a  dastance  of  100  miles  from  the 

mouth  of  the  Ganges  and  other  rivers.  Wal- 
lace points  out  that  ocean  waifs  of  one  kind  or 

another  are  almost  the  only  means  we  can 
imagine  by  which  land-shells  can  have  ac- 

quired the  wide  distribution  for  which  they 
are  remarkable.  Again,  locomotive  animals  are 
very  frequently  the  means  of  dispersing  both 
plants  and  otner  animals.  Seeds  may  be  at- 

tached to  the  fleece  or  fur  of  mammals  or  the 
plumage  of  birds,  or  may  be  enclosed  in 
clumps  of  earth  clingling  to  the  feet  or  some 
other  part  of  <bird  or  *beast,  even  of  insects. 
It.  seems  protNable  that  aquatic  birds  and  waters 
beetles  have  'been  the  means  of  distributing 
aquatic  plants  and  freshwater  mollusks,  which 
aj-e  remarkable  for  their  wide  diffusion;  and 
me  spawn  of  amphibians  and  fresh-water 
fishes  may  he  conveyed  from  one  body  of 
fresh  water  to  another  by  the  same  means. 

Lastly,  man  is  often  unintentionally  the 
means  of  conveying  both  plants  and  animals 
from  one  region  to  another.  The  foreign- 
plants  found  growing  on  ballast  heaps  near 
every  civilized  port  are  instances  of  this,  and 
so,  also,  are  the  plants  which  have  sprung  from 
seeds    introduced    with    imported    grain    an4 
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merchandise.  The  whole  costal  regfion  of  North 
America  is  overrun  with  European  weeds. 
Whereever  European  ships  have  gone  the  rats 
and  other  vermin  of  the  Old  World  have  ac- 

companied them,  and  hundreds  of  species  of  ex- 
otic iniurious  insects  are  known  in  all  agricul- 

tural districts. 
Obstacles  to  Diffosion  of  Animals.— For 

all  land  plants  and  land  animals  the  niost  ob- 
vious and  effective  barrier  is  a  wide  ex- 

panse of  ocean;  and  where  the  expanse  is  very 
wide  it  is  seldom  passable  except  with  the  aid 
of  man.  For  land  mammals  the  ocean  is  an 
absolutely  impassable  barrier,  and  hence  native 
mammals  are  always  absent  from  oceanic  is- 

lands (that  is,  islands  that  have  never  been 
connected  with  the  mainland):  and  this  bar- 

rier is  almost  equally  effective  for  serpents  and 
amphibians,  which  also  are  nearly  always  want- 

ing where  there  are  no  native  mammals.  Liz- 
ards are  more  frequently  found  indigenous  on 

oceanic  islands,  though  their  means  of  transit 
from  the  mainland  is  unknown.  Arms  of  the 
sea  and  broad  rivers  are  likewise  generally  im- 
passal)Ie  for  the  creatures  mentioned,  though 
some  of  them  have  greater  powers  of  swim- 

ming than  is  generallv  supposed.  The  tiger, 
the  jaguar,  the  bear  and  the  bison  are  capable  of 
swimming  the  widest  rivers;  pigs  have  been 
known  to  swim  ashore  when  carried  out  to  sea 
to  a  distance  of  several  miles;  and  even  a  boa 
constrictor,  it  is  said,  has  swum  to  the  island 
of  Saint  Vincent  from  the  South  American 
coast  —  a  distance  of  200  miles. 

Mountains,  and  especially  high  mountains, 
are  also  frequently  effective  barriers  to  the 
migration  of  land  plants  and  animals;  but  in 
some  cases  they  enable  plants  and  animals  of  a 
cold  climate  -to  spread  along  their  ̂ summits  into 
latitudes  where,  in  the  plains,  the  climate  is  too 
hot  for  them.  Again,  deserts  act  as  a  barrier 
to  the  majority  of  plants  and  animals;  forests 
are  a  barrier  to  the  camel,  hare,  zebra,  giraffe, 
etc.;  treeless  regions  to  apes,  lemurs  and  many 
monke>'s;  plains  to  wild  goats  and  sheep. 
Broad  rivers  also  act  occasionally  as  barriers 
to  distribution,  and  that,  strange  to  sa>',  even 
in  the  case  of  some  species  of  birdb. 

Another  important  lorrier  is  that  of  climate; 
but  climate  merely  limits  the  range  of  a  species 
or  fZTOup  withiiv  a  continuous  area,  for  exam- 

ple, through  limiting  the  food  supply  by  re- 
stricting vegeution.  The  range  of  insects  is 

peculiarly  liable  to  be  limited  in  this  way.  cer- 
tain insects  being  attached-  to  particular  species 

of  plants,  or  at  least  to  genera  or  families;  and 
for  tihis  reason  insects,  in  sjMte  of  the  excep- 

tional facilities  for  dispersal  which  many  of 
them  enjoy,  are  remarkable,  as  a  rule,  rather 
for  the  restriction  of  their  areas  of  distribution 
than  for  their  wide  diffusion.  Various  other 
minor  factors  might  be  mentioned. 

But  a  more  generally  operative  organic  bar- 
rier consists  in  the  fact  of  a  rejfion  (being  al- 

ready fully  occupied  by  a  native  flora  and 
fauna,  so  that  there  is  no  room  for  new- 

comers. Hence  it  happens  that  seeds  may  be 
wafted  in  plenty  from  one  country  to  another 
without  a  single  plant  growing  from  these  seeds 
being  able  to  establish  itself;  and  there  may 
even  he,  as  in  South  America,  a  free  com- 

munication with  another  region  while  the  fauna 
remains  strikingly  distinct,  simply  because  that 

portion  of  the  American  continent  is  already 
completely  stocked  with  a  fauna  perfectly 
adapted  to  the  physical  conditions  there  pr^ vailing. 

The  barriers  to  the  spread  of  marine  crea- 
tures are  not  so  numerous  as  in  the  case  ox 

terrestrial  forms.  The  freedom  of  communi- 
cation between  one  part  of  the  ocean  and  an- 
other makes  it  impossible  to  mark  out  anr 

marine  zoogeographical  re^ons,  though  man} 
seas  and  coasts  are  distinguished  by  char- 

acteristic fishes  and  other  marine  creatures. 
There  is  also  in  the  ocean  a  vertical  distribu- 

tion, the  limits  of  which  are  determined  by 
depth  and  its  condhions.  The  principal  lar- 
riers  for  fish  are  temperature  and  the  inter- 

vention of  land.  Thus,  the  Isthmus  of  Pananu 
is  at  present  a  complete  barrier  for  fishes  re- 

quiring warm  seas. 
Geoloji^icml  Evidence.'If  all  the  harrien 

to  migration  had  existed  in  all  past  time  as  they 
are  now,  it  would  be  quite  impossible  to  ex- 

plain the  present  distribution  of  plants  and  ani- 
mals on  the  supposition  that  landred  groups 

have  had  a  common  birthplace.  But  the  sob- 
tion  of  the  problems  of  distribution  is  to  be 
found  in  the  fact  that  all  the  -barriers  are  liable 
to  change.  Of  changes  of  sea  and  land  geology 
supplies  us  with  abundant  evidence.  Poitioos 
of  the  mainland  now  continuoiu  were  at  one 
time  severed  by  arms  of  the  sea;  and  islands 
have  been  formed  iby  the  severance  of  portioas 
of  land  that  once  belonged  to  the  mainbnd 
Such  islands  are  known  as  continental  islands, 
and  the  studjr  of  their  fauns  and  floras  is  one 
of  peculiar  interest  in  connection  with  geo- 

graphical distribution.  These  fauiue  and  floral 
show,  as  might  be  expected,  a  greater  or  less 
degree  of  correspondence  with  those  of  the 
mainland  from  which  the  islands  ha\*e  been 
cut  off;  and  the  resemblance  is  the  closer  the 
more  recently  the  land  connection  has  been 
destroyed.  Tlie  relative  date  of  the  disunion  is 
usually  approximately  indicated  by  the  depdi 
of  the  sea  which  now  separates  island  and 
mainland,  shallow  seas  dividing  portions  of 
land  that  have  only  recently  been  disconnected. 
and  deeper  seas  separating  those  whkh  have 
been  longer  apart. 

The  most  remarkable  case  of  isolatioo  is 

presented  by  the  'Australian  region,  the  fauna 
and  flora  of  which  are  the  most  peculiar  in  the 
wo  rid.  In  the  widest  sense,  this  region  in- 

cludes not  only  the  vast  island  of  AnstraKi 
itself,  but  also  New  Guinea  and  all  the  Mala- 

yan and  Pacific  islands  to  the  east  of  a  deep 
channel  between  the  islands  of  Bali  and  Lam- 
bok  —  a  channel  the  significance  of  which,  as 
a  lioundary  line  for  plants  and  animals,  was 
first  pointed  out  by  A.  R.  Wallace,  the  great 
authority  on  animal  distribution,  and  hence 

known  as  Wallace's  Line.  The  peat  featnre of  this  region  (so  far  as  animal  mstribntion  is 
concerned)  is  Hhe  almost  total  af>sciice  of  all 
the  forms  of  mammalia  which  ahoond  in  the 
rest  of  the  world,  their  place  being  taken  by  a 
great  variety  of  marsupials.*  This  presents 
one  of  the  best  examples  of  what  are  known 
as  discontinuous  areas  of  distribntioii,  and 
offers  an  illustration  of  the  mode  in  which 
such  di*:continuity  is  usually  broii|sht  aboat 
The  early  severance  of  the  Australian  rcgioa 
from   the  Asiatic  continent    (in  the  Mi 
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Ace)  saved  the  Atrsiralian  marsupials  from  the 
com  petition  which  almost  extinguished  liie 

group  elsewhere. 
Cnanges  in  [he  cHmatic  barrier  have  also  had 

an  important  inilucnce  on  geographical  distri- 
liulion;  and  it  is  by  such  changes,  combined 
with  changes  in  the  continuity  of  Und  in  the 
north  polar  regions,  that  the  atTinilies  between 
the  floras  of  Japan  and  eastern  North  Amer 
ica  must  be  explained.  (See  Land-Bridges) 
When  these  affinities  were  first  pomled  out  by 
Asa  Gray,  that  distinguished  botanist  divined 
the  true  explanation  —  namely  that  in  for 
mcr  geological  epochs,  a  genial  chmate  must 

various  barriers  to  migration,  and  of  the  changes 

in  these  barriers,  we  nave  tne  present  diBtribu- 
tion  of  plants  and  animals,  which  is  such  as  to 
enable  us  to  divide  the  terrestrial  surface  of 

ihc  globe  into  more  or  less  well-marked  regions. 
For  mammals,  the  regions  adopted  by  Wallace 
are  nearly  the  same  as  those  first  suggested  by 
Sd alter  as  applicable  to  die  distribution  of 
birds  for  in  spite  of  the  exceptional  facility 
which  birds  have  for  crossing  barriers  im- 

passable by  mamnials,  Wallace  finds  that  the 
distribution  of  mammals  (which  afford  the  best 
means  of  marking  off  zoogeographical  regions) 
corresponds  with  that  of  birds  to  an  extent  that 

1.  Malaeas! 

4.  lado-MaUyui. 
Sut^rceiDiu  of  AutlralUa  Regiou  — 

1.  AustiD-MaUyu. 

3.  Polynoiui. 
4.  NcwZcatauL 

I.  AUeshuiLan. 

have  prevailed  even  within  the  polar  circle,  so 
as  to  allow  of  the  existence  of  a  remarkably 
uniform  flora,  suitable  to  such  a  climate,  al! 
round  the  pole  in  very  high  latitudes;  and  that 
.11  the  climate  became  colder  in  the  North  this 

flora  was  driven  southward,  and  became  dif- 
ferentiated according  to  the  differences  of  cli- 

m.ilc  in  the  more  southerly  latitudes  to  which 
it  advanced.  Hence  tlie  eastern  parts  of 
America  and  Asia,  as  they  correspond  pretty 
much  in  climate,  came  to  correspond  also  more 
closely  than  other  tracts  in  the  same  latitude  in 
the  character  of  their  floras.  The  soundness  of 
this  surmise  was  afterward  confirmed  by  the 
discovery  of  abundant  plant  remains  of  the 
Miocene  Arc.  indicating  a  warm  climate  in 
Greenland,  Spitsbergen,  and  elsewhere.  The 

effects  on  distrrbution  of  the  chanf^s  of  cli- 
mate tielouEinK  to  the  Glacial  Period  or  Ice 

A(;c  m;iy   only  be  alhided   to  here. 
Zoogeographical   Regions.— As  the  result 

of   all    the   processes   of   dispersal .  acto$s  the 

one  would  not  perhaps  have  previously  antic- 
ipated. But  with  regard  to  these  regions  it 

must  be  remembered  (1)  that  it  is  impossible 
in  most  cases  to  draw  any  very  clearly  marked 
boundary  line  between  one  region  and  another; 
(2)  that  the  degree  of  divergence  between  dif- 

ferent regions  is  different  in  different  cases; 
and  (3)  that,  when  any  two  regions  are  com- 

pared, we  have  not  the  same  degree  of  diverg- 
ence between  different  groups  of  the  animal 

kingdom,  or  between  animals  and  plants  be- 
longing to  the  two  regions.  Obviously,  the 

degree  of  correspondence  depends  largely  on 
the  facilities  for  di^wrsal,  and  largely  also  on 
the  geological  age  of  different  groups;  and 
both  of  these  are  varying  factors.  These  con- 

siderations being  premised,  we  may  now  state 
briefly  the  limits  of  the  six  zoological  regions 
adopted  by  Wallace,  as  given  in  his  'Island 
Life,'  In  the  space  to  wluch  the  present  arti- 

cle is  necessarily  restricted  it  is  impossible  to 
give  even,  the  mOil  fragmentary  sketch  of  the 
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characteristic  life  of  the  different  ref?ions,  for 
which  the  reader  must  l)C  referred  to  the  works 
cited  at  the  end  of  the  article. 

(1)  Palxarctic  Region,  includinf?  Europe 
and  north  temperate  Asia  and  Africa  to  the 
northern  "borders  of  the  Sahara. 

(2)  Ethiopian  or  Pala!Otropical  Region,  con- 
sisting of  all  tropical  and  South  Africa,  to- 

getlier  with  Madagascar  and  the  Mascarenc 
Islands. 

(3)  Oriental  Region,  comprising  all  Asia 
south  of  the  Palacarctic  limits,  and  the  Malay 
Islands  as  far  as  the  Philippines,  Borneo  and 
Java. 

(4)  Australian  Region,  the  Papuan  Islands, 
Australia,  New  Zealand,  and  the  islands  of 
Oceanica.  Celebes  might  be  referred  almost 
with  equal  right  to  this  or  the  previous  region. 
New  Zealand  is  treated  by  Wallace  as  a  highly 
peculiar  sub-region  of  this  great  region. 

(5)  Nearctic  Region,  comprising  all  tem- 
perate and  arctic  North  America,  including 

Greenland,  and  extending  on  the  south  to  an 
irregular  line  running  from  the  Rio  Grande  del 
Norte  on  the  east  to  a  point  nearly  opposite 
Cape  Saint  Lucas  on  the  west. 

(6)  Neotropical  Region,  the  American  con- 
tinent south  of  this  line,  together  with  the 

West  Indian  Islands,  sometimes  callled  Neogsca. 
Heilprin  and  others  advocate  the  union  of 

the  Nearctic  and  Palamrtic  regions  under  the 
name  of  Holarctic,  and  introduce  three  transi- 

tional tracts  (the  Mediterranean,  embracing 
southern  Europe,  northern  Africa  and  western 
Asia,  south  of  the  Caspian  and  west  of  India, 
1  ut  exclusive  of  the  southern  half  of  Arabia; 
the  Sonoran  tract,  embracing  the  northwest  of 
Mexico;  and  the  Austro-Malaysian  tract,  em- 

bracing Celebes  and  the  smaller  islands  lying 
between  it  and  New  Guinea  and  Australia). 
Otherwise  his  major  faunal  divisions  of  the 
globe  are  similar  to  those  of  Wallace. 

On  plant  distribution  the  most  important 
recent  works  are  those  of  Kngler  and  Drudc. 
Enj^Icr  attempts  to  trace  the  history  of  the 
veirctable  kingdom  since  the  Tertiary  period, 
and  come>  to  the  conclusion  that  already  in  the 
Ti-niary  piriod  four  ^floral  elements'* 
{ Florcuclivttcfitc)  could  be  distinguished, 
namely : 

( 1 )  The  Arcto-tcrtiary  element,  character- 
ized by  an  abundance  of  conifers  and  numer- 

ous genera  of  trees  and  shrubs  now  prevalent 
in  North  America,  or  in  extratropical  eastern 
Asia  and  in  Europe. 

(2)  The  Palax)tropical  element,  character- 
ized by  the  presence  of  the  families  and  sub- 

families dominant  in  the  tropics  of  the  Old 
World ;  and  still  more  by  the  absence  of  cer- 

tain families,  groups  and  genera  found  in  the 
territory  of   the  Arcto- tertiary  elitnent. 

(3)  The  Neotropical  or  South  American 
rlenu'iit.  which,  according  to  Kngler,  must  have 
had  in  Tertiary  times  much  the  same  ch;jracter 
as  that  now  pos'iessed  by  tropical  Brazil  and 
the   West    Indie-i. 

(4)  The  <»ld  Oceanic  element,  consisting  of 
forms  which  po^'icssed  the  power  of  traversing 
ronsidera!)lc  »;trotrbes  of  ocean  and  developing 
further  on  i««lanfN. 

Tbe  mt^dorn  TMO\inrr*  of  the  vegetable  king- 
dom are  Mibordinated  !)y  Engler  to  these  ̂ reat 

divisions.      Drude,    in    the    first    place,    distin- 

guishes the  oceanic  (marine)  flora ^fron  (be 
terrestrial  forms,  and  the  latter  he  divides  inio 
three  great  groups,  and  these  again  into  14 
tloral  domains.    See  Pi^kt  Gbogbaphy. 

Bibliography.— Sclater,  ̂ Gcogra^ical  Dis- 
tribution of  Birds, ^  in  Mourn.  Lmo.  Soc* 

(Zool),  Vol.  II  (1875);  Wallace,  «GcogniU- 
cal  Distribution  of  Animals'  (New  York  mt)\ 
Wallace,  <Island  Life>  (New  York  188S): 
Ileilprin,  < Geographical  and  Geological  I^ 
tribution  of  Anima]s>  (New  York  1887);  Bed- 
dard,  *  Text-book  of  ̂ oogcogra^y^  CLondon 
1S<)3);  Engler,  ̂ EntwicklungsgeschkJltc  dcr 
Pflan/enwelt>  (Leipzig  1879-S) ;  Drtufei  'Die 
Morcnreiche  dcr  Erdc'  in  ̂ Pctcnnaiui'a 
ungcn>   (1884). 

Ebnest  Ii 

ZOOLATRY,  the  worship  of  aninalL  TUs 
seems  to  have  passed  throu^  three  stana:  (1) 
The  animal  was  reverenceed  and  propttialei  H 
possessing  a  power  greater  than  that  of  bob. 
(2)  It  was  regarded  as  an  Incamatmi  of  MMK 
deity  or  spirit.  (3)  It  was  raised  to  the 
tion  of  a  tribal  ancestor.  Zoolatiy 
origin  in  the  belief  of  primitive  man  dot  iD 
nature  was  endowed  with  life  and  that 
beings  were  possessed  of  great  and 
powers.  Aninials  were  believed  to  be  _ 
endowed  with  such  powers.  They  were  abb 
thought  to  have  their  chiefs  and  trihal 
tions  just  as  man  had,  and  their  great 
who  were  powerful  enough  to  brinjf 
upon  their  enemies.  Hence  primitive 
tempted  to  conciliate  all  the  mysteriona  fwccs 
and  powers  of  nature,  among  them,  tlioie  of 
the  animal  kingdom.  Out  of  this,  throng  HC^ 
ccssive  stages,  grew  animal  worship^  wrih  dl 
its  attendant  ceremonies,  forms  and 
tions.  In  the  early  history  of  the 
zoolatry  of  some  kind  was  very 
Traces  of  it  appear  in  the  Bible,  as  in  the  stocy 
of  the  Golden  Calf  made  by  the  Israelites  (Ex. 
xxxii).  Zoolatrv  took  deep  root  in  the  le^ 
ligious  life  of  the  ancient  Egyptians*  and  aB 
three  forms  flourished  among  that  people. 
Juvenal  opens  his  15th  satire  with  a  "  irt^"ig 
invective  of  Eg>*ptian  zoolatry,  and  dctaiM  ac- 

counts of  it  occur  in  Herodotns^  PhittRk 
Strabo  and  Cicero.  In  the  present  (hj 
survives  chielly  in  India  and  among  the 
worshippers  of  the  west  coast  of  Aftia 
Nature  Worship. 

ZOOLOGICAL  GARDENS,  or  PASU 
places  for  the  keeping  and  attractive  diapfaQrof 

li\-ing  animals,  where  they  may  Uv^  as  far  as 
possible,  in  the  open  air  and  unoer  t— — * 
conditions;  a  zoological  garden  thos  dUfcfS 
from  a  menagerie,  as  that  term  is  now 
stood,  in  that  in  the  latter  the  animals  are 
fnied  in  narrow  prison-cages,  under  cover. 
are  usually  l)orne  from  place  to  place  to  he 
played  for  a  fee.  Collections  of  capCtvc 
mals  have  always  l>een  kept  Inr  rayal 
eminent  persons,  and  formed  a  hfge 
in  the  sights  and  amusements  of  the 
in  ancient  and  mediaeval  cities.  The  , 
conception  of  zoological  collectioQ.  aa  a 
where  animals  shall  be  maintained  m  dbe 
est  practicable  freedom  for  the  sake  of  c   
ing  their  traits  to  the  student^  and  shall  he  r^ 

garded  only  secondarily  as  objecU  of  cm'  *^ is    a    modem    idea,    and   one    that   has 
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>ped  to  its  highest  degree  in  the  United 
.  Many  large  cities  of  the  Old  World 
*zoos,'^  as  they  are  popularly  called,  not- 
London,  Dublin,  Berlin,  Paris,  Vienna, 
:rdam,  Rotterdam,  Antwerp,  Hamburg, 
hagen,  Hanover,  Cologne,  Bombay,  Cal- 
Tokio,  Melbourne  and  several  South 

can  cities,  especially  Rio  de  Janeiro  and 
>s  Aires.  All  of  these  are  the  property 
lociety  or  private  ownership  of  some  sort 
;  the  garden  in  Berlin,  and  that  attached 
Museum  of  Natural  History  at  the  Jardin 
antes,  in  Paris  and  that  in  Vienna.  They 
istained,  therefore,  partly  by  meml)ership 
iptions  and  partly  by  gate-receipts,  but 
DT  all  of  them  give  free  days.  The  sale 
mals  born  and  reared  within  their  prc- 
is  a  source  of  revenue  with  some,  as,  for 
ce,  the  Dublin  garden  which  has  supplied 
e  proportion  of  all  the  lions  now  held  in 
ity  by  circus  and  traveling  menageries. 
Berlin   *^zoo"   stands  third  in  the  number 
animals  and  general  excellence  of  ar- 

nents;  that  of  I.ondon,  founded  in  1828,  is 
I  only  to  the  New  York  Zoological  Park, 
le  splendid  series  of  volumes  constituting 
Proceedings*  and  ̂ Transactions^  of  the 
cical  Society  of  London  attest  the  ad- 
e  use  which  has  been  made  of  the  col- 
.   by  naturalists. 
)logical  gardens  have  long  existed  in  the 
I  States,  among  the  oldest  being  those  at 
nati  and  Philadelphia,  both  privately  sus- 
,  and  each  highly  crcditafble.  To  these 
idded  collections  of  living  animals  in  the 
of  varijous  cities,  maintained  by  municipal 
)riation.  among  which  those  in  Bronx 
New  York;  Highland  Park,  Pittsburgh; 
n  Park,  Chicago;  Belle  Isle,  Detroit,  and 
1  Gate  Park,  San  Francisco,  are  im- t. 

e  National  Zoological  Park  at  Washing- 
is  established  in  1889,  in  a  large  tract  of 
nd  forested  land  along  Rock  Creek  in  the 
:ts  of  Washington.  Its  prime  purpose 
D  gather  a  representative  collection  of 
can  animals  and  possibly  preserve  from 
lion  species  threatened  with  racial  de- 
on.  It  has  extensive  and  highly  pic- 
ue  grounds,  and  its  collection  of  animals 
MTiarkably  favorable  surroundings  and 
t    in    admirable   condition.     The   support 
free  park,  one-half  of  which  comes  from 

2ss  and  one-half  from  the  District  of 
bia,  has  not  been  sufficiently  liberal  to 
its   development  as   rapid  as  its   friends 

;  latest  and  foremost  American  zoolog- 
rk  is  that  in  the  northern  part  of  the  city 
w  York,  which  is  under  the  control  of 

.'w  York  Zo()lo.t,Mcal  Society,  to  which  the 
anted  2(y\  acres  of  land  in  Bronx  Park, 
protection  and  various  aids  and  immuni- 
It  is  largely  tinanccd  out  of  mimicipal 
and    is    free    to    the    public   five   days  a 
A  large  herd  of  American  bison  is  a 

?  feature  of  this  park.  This  is  the  largest 
3St  suita])le  space  devoted  to  the  care  and 
ion  of  animals  anywhere  in  the  world, 
ice  its  opening  in   1897  it  has  developed 

most    promincni    and    useful    position 
the    world's   'institutions   of    this   kind. 

)ciety  has  about  2,000  members,  and  is- 

sues a  series  of  important  periodical  publica- 
tions. This  park  has  been  developed  and  re- 

mains under  the  care  of  William  T.  Hornaday. 
Consult  *  Annual  Reports*  of  the  Smithsonian 
Institution  (Washington,  D.  C.) ;  ̂Bulletins  ol 
the  Zoological  Society  of  New  York*  (contain- 

ing many  photographs  and  plans  of  buildings 
and  enclosures)  ;  Flower,  S.  S.,  ̂ Notes  on 
Zoological  Collections  visited  in  Europe  in  1907* 
(Public  Works  Department,  Cairo,  Eg>'pt) ; 
^Reference  List  of  the  Zoological  Gardens  of 
the  World*  (1910)  ;  Loisel,  G..  < Rapport  sur 
line  mission  scientifique  dans  les  jardins  et 
etablissements  zoologiques  publics  et  priv^s  du 
Royaume-Uni,  de  la  Belgique  et  des  Pays-Bas, 
et  des  f:tats-lJnis  et  du  Canada,  et  conclusions 
generales*  (Paris  1908) ;  Peel.  C  V.  A.,  <The 
Zoological  Gardens  of  Europe*  (London  1903). 

ZOOLOGY,  that  branch  of  biology,  or 
the  science  of  living  things,  >vhich  treats  of 
animals.  The  scope  of  the  science  may  be 
gathered  from  the  following  enumeration  of 
its  main  branches:  (1)  Morphology,  which 
treats  of  the  outer  form  and  internal  structure 
of  animals,  their  anatomy,  histolog>',  physiology, 
etc. ;  (2)  Embryology,  or  ontogeny,  treating  of 
the  development  of  individual  animals  from 
their  earliest  discernible  stage;  (3)  Threm- 

matology, treating  of  <*brceding  or  propagrating 
animals  and  plants  under  domestication,  of  their 
congenital  variations  under  these  circumstances, 
and  of  the  perpetuation  of  such  variations**; 
(4)  Palctosoology,  or  animal  paleontology, 
treating  of  fossil  animals.  (5)  Fhylogeny, 
which  seeks  to  investigate  the  evolution  of  the 
various  groups  or  t>'pes  of  animals ;  (6)  Taxon- 

omy, or  Systefnatic  Zoology,  treating  of  the 
classification  of  animals, —  their  arrangement  in 
groups  determined  by  genetic  relationships;  (7) 
Bionomics,  or  Ecology,  which  investigates  the 
conditions  of  life  as  a  whole,  habits,  instincts, 
etc.;  (8)  Zoogeography,  dealing  with  the  dis- 

tribution oi  animals  on  the  surface  of  the  earth. 
So  comprehensive  a  view  of  zoology  is  a  mod- 

ern conception  and  has  resulted  from  the  con- 
viction of  the  unity  of  organic  nature  and  the 

kinship  of  descent  which  pervades  the  whole 
realm  of  beings,  past  and  present  In  the  ear- 

lier days  of  the  study  of  nature  each  group  of 
animals  was  considered  by  itself,  and  to  each 
such  study  was  naturally  given  a  name,  many 
of  which  survive  as  convenient  terms  in  de- 

scriptive zoology.  Such  are  Conchology,  the 
study  of  shells  (of  mollusks),  and  hence  the 
study  of  the  Mollusca;  EiUomology,  the  study 
of  insects;  Herpetology,  the  study  of  reptiles 
(popularly  including  amphibians)  ;  Ornithology, 
the  study  of  birds,  and  so  on.  For  detailed  m- 
formation  upon  animals  and  the  various  aspects 
of  their  instigation  consult  articles  under  their 
names,  as  birds,  horse,  pompano,  etc.;  under 
the  technical  names  of  groups,  as  Carnivora, 
Camelidse,  and  under  such  terms  as  Ichthyology, 
Herpetology  and  the  like.  See  also  Anatomy; 
Animal  Heat;  Biology;  Bionomics;  Breed- 

ing; Cell;  Coloration,  Protective;  Darwinian 
Theory;  Embryology;  Evolution;  Growth; 
Heredity;  Hybridity;  Instinct;  La.marck- 
ism;  Life;  Migration;  Natural  Selection; 
Organ;  Palaeontology;  Weismannism  ;  Zoo- 

geography and  related  topics. 

ZOOLOGY,  History  of,  the  record  of  dis- 
covery in  the  science  of  zoology.    We  have  no 
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evidence  that  the  study  of  zoology  was  prose- 
cuted to  any  considerable  extent  before  the 

time  of  Aristotle.  In  his  hands  it  became  at 
cnce  a  science,  and  the  foundations  of  a  system 
of  classification  were  laid.  No  artificial  system 
of  classification  has  ever  been  proposed  in 
zoology,  like  the  sexual  system  of  Linnsus  in 
botany;  t)ut  from  the  very  first  to  the  present 
day,  a  natural  grotiping  of  animals  has  always 
been  attcmptecl.  To  this  the  widely-marked 
distinctions  between  the  principal  groups  almost 
unavoidably  led.  Aristotle  brough*  to  bear  on 
the  subject  the  highest  powers  both  of  obser- 

vation and  of  generalization,  and  some  of  the 
groups  established  by  hinr.  retain  their  place 
in  the  most  modern  systems. 

Aelian  and  Pliny  show  no  capacity  for  the 
scientific  treatment  of  the  subject,  and  in  their 
writings  facts  are  largely  minglea  with  fables. 
During  the  Middle  Ages  the  greatest  name  in 
connection  with  the  history  of  the  science  is 
that  of  Albertus  Magnus;  much  of  whose 
knowledge,  however,  was  derived  from  Aristotle 
and  other  ancient  authors.  From  his  time, 
in  the  first  half  of  the  13th  century,  to  the 
beginning  of  the  16th,  zoology  made  little  ad- 

vances; but  the  new  activity  of  mind  which 
then  displayed  itself  soon  sought  this  as  well 
as  other  directions,  and  an  especial  impulse 
was  given  to  zoology  by  the  progress  of  geo- 

graphical discovery.  The  names  of  Belon  and 
Kondclet  are  the  two  greatest  in  this  depart- 

ment at  this  period,  and  by  them  zoology  was 
enriched  with  many  new  facts,  while  (ittempts 
were  made  at  a  more  perfect  classification. 
Aldrovandi  and  Gesner  soon  followed,  besides 
others  who  began  to  direct  their  attention  more 
specially  to  particular  branches  of  zoology;  but 
it  was  not  till  after  the  middle  of  the  17th  cen- 

tury that  any  real  progress  was  made  in  classi- 
fication founded  on  a  philosophical  studv  and 

comparison  of  animals.  The  works  of  Ray 
are  described  by  Cuvier  as  "the  foutidation  of 
modern  zoology.*  The  materials,  however,  were 
in  great  part  prepared,  and  the  first  outhne  of 
a  system  sketched  by  Willughby.  From  the 
days  of  Anstotle,  zoology  had  never  been  prose- 

cuted with  such  acuteness  of  observation,  ac- 
curacy of  description  and  1)readth  of  philosophi- 

cal generalization  as  it  was  hy  Willughby  and 
Ray.  The  progress  of  the  science  now  became 
very  rapid.  Buff  on  won  for  it,  by  his  interest- 

ing descriptions  and  brilliant  style,  the  general 
attention  of  the  educated  portion  of  society  in 
his  own  and  in  other  countries.  He  was  almost 

immediately  followed  by  Linnearus,  who,  ex- 
tending his  studies  from  l»otany  to  zoology, 

not  only  enlarged  the  science  by  his  own  oi>- 
scrvations  and  discoveries,  but  rendered  it  far 

greater  service  'by  gathering  together  the  facts 
ax-ertained  by  others,  and  by  the  improvement 
which  he  effected  in  classification.  Some  of 
the  larger  groups  established  by  Linnaeus  have 
tteen  retained  by  all  suh'sequent  naturalists  with- 

out essential  modification  of  their  characters, 
and  even  his  smallest  groups  —  genera  —  have 
been  very  generally  retained,  though  now  re- 

garded as  constituting  tribes  or  families.  Ac- 
cording to  the  Limuean  system,  the  animal 

kingdom  is  dixided  into  six  great  cla^isc*,  fur- 
tlirr  bronv:bt  itii;ether  in  irrnnp>  <if  two  each. 
Mi^  rla^ses  are:  1.  Minnmalia.  with  the  orders 

I^rimates,  Bruta,  Ferx,  Glires,  Pccora,  Belluae 

and  Lete;  II.  Aves,  with  the  orders  Acdpitra. 
Picx,  Anseres,  Grallae,  Galliiue  and  Passem; 
III.  Amf»hibia,  with  the  orders  Rcptilia,  Srr- 
pentes  and  Nantes;  IV.  Pisces,  with  the  ortlcri 
Apodes,  Jugulares,  Thoracici  and  Abdoicinalc^; 
V.  Insecia,  with  the  orders  ColcoDtera,  Hcnup- 
tera,  Lepidoptera,  Neuroptera,  H>fncnopCcn. 
Diptera  and  Aptcra;  VI.  Vermes,  with  the  or- 

ders Intestina,  Mollusca,  Testacca,  Litfapfa)ia 
and  Zoophyta.  It  was,  however,  in  coostitutinic 
and  defining  the  genera  that  Linnanis  showed 
in  the  highest  degree  his  powers  both  of  obser- 

vation and  of  arrangement.  The  names  of  Pal- 
las, Hunter  and  Blumenbach  particularly  are 

worthy  of  notice,  but  more  than  any  other  the 
name  of  Cuvier,  who,  like  Linnaeus,  took  a  coa- 
prehensive  view  of  the  whole  subject  of  zoology 
and  carried  forward  the  work  of  minute  obier- 
vation  as  well  as  of  generalization.  His  system 
of  classification  is  so  vast  an  improvement  on 
that  of  Linnaeus  as  to  be  almost  fundamcntally 
ncw.  and  has  formed  a  new  starting  point  for 
all  further  progress.  ̂  

He  rejected  the  view,  held  by  Lamarck,  that 
a  linear  classification  of  the  animal  kingdom 

is  possible,  and  in  his  great  work.  *Lc  Recnc 
AnimaP  (1817),  he  grouped  his  classes  in  four 
embranchements,  representing  four  funda- 

mentally distinct  types  of  structure.  These 
branches,  with  their  contained  dassei,  are  as 
follows:  VtrtebratQ,  including  Mammalia, 
Birds,  Reptiles,  Fishes;  Mollusca,  including 
Cephalopoda,  Pteropoda,  Gasteropoda,  Acephala, 
Brachiopoda,  Cirrhopoda;  Ariicuiata,  indndiiig 
Annelides,  Crustacea,  Arachnides.  Insects;  and 
Radiata,  including  Echinoderms,  Intestinal 
Worms,  Acalcphae,  Polypi,  Infusoria.  He  raised 
comparative  anatom>[  to  the  dignity  of  a  tmc 
science,  and  he  carried  out  researches  of  the 
utmost  value  in  palaeontology.  In  the  restora- 

tion of  extinct  animals  from  remains  of  |wts 
he  used  his  law  of  the  correlation  of  parts  ac- 

cording to  which  animals  are  so  constituted  that 
single  organs  or  parts  can  serve  as  an  inda 
to  all  other  parts  and  to  the  general  stmctare. 
The  system  of  Cuvier  has  been  extensively 

modified  by  many  subsei^uent  anatomists;  nola- 
My  Lamarck,  De  Blainyille,  Ehrenbeig;  Owen. 
Milne- Edwards,  Von  Stebold,  Stannius.  Lack- 
art,  Agassiz,  Huxley,  Haeckcl  and  others.  The 
present  state  of  classification  must  not  be  iv- 
garded  as  authoritative  or  final,  since  the  r^id 
progress  of  knowledge  is  introducing  inoessam 
change  in  our  conceptions  of  the  relations  of 
the  greater  groups.  The  reverse  error  bosi. 
however,  be  guarded  against  —  that  of  suppos- 

ing one  classification  as  good  as  another,  for 
each  really  marks  a  stage  ofprogress. 

Darwin  and  After.~Tne  thcoiy  of  the 
fixity  of  species  was  challenged  at  various  tinn 
by  different  zoologists,  notably  by  Lamarck. 
but  it  was  not  till  the  publication  of  *The  OrigiB 
of  Spccics>  (1859)  by  Charles  Robert  Danum 
(180<>-H2)  that  the  old  view  became  generally 
abandomd  and  the  evolution  or  devekipncflt 
theory  took  its  place.  This  has  compleidy 
transformed  the  whole  outlook  of  the 
and  has  brought  new  branches  of  the 
into  being,  notably  thremmatology.  It 
ihc  trce-Iikc  classification  to  which  systcmatists 
have  stca<lily  advanced  a  truly  genealogical  tree. 
and  it  has  contributed  enormously  to  die  praV" 
ress  of  what  may  be  called  philoai^lncal  sooi* 
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ogy.  The  natural-selection  principle  was  inde- 
pendently discovered  at  practically  the  same 

time  by  Alfred  R.  Wallace  (1823-1913),  the 
eminent  naturalist-traveler.  Herbert  Spencer 
had  also  formulated  an  evolution  theorv,  ex- 

tending to  the  whole  of  nature  and  life.  Tnomas 
Henry  Huxley  (1825-95),  master  of  an  ad- 
mira'bly  lucid  and  attractive  method  of  exposi- 

tion, and  Ernst  Hackcl  (1834-),  have  done 
admirable  work  in  embryology  and  other 
branches  of  zoology,  and  have  contributed  much 
to  developing  and  popularizing  the  Darwinian 
views.  August  Weismann  (1834-1914)  is  best 
known  by  his  valuable  contributions  to  the  doc- 

trine of  heredity.  The  number  of  other  zool- 
ogists who  have  done  good  work  during  the 

Darwinian  period  and  under  the  influence  of 
the  Darwinian  conceptions  is  so  great  that  no 
attempt  will  be  made  to  enumerate  them. 

Bibliography. — Lamarck,  ̂ Philosophie  Zoo- 
logique^  (Paris  1809)  ;  Carus,  ̂ Geschichte  der 
Zoologie^  (Leipzig  1872)  ;  Spencer,  < Principles 
of  Biology >  (London  and  New  York  1898)  ; 
Osbom,  ̂ From  the  Greeks  to  Darwin*  (New 
York  1894)  ;  Miall,  < Early  Naturalists*  (Lon- 

don 1912)  ;  *  Cambridge  Natural  History*  (10 
vols.,  New  York  1895-1909) ;  Lankester,  E.  R., 
<Zoology>  (ib.  1906);  Parker  and  Haswell, 
^Zoology*  (2  vols.,  ib.  1910)  ;  Zoological  Rec- 

ord (London,  annually). 

ZOOMORPHIC,  a  word  meaning,  pertain- 
ing to  or  exhibiting  animal  forms.  In  antnropol- 

ogy,  representing  a  god  or  other  supernatural 
being  under  the  form  of  one  of  the  lower  ani- 

mals. The  zoomorphic  element  in  classic  my- 
thology' appears  in  such  cases  as  that  of  the 

Smintnean  Apollo,  and  the  metamorphoses  of 
Jupiter;  it  is  very  strongly  marked  in  the  re- 

ligion of  ancient  Egypt,  and  traces  of  it  may  be 
found  among  the  Jews  and  in  the  Apocalypse. 

ZOOPHYTE,  a  term  meaning  hterally  ani- 
mal plants,  borrowed  from  Aristotle  by  Cuvier, 

and  used  by  him  as  a  synonym  of  Raduata.  The 
term  has  no  longer  any  specific  value,  but  is 
often  loosely  applied  as  a  designation  for  many 
plant-like  animals,  as  sponges,  corals,  etc.,  more 
or  less   resembling  plants  in  appearance. 

   •  •           

ZOPFL,  tsepfl,  Heinrich  Matthias,  German 
legal  scholar:  b.  Bamberg,  Upper  Franconia, 
Bavaria,  6  April  1807;  d.  Heidelberg,  4  July 
1877.  Educated  at  \V{irzburg,  he  became  a  lec- 

turer at  Heidelberg  in  1828,  in  1839  professor 
extraordinary  of  constitutional  law,  and  in  1842 

professor  ordinary-.  He  was  elected  university 
teprcsentative  in  the  first  chamber  of  Baden  in 
1850,  and  sat  in  the  Unionsparliament  at  Elfurt. 
Among  his  works  are  ̂ Grundsatze  des  Ge- 
meinen  Dciilschen  Slaatsrechts*  (1841;  5th  ed., 
1863),  and  ̂ Deutsche  Staats-  und  Rechtsge- 
schichte*  (1834-36;  4th  cd.  as  <  Deutsche  Rechts- 
geschichte,*    1871-72). 

ZORELLA  ISLANDS,  East  Indies.  See 
XuLLA  Islands. 

ZORGITE,  a  mineral  from  Zorge  and 
Tilkerode  in  the  Harz.  Massive;  brittle;  hard- 

ness, 2.5 ;  specific  gravity,  7  to  7.5 ;  lustre,  metal- 
lic; color,  lead  or  sometimes  yellowish  gray. 

A  selenide  of  lead  and  copper  in  varying 
amounts. 

ZORILLA,  or  ZORRILLA,  th6^rel'ya, 
Manuel  Ruiz,  Spanish  statesman:  b.  Burgo  de 
Osma,  province  of  Soria,   1834;  d.  Burgos,  13 

Tune  1895.  He  studied  law  at  Valladolid  and 
became  an  advocate  at  Madrid,  where  in  1856 
he  was  chosen  to  the  Cortes,  in  which  he  identi- 

fied himself  with  the  Progressive  party,  and 
displayed  a  vigorous  hostiUty  against  the  Neo- 
Gatholics.  Banished  in  consequence  of  the  in- 

surrection of  Tune  1866,  he  remained  in  France 
until  the  rcvoliition  of  1868,  when  Serrano  ap- 

pointed him  Minister  of  Commerce,  Education 
and  Public  Works.  In  1869-70  he  was  Min- 

ister of  Justice,  and  later  president  of  the  Cortes. 
He  was  a  supporter  of  Duke  Amadeus  of  Aosta 
for  the  Spamsh  throne,  and  when  the  latter 
became  Amadeus  I,  was  niade  Minister  of  Pub- 

lic Works.  In  1872  he  assumed  the  head  of  a 

radical  ministry,  but  after  Amadeus'  abdica- 
tion retired.  Upon  the  accession  of  Alphonso 

XII  in  1875  he  went  to  France  and  for  IS  ̂ ears 
was  the  leader  of  the  Spanish  Republicans. 
He  was  continually  under  the  observation  of 
both  the  French  and  Spanish  secret  service  ofEi 
cers  and  for  his  participation  in  the  militar^r 
revolt  of  March  1884,  he  was  sentenced  to 
death,  although  still  on  French  soil.  Broken 
in  health  and  spirits,  he  at  length  abandoned 
his  leadership  and  was  permitted  to  rettim  to 
Spain.  Consult  Villareal,  ̂ Ruiz  Zorilla  desde 
la  Expulsion  de  Espaiia  hasta  su  Muerte  1875- 
95  (1903). 

ZORN,  tsorn,  Anderg  Leonard,  Swedish 
painter:  fc.  Utmedal,  18  Feb.  1860  He  studied 
sculpture  and  painting  at  the  Stockholm  Acad- 

emy. In  1882  he  settled  in  London,  where  he 
attained  special  success  as  a  portrait  painter, 
and  in  1889  went  to  Paris.  He  traveled  widely 
in  Sweden,  Italy,  Spain,  England  the  United 
States  and  elsewhere ;  while  in  the  united  States 
he  painted  several  portraits.  He  ranks  among 
the  leading  contemporary  Swedish  artists,  and 

'his  work  includes  landscape,  genre,  portrait 
painting  and  sculpture,  as  well  as  etchings  of 
great  merit,  which  are  chiefly  copies  of  his 
own  paintings.  Among  his  paintings  are  *  Irish 
Maidens^ ;  <The  Toast^ ;  < Italian  Street  Scene^ ; 
^Summer  in  Sweden >  (National  Galleries,  Ber- 

lin) ;  *  Midsummer  Night  Dance  at  Dalecarlia' 
(National  Museum,  Stockholm) ;  ̂ Nude' 
(Metropolitan  Museum,  New  York),  and  por- 

traits of  Renan,  King  Oscar,  Kin^  Charles  of 
Sweden,  of  himself  (Uffizi  Galleries),  Harald 
Wieselgren,  etc. 

ZORN,  Philipp,  German  jurist:  b.  Bay- 
reuth,  13  Jan.  1850.  After  study  at  Munich 
and  Leipzig,  he  became  a  lecturer  at  Munich 
in  1875,  and  in  that  year  went  as  professor  to 
Bern.  From  1877  he  was  at  Konigsberg,  and 
in  1900  took  a  chair  in  the  legal  faculty  at 
Bonn.  In  1899  he  participated  as  an  expert  in 
the  Peace  Conference  at  The  Hague.  Among 
his  works  are  ̂ Staat  und  Kirche  in  Norwegen 
bis  zun  Ende  des  13ten  Jahrhunderts*  (1875)  ; 
*Staat  und  Kirche  in  der  Schweiz^  (with  Gareis 
1877-78) ;  <Staatsrecht  des  Deutschen  Reichs> 
(2d  ed.,  1894-97)  •  ̂ Deutsche  KolonialgeseUge- 
bung>  (1901),  and  *Die  Deutsche  Staatssprache^ 
(1903)  ;  ̂ Die  Deutsche  Reichverfassung^ 
(1907);  <Staats-und  Verwaltungsrecht>  (1914), etc. 

ZORNDORF,  tsom'dorf,  Germany,  a  vil- 
lage of  Brandenburg,  Prussia,  53  miles  north- 

east of  Berlin.  It  is  celebrated  for  the  Prussian 
victory  won  by  Frederick  the  Great  over  the 
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Russians  under  General  Fcrmor,  25  Aug.  1758, 
the  Russians  losing  21,529  men  and  the  Prus- 

sians abuut  11,000.  See  Se\'en  Years'  War. 
Pop.  988. 

ZOROASTER,  religious  reformer  of  an- 
cient Persia.  Termed  Zarathustra  in  the 

A  vesta  or  primitive  Iranian  code,  and  in  later 
Persian  Zardusht,  its  meaning  has  leen  vari- 

ously interpreted  —  one  of  its  roots  is  un- 
doubtedly ^^camel."  Its  modern  form  Zoroaster 

was  adopted  from,  the  Greek  and  Latin.  The 
story  of  his  birth  and  activities  has  little  au- 

thentic liasis,  although  his  historic  personality 
is  admitted.  All  details  are  scanty,  and  it  is 
impossible  to  distinguish  l)etween  legend  and 
fact,  as  is  true  in  general  of  old  time  founders 
of  religions,  whose  personality  and  exploits 
later  ages  have  magnified  out  of  all  proportion 
to  their  real  stature  and  deeds. 

Greek  and  Roman  writers  make  frequent 
mention  of  him  as  founder  of  the  wisdom  of 

the  Magi  and  trll  of  his  childhood  and  solitar>' 
life.  Plato  in  his  ̂ Alcibiades^  (I,  p.  122)  makes 
one  of  the  earliest  references.  Pliny,  Plutarch, 
Dio  Chrysostom  are  explicit  in  their  accounts, 
which  l>order  on  the  miraculous.  No  mention 
is  made,  as  might  be  expected,  in  the  cunei- 

form inscriptions  of  the  Achaenienida\  the  an- 
cestral royal  line  of  Persia,  although  'Darius and  his  successors  were  loyal  followers  oi  the 

prophet.  Darmesteter  terms  Zoroaster  a 
myth,  the  incarnation  of  the  storm-god.  As 
Dr.  Geldner  states,  however,  the  French 
scholar  does  not  distinguish  between  the 
Zoroaster  of  the  >X)unger  Avesta  and  of  the 
Gathas,  or  ̂ songs,*  in  which  the  very  words 
of  the  .«;age  are  expressed,  his  authentic  say- 

ings, the  last  survivals  of  the  sermons  which 
he  spoke  at  the  court  of  King  Vishtospa.  In 

these  psalms,  hN-mns,  or  songs,  he  appears  as  a 
man  on  solid  ground,  like  some  later  world- 
prophet,  with  his  alternation  of  confidence  and 
despair,  but  with  his  hold  on  God  firmly  re- 

tained in  all  changes  of  fortune.  The  Gathas, 
on  the  other  hand,  furnish  no  precise  his- 

torical data,  merely  a  number  of  verses  that 
allude  to  personal  events  interwoven  with  sage 
reflections  and  counsel  —  a  kind  of  modern 
pastoral  admonition.  A  comparison  to  the 
Psalms  of  David  will  illustrate  this  point  of 
literary  content  to  a  certain  degree. 

A(hnitting,  then,  his  historical  personality, 
what  do  the  Persian  traditions  tell  of  his 

origin?  His  father  bore  the  title  Spitama. 
indicating  a  not»Ie  line;  his  mother's  name,  too, is  mentioned.  His  birthplace  was  on  the  hill 
of  the  river  Darga  (Darya).  Another  legend 
traces  his  birth  to  Ragha  in  Media,  the  seat 
of  the  imperial  hereditary  church  in  Sassanian 
times.  Like  others  of  his  type -;- Mohammed, 
for  example  —  he  had  heavenly  vi^ions  in  early 
years  and  conversed  with  archangels  and  the 
Highest.  At  the  age  of  30  he  had  a  celestial 
vision  on  the  banks  of  the  river.  An  angel  in- 

vited him  to  a  conference  with  Mazda,  or  the 
Highest,  a  sym]»ol  of  the  new  era  and  reli^i^ion 
which  he  was  to  found,  abolishing  the  crude 
notions  of  bis  aire  and  environment  and  de- 

veloping a  loftier  ideal  of  the  Supreme  and 
humanity.  Si-ni  by  Mazda  to  the  court  of 
Kinir  Vishta^pa.  king  <»f  Hactria  in  epic  legend, 
he  suffered  indignities  at  first  and  was  thrown 
into  prison  —  how  familiar  these  points  in  the 

narrative!  Then  on  gaining  his  liberty,  he 
converted  to  the  new  faith  the  king  h;inwit. 
wife,  brother  and  the  two  viziers,  all  of  whoa 
i)ecamc  ardent  devotees  and  gave  strength  to 
the  cause,  despite  the  many  severe  trials  it  had 
to  endure.  Finally,  on  an  invasion  of  the 
kingdom,  Zoroaster  was  slain  in  his  77th  year 
by  a  Turanian.  His  sons  and  daughters  arc 
frequently  mentioned.  As  to  the  date  of 
Zoroa>ter.  the  chronology  is  obscure.  The  time 
of  his  birth  varies  from  the  extravaguicc  of 
Greek  writers  who  place  him  S.UUO  years  IjCIoic 
the  Trojan  War  to  the  Par  see  tradition,  which 
puts  his  birth  at  660  B.C.  and  his  death  ai 
583  B.C.  Edward  Meyer  and  Duiickcr  Ki\r 
KMN)  B.C.  as  (kite  of  his  birth,  after  carctui 
study  of  available  sources. 

While  the  doctrines  in  general  of  Zoro^s- 
trianism  are  discussed  elsewhere,  the  pcrscnai 
declarations  of  its  founder  as  expressed,  a> 
before  stated,  in  the  Gathas,  are  emincnih 
quotaiblc.  His  conviction  of  his  mission  and  ii!> 
sacred  message  is  breathed  in  the  words:  *I 
am  thy  chosen  one  from  the  beginning;  all 

others  I  consider  my  opponents.*  'To  thee  1 cry:  Behold.  O  Lord,  and  grant  me  assistance, 
as  a  friend  grants  it  to  a  dear  friend*  so 
sounds  his  appeal.  *Tell  me  right,  O  Lord~ 
will  the  good  deeds  of  men  be  rewarded  a! 
ready  Ik.* tore  the  Inist  life  comes ?•  ts  his  re- 

spiring question.  **Who  sustains  the  earth  here 
below,  and  the  space  above,  that  they  do  not 
fall?  Who  made  the  waters  and  the  planti? 
Who  has  yoked  to  the  winds  the  storm  ckudi 
the  two  swiftest  of  things?*  is  in  the  spirit  o: 
Job's  glorification  of  the  Creator.  Consult 
Jackson,  A.  V.  W..  < Zoroaster,  the  Pro|ihct  of 
Ancient  Iran'  ̂ New  York  1899)  ;  Kagom. 
Z.  A.,  ̂ The  Story  of  Media,  Babylon  and 
Persia*    (New  York  1888). 
ZOROASTRIANISM,  the  religious  srstcai 

of  ancient  Persia  as  founded  by  Zoraasier. 
whose  religious  teachings  are  preser\'ed  in  the 
Avesta.  one  of  the  world's  oldest  sacred  hooks. 
The  character  of  the  Persian  religion  in  pre- 
zoroastrian  times  has  been  a  frequent  subject 
of  iiHiuiry,  but  while  nothing  authentic  b 
known,  there  is  every  reason  to  infer  a  certain 
similarity  with  the  ancient  faith  of  the  Hindns 
Iran  and  India  were  not  so  distant  from  each 
other  as  to  make  impossible  communicatMc 
one  with  the  other.  If  we  turn  to  Herodotu 
as  informant  (Hist,  i,  31  ff.)  the  Persians  are 
said  to  have  worshipped  from  antiquity  the 
sun,  moon  and  stars,  the  earth,  the  waters  and 

the  wind,  the  crassest  polytheism.  He  inti- 
mates also  that  they  borrowed  some  rcUgiow 

notions  from  Assyria  and  practised  ccrtaio 
rites  against  which  the  prophet  protested.  Hi* 
account  too  of  the  Magian  ceremonies  indi- 

cates that  they  were  not  inconsonant  witb 
Zoroastrian  ism.  Ed  Meyer  in  the  Retorts  of 
the  Prussian  Academy  (1908)  show*s  now  rt- 
eently  di^rnvered  Mittitc  inscriptions  hare  a 
distinct  bearing  on  the  old  creed  of  Iran,  npc-n 
which  the  religion  of  the  prophet  was  based. 
that  .\ryan  folk-religion,  polytheistic  in  iti 
nature,  many  of  whose  divinities,  Miira  and 
the  rest,  arc  not  strangers  in  the  Indiss 
pantheon,  while  diversities  as  well  as  simibh- 
ties  abound  in  the  theologies  of  both. 

Dumlism.- -  The  first  characteristic 
of  Zoroastrianism  is  its  doctrine  «>f 
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which  personifies  the  opposing  principles  of 
good  and  evil,  and  recognizes  the  universal 
sway  of  these  hostile  forces.  Briefly  to  de- 

scribe this  vital  feature,  the  powers  of  good 
are  led  by  Sharamazda  or  Ormuzd  {Hhe.  Wise 
Lord^^)  ;  those  of  evil  by  Ahriman  (*the 
Spiritual  Foe^O-  These  opposing  hosts,  as  if 
trained  to  corrrbat  and  command  by  Oriental 
despots,  have  in  their  return  an  array  of  war- 

riors, with  the  skill  and  persistency  of  actual 
armies.  On  one  side  are  bands  of  angels  and 
archangels;  on  the  other  companies  of  demons 
and  archfiends.  Under  the  general  name  of 
Amesha  Spcntas  (^'Immortal  Holy  Ones'*)  are 
grouped  the  six  archangels,  who  personify 
fundamental  virtues  and  abstract  ideas,  and 

whose  Persian  names  represent  **Good  Mind,** 
^Perfect  Righteousness,**  W^ished  of  a  King- 

dom," "Earthly  Harmony,**  "Salvation,**  ̂ Im- 
mortality.** In  addition,  are  a  number  of  angels 

and  lesser  divinities,  called  "Worshipful  Ones** 
who  are  more  eminent  than  the  rest,  and  in- 

clude divine  personifications  of  the  planets, 
fire,  air,  water,  the  spirits  of  the  righteous 
^fravasliis^*),  and  some  abstract  notions  like 
religion,  glory,  victory,  Mithra,  a  divinity  who 
incarnates  light  and  truth.  The  opposing  army, 
commanded  by  Ahriman,  is  less  disciplined, 
lis  chief  archfiend  is  the  demon  Ashma 

(Daeza).  A  crowd  of  lesser  fiends  and  de- 
mons C^dacva,^^  '^^driiy^^)  accompany  the  six archfiends. 

The  Millennium. —  The  world's  history  is 
nothing  but  the  i>lory  of  the  contest  between 
good  and  evil,  light  and  darkness,  which  shall 
endure  for  12,000  years,  divided  into  foiir 
periods  of  3,000  years  each.  The  first  period  is 
one  of  spiritual  existence.  Conscious  that  Ahri- 

man lives,  Ormuzd  makes  the  world  a  spiritual 
creation  before  it  assumes  the  material  form. 
When  Ahriman  discovers  his  enemy  at  work, 
he  arouses  to  life  his  army  of  demons  and 
fiends.  In  the  second  Epoch  Ormuzd  creates 
the  material  world,  which  is  invaded  by  Ahri- 

man and  his  cohorts.  The  third  period  marks 
the  contest  for  mastery  between  the  rivals 
and  the  battle  for  the  human  soul  until 
Zoruaster  is  born.  A  new  Epocli  is  now  com- 

menced, as  the  fourth  and  last  3,000  years  be- 
gins. The  prophet  and  his  three  sons,  to  be 

born  in  ages  to  come,  the  last  being  the  Mes- 
siah, liberally  "he  who  will  benefit  and  save 

the  world, •*  preside  over  the  final  eon.  This 
dualism  is  an  approach  to  monotheism,  as  it 
lcachc>  the  ullinialc  sway  of  Ormuzd  —  its 

hopeful  philosophy  of  the  world's  regeneration 
is  not  lo  be  overlooked.  Throughout  the  con- 
llici,  man  is  the  chief  factor,  for  all  depends 
upon  his  choice  as  free  agent,  of  the  good. 

The  final  aim  of  Zoroaster's  system  is  to  as- 
sure world  perfection  by  ithe  individual's 

adoption  of  the  right  path.  This  will  come  to 
pass,  with  the  setting  up  of  the  "Good  King- 

dom," the  "Wished  for  Kingdom,"**  or  the 
"Kingdom  of  Desire,**  as  the  Avesta  expresses 
it.  As  the  world  enters  the  stage  of  regenera- 

tion, Ahriman  forms  his  hosts  for  a  final 
battle.  They  are  defeated^  and  good  is  to 
reign  forever.  Accompanymg  the  advent  of 
the  Messiah  {Saosliayant)  occur  the  resurrec- 

tion of  the  dead  and  the  judji^ent  of  the 
world,    to    be. 

Code    of    Ethics. —  One    sometimes    over- 

values old-time  ethical  codes,  because  we  are 
apt  to  emphasize  their  good  features.  A  study 
of  the  ethics  of  Zoroastrianism  cannot  but 
arouse  admiratnon  for  their  lofty  qualities. 
They  bear  the  stamp  naturally  of  their  environ- 

ment, but  in  moral  elevadon  do  not  yield  to 
standards  that  we  term  modem  and  of  which 
we  are  justly  proud.  A  fair  idea  of  their 
character  can  be  gathered  from  the  profession 
of  faith  required  from  converts  and  preserved 
in  its  entirety  in  the  Avesta.  These  few  para- 

graphs are  condensed  from  Professor  Jackson's 
translation  in  Ragozin's  ̂  Media*  (p.  Ill):  *I forswear  henceforth  all  robbing  and  stealing 
of  cattle  and  the  plundering  and  destruction  of 
villages  belonging  to  worshippers  of  Mazda. 
I  promise  householders  that  they  may  roam  at 
will  and  abide  unmolested,  wherever  dwelling 
with  their  herds;  I  swear  this  with  upliftea 
hands.  Nor  will  I  bring  plunder  or  destruction, 
not  even  or  avenge  life  and  limb.  I  confess 
myself  a  worshipper  of  Mazda,  a  follower  of 
Zarathustra.  I  profess  ̂ ood  thoughts,  good 
words,  good  deeds**  —  which  last  phrase  is  the 
motto  of  the  religion  of  Zoroaster  and  is  found 
throughout  his  sayings  and  injunctions.  Each 
day  man  must  preserve  the  purity  of  body  and 
soul.  Earth,  air  and  water  are  to  be  kept  free 
from  defilement.  To  speak  the  truth  and  act 
honestly  are  fundamental;  to  be  kind  and  gen- 

erous the  highest  duty.  To  till  the  field  and 

raise  cattle,  are  part  of  one' i  religious  require- ments. Marriage  is  insisted  upon,  even  among 
kindred.  The  deed,  the  action,  is  the  only 
source  of  salvation.  God  is  manifested  in 
virtuous  thoughts,  words,  deeds. 

Ritual. —  In  the  Gathas,  which,  as  before 
stated,  is  the  scanty  source  of  Zoroastrian  per- 

sonal teaching,  there  is  Httle,  if  any,  mention 
of  ritual  or  ceremonials.  He  is  less  the  law- 

giver there  than  the  prophet,  it  has  been  aptly 
stated.  Yet  a  full  ceremonial  worshop  de- 

veloped, the  priesthood  was  at  the  head  and  its 
office  was  hereditary,  with  the  Mobeds  and 
Herveds,  the  Levites  and  Kohanira  of 
Zoroastrianism.  The  Magi  were  of  Median 
origin.  Annual  sacrifices  were  originally 
offered  but  were  less  and  less  insisted  upon  as 
praise  and  thanskgivings  took  their  place  with 
oblations  of  consecrated  milk,  water  and  ibread. 
Lengthy  litanies  accompanied  these  rites,  which 
were  of  special  significance  in  connection  with 
the  preparation  of  **haoma,*  the  sacred  drink, 
like  the  Indian  *Soma.*  A  curious  practice 
arose  in  the  disposal  of  the  dead.  No  bodies 
could  be  burnt,  buried,  or  thrown  into  the 
water,  as  thereby  defilement  to  the  elements 
would  be  caused,  they  were  consigned  to  hig^ 
places,  to  be  devoured  by  dogs  and  birds,  a 
custom  still  in  vogue  among  the  Parsees  and 
Gabars  in  their  so-called  *^1owers  of  Silence.* 
Practices  of  abstinence  and  asceticism,  what  is 
termed  ̂ mortification  of  the  flesh®  are  not  en- 

couraged hut  are  condemned  as  foolish  and 

wicked  and  as  strengthening  the  arch  enemy's hands.  The  excessive  reverence  paid  to  Fire, 
which  won  for  the  Zoroastrians  the  name  of 
**Fire-worshippers,*  was  a  later  development 
as  were  numerous  forms  of  incantation  and 

purification. 
Resemblances  to  Jadaitm  and  Christian- 
ity.—  These  are  many  and  striking.  Ahura- 

mazda,  supreme  Ruler,  witfi  the  attributes  of 
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omniscience,  omnipresence  and  eternity,  with 
creative  power  which  he  employs  throufs^h  his 
Spenta  Mainya,  or  "Holy  Spirit,*  with  the  hest 
of  angels  and  archangels  in  his  train,  suggests 
unmistakably  the  Old  Testament  Yahveh,  es- 

pecially in  certain  l)ooks,  written  under  later 
influences,  and  which  appeared  more  magnified 

in  the  Gospels.  So  Ahriman,  Ormuzd's  ad- 
versary, reminds  one  of  Satan  in  later  epochs. 

and  whose  future  end  is  similar;  these,  too, 

are  almost  parallel  ideas  as  to  the  world's  re- 
generation the  Messiah,  the  resurrection  of  the 

dead  and  everlasting  life.  Zoroaster  receives 
his  law  from  Aheramazda  on  the  ̂ Mountain 
of  the  Two  Holy  Communing  Ones,^  as  does 
Moses  on  Sinai.  There  are  six  periods  of 
creation  in  the  Avesta  like  the  six  days  in 
Genesis,  and  a  single  pair,  Moshya  and 
Moshyana.  like  Adam  and  Eve.  The  deluge 
of  the  Bi'ble  is  paralleled  'by  the  devastating 
winter.  Sheen,  Ham  and  Japhet  are  recalled 
by  the  three  sons  in  the  Avesta.  Similarities 
in  ritual  details  are  many  and  have  been 
studied  at  length.  Here  as  is  usual  the  critics 
disagree.  The  larger  number  trace  these  anal- 

ogies to  the  influence  exerted  on  Judiaism  by 
Zoroastrianism  during  their  period  of  the 
Exile,  if  not  earlier.  On  the  other  hand,  the 
contrary  view,  advocated  by  James  Dar- 
mesteter,  is  held  by  some — that  early  Persian 
thought  was  intluenci'd  by  Judaism,  and  that 
Neoplatonism,  through  l^ilo,  left  also  its 
mark  on  the  Avesta.  It  is  impossible  at  pres- 

ent to  decide  definitely  the  point  at  issue;  one 
must  await  fresh  discoveries  and  identifications 
in  the  East,  to  give  us  more  exact  knowledge. 
Perhaps  a  common  influence  was  at  the  root 
of  both  Jewish  and  Persian  ideas. 

Historical  Growth. —  While  Zoroastrianism 
was  the  national  religion  of  Persia,  it  was 
accepted  'by  Turamans  as  well  as  Iromons,  and 
spread  to  Armenia,  Cappodocia  and  the  entire 
mar  East.  With  the  Sassanides,  the  national 
church  was  restored,  and  the  priesthood  became 
strongly  organized  with  unlimited  power  and 
an  authoritative  religious  lawbook.  The  head 
i»f  the  hierarchy,  with  his  scat  at  Rai  in  Media, 
was  next  in  power  to  the  king.  New  sects  now 
began  to  arise,  but  the  Mohammedan  onset  in 
636  with  the  persecutions  that  followed,  spelled 
overthrow  to  the  religion  of  Zoroaster.  To- 

day only  a  few  followers  of  the  prophet  are 
found  even  in  Persia.  In  and  around  Bom- 

bay the  Parsees,  limited  in  number,  profess 
allegiance  to  him  and  his  religion,  but  the 
creed  has  developed  into  a  pure  monotheism. 

Bibliography. —  In  addition  to  Jackson  and 
Ragozin  as  given  above,  consult  Jackson, 
*Grandriss  dcr  iranischen  Philologie*  (ll.612ff. 
Stra>sburg  1896-1904);  Karaka,  *  History  of 
the  Parsis*  (London  1884) ;  Lvhmann,  *Zara 
thustra*  (Copenhagen  1899-1900)  ;  Moffat,  <Zo- 
roa>trianism  and  Primitive  Christianity*  (in 
Hihhcrt  Journal.  1903,  1768-1780).  As  to  anal- 

ogies with  Judaism,  consult  treatises  by  Kohut, 
SchocT,  Stabe,  while  for  the  general  student 
are  the  \vurk>  of  Schrader,  Spiegel  and  West, 
E.  W. 

ZORILLA  Y  MORAL,  Jos6.  h<Vsa'  thor- 
rel'va  c  nnVriil'.  Spanish  poet:  !».  Valladolid, 
21  Feb.  \^\7:  (1.  Madrid.  2.\  Jan.  18*M.  He 
studied  fnr  ibr  biw  at  Toledo  and  Valladolid, 
Iiut  turned  xo  litcTaiurc.     His  attempts  in  poli- 

tics showed  him  to  be  unfltted  for  such  a  career 
From  1855  to  1866  he  was  in  Mexico,  latterly 
at  the  court  of  Maximilian.  His  plays,  of  wluch 
^Don  Juan  Tenorio*  is  now  the  hest  kno«ii 
and  is  still  a  great  favorite  in  Spain.  Others 
are  ̂ £1  zapatera  y  el  rey^ ;  'Traldor,  inconfcso 
v  m&rtir>;  <£]  Alcalde  Rouquillo*  and  *E]  Rcy 
loco.^  The  plays  were  hastily  written  and are  without  finish,  hut  have  continued  effectm 
through  their  strong  appeal  to  national  patriot- 

ism, and  their  adaptability  to  theatrical  re- 
quisites. His  ̂ Leyenda  de  AUiamar,*  'Uranada' 

and  'Leyenda  del  Cid'  were  picturesque  presen- 
tations of  national  legends  in  the  general  man- 

ner of  Scott,  and  very  popular.  Zorrilla  was  not 
a  careful  artist,  but  an  improvisator  of  greit 
readiness  and  skill,  both  lyrical  and  dramatic 
He  suffered  bitter  poverty  in  1871-83,  for,  al- 

though his  plays  were  still  highly  successful 
they  were  not  protected  by  cop>Tight.  He  later 
received  a  government  pension  of  30,000  reales; 
was  awarded  the  gold  medal  of  the  Spanish 
Academy  in  1885,  and  in  1889  was  crowned 
national  laureate  at  Granada.  A  bronze  me- 

morial was  erected  to  him  in  Madrid  in  1900. 
An  account  of  him  mav  be  found  in  the  anto* 
biographic  <Recuerdos  del  Tiempo  Viejo*  (Old- 
Time  Memories,  1880-^),  which  woric,  how- 

ever, is  not  wholly  dependable.  His  collected 
works  were  published  (Madrid,  4  vols.,  1893; 1905). 

ZOSIMUS,  z6s1-mus  (Gr.  Z^i^y),  Gredc 
historian  of  the  5th  century  a.d.  He  lived  at 
Constantinople  and  wrote  a  history  of  the  cm- 
uire  in  six  books,  the  ̂ Vew  History,'  wlu^  is 
frequently  referred  to  by  Gibbon.  He  begins 
with  the  change  of  constitution  introduced  bj 
Augustus,  and  his  first  book  brings  him  to  the 
reign  of  Diocletian,  305  ad.;  in  the  second, 
third  and  fourth  books  the  history  of  the  4th 
century  is  given  with  more  detail ;  the  fifth  and 
sixth  books  are  occupied  with  the  period  from 
395  to  410.  From  interna]  evidence  the  work 
must  have  been  written  about  450-502.  Zosinnts 
was  a  pagan,  and  severelv  criticized  the  Qiris- 
tian  emperors,  making  the  change  of  religioo 
largely  responsible  for  the  decline  of  the  em- 

pire. His  work  is  on  the  whole  trustworthr, 
but  his  pagan  bias  in  some  instances  leads  lam 
to  various  misinterpretations  of  the  acts  of  the 
Giristians.  The  best  editions  are  those  of 
Bekker   (1837)   and  Mendelssohn    (1887). 

ZOSTERA»  a  genus  of  marine  plants.    Sec 
£el-gr.\ss. 

ZOTAL.    See  Mescal. 

ZOUAVE,  zoo-av,  a  soldier  in  the  Frendi 
army.  Zouaves  were  organized  in  1831  and 
were  originally  mercenaries  belonging  to  a 
Kabyle  tribe.  The  Zouaves  in  the  pay  of  the 
dey  of  Algiers  were,  when  Algeria  became  i 
French  possession,  incorporated  with  the  Frencli 
army  there,  preserving  their  Arab  dress.  Uhi- 
matelv  the  native  element  was  eKminatcd.  and 
the  Aouaves  became  French  soldiers  in  the 

picturesque  Arab  costume.  As  sudi  dicjr  dis^ 
tinguished  themselves  in  the  Crimea,  whkk 
uas  their  first  European  service,  and  tlie  Fraaco- 
lialian  War  of  1859.  There  were  several  ftfi- 
ments  of  Zouaves  among  the  volunteer  Fed- 

eral troops  in  the  American  Civil  War.  so- 
called  because  of  their  wearing  an  adapaiioa 
(if  the  costume  of  the  French  Zouaves.    The 
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Papal  or  Pontifical  Zouaves  were  recruited  from 
French  soldiers  at  Rome  in  1860  and  under 
General  Lamoriciere,  a  former  commander  in 
Algeria,  defended  the  temporal  sovereignty 
of  the  Pope.  They  were  unsuccessful  against 
the  Italian  troops  at  Rome  in  1870,  and  after 
serving  in  France  against  the  Germans  and  the 
Commune  they  were  disbanded  in  1871. 

ZOUCHE,  Richard,  English  legal  scholar: 
b.  Anstey,  Wiltshire,  1590;  d.  London,  1  March 
1661.  He  was  educated  at  New  College,  Ox- 

ford; in  1617  was  admitted  an  advocate  of 

Doctors'  Commons,  and  in  1620  became  reg^us professor  of  civil  law  at  Oxford.  In  addition 
to  his  university  duties  he  had  a  large  practice 
in  London.  In  1641  he  was  made  judge  of 
the  High  Court  of  Admiralty.  He  was  a  Royal- 

ist, though  not  a  pronounced  one,  at  the  civil 
war;  and,  although  replaced  in  the  judgeship  in 
1649,  was  nevertheless  appointed  by  Cromwell 
to  a  special  commrssion  of  oyer  and  terminer, 
and  retained  his  academic  appointments.  He 

was  regarded  with  some  suspicion  'b^  both  po- 
litical parties;  but  after  the  Restoration  he  was 

appointed  to  the  commission  which  reinstated 
the  professors  and  Fellows  of  Oxford  who  had 
been  removed  under  the  Protectorate  of  Crom- 

well. On  4  Feib.  1661  he  was  restored  to  the 
bench.  His  writings  include  a  descriptive  poem, 
*The  Dove,  or  Passages  of  Cosmography* 
(1613);  a  comedy,  <The  Sophister>  (1639). 
and  many  works  of  a  professional  -sort,  frost 
important  of  which  are  ̂ Elementa  Jurispru- 
dentiae*  (1629),  a  general  system  of  legal 
science,  and  ̂ Juris  et  Judicii  Fecialis  Explication 
(1650),  regarded  by  critics  as  the  first  treatise 
containing  a  systematized  arrangement  of  what 
is  now  known  as  international  law. 

ZRINYI,  zren'ye,  Niklas  (Miklds),  CouN-r Hungarian  soldier:  b.  1508;  d.  Szigetvar,  / 
Sept.  1566.  He  distinguished  himself  in  the 
siege  of  Vienna  by  Charles  V,  and  in  campaigns 
against  John  Zapolya  and  Sultan  Suleiman. 
As  ban  of  Croatia  from  1542,  he  defended  that 
territory  against  the  Turks,  and  became  famous 
for  his  defense  of  Szigetvar  (or  Szigct)  in 
1566.  His  garrison  of  scarcely  3,000  was  re- 

duced to  600,  and  on  5  September  the  enemy 
succeeded  in  firing  the  outer  fortifications. 
Zrinyi  retreated  to  the  inner  fortress,  but  this 
also  was  soon  on  fire.  He  thereupon  ordered 
the  gates  to  be  opened,  and  after  firing  a  mortar 
filled  with  broken  iron  into  the  midst  of  the 
Turks,  who  were  surging  along  a  narrow  ap- 

proach to  the  castle,  led  a  sally  of  the  garrison. 
He  fell,  mortally  wounded,  and  the  defenders 
were  forced  liack,  hut  a  slow  match  ignited 
3.000  pounds  of  gunpowder  stored  within,  and 
great  carnage  among  the  Turks  ensued.  The 
catastrophe  has  been  made  by  Theodor  Korner 

the  subject  of  his  'Zrinyi:  Ein  Trauerspiel.^ 

ZSCHOKKE,  chok'ke,  Johann  Hcinrich 
Daniel,  Swiss  author:  b.  Magdeburg,  Germany, 
22  March  1771 ;  d.  Blumenhalde,  near  Aarau, 
21  June  1848.  He  left  his  native  place  in 
1788,  and  for  some  time  wandered  about  the 

country  as  play-wriler  to  a  strolling  company 
of  actors,  hiii  afterward  studied  at  the  Uni- 

versity of  Frankfort-on-the-Oder.  In  1792  he 
began  life  there  as  a  private  teacher,  and 
produced  several  pieces  for  the  stage.  He  sub- 

sequently   settled   down   in   the   canton   of   the 

Grisons  and  became  director  of  an  academy  at 
Reichenau,  where  he  wrote  a  history  of  the 
Grisons  (1798).  He  then  became  head  of  the 
department  of  public  instruction  at  Aarau,  and 
was  soon  afterward  sent  by  the  Helvetic  exec- 

utive directory  to  Unterwalden  as  government 
commissioner,  for  the  purpose  of  restoring  tran- 
auilHty.  He  acquitted  himself  so  satisfactorily 
that  his  powers  as  commissioner  were  extended 
to  the  cantons  of  Uri,  Schwyz  and  Zug.  In 
1800  he  was  appointed  commissioner  for  the 
organization  of  the  Italian  territories  of  Switz- 

erland. In  1804  he  became  a  member  of  the 
board  of  mines  and  forests,  and  in  <the  same 
year  began  the  issue  of  his  highly  popular 
Schwevzerhoie  (Swiss  Messenger/.  Tnrou^ 
the  greater  part  of  his  life  Zschokke  appeared 
as  t)ne  of  the  most  distinguished  and  energetic 
public  men  in  Switzerland,  but  he  found  time 
to  cultivate  his  favorite  literary  pursuits,  and 
it  is  chiefly  by  his  numerous  writings,  histori- 

cal and  fictitious,  that  he  is  known  to  the  world 
at  targe.  Among  his  works  may  be  mentioned 
^Ueberlieferungen  zur  Geschichte  unsercr  Zeit* 
(1811-27)  (Contributions  to  the  History  of  Our 
Time) ;  *Des  Schweizcrlandes  Geschichte  ffir 
das  Schweizervolk'  1822)  (History  of 
Switzerland  for  the  Swiss  People),  one  of  the 

best  of  his  works,  and  ̂ Bilder  aus  der  Schweiz' 
(1824-26)  (Pictures  from  Switzerland).  As 
a  writer  of  tales  he  possesses  a  European  repu- 

tation, and  among  them  we  may  refer  more 

especially  -to  *Tlie  Creole,^  *Alamontade,^ 
*  Jonathan  Frock,  ̂   ̂ Clementine,^  ^Oswald  or 
the  Goldmakers*  Village*  and  < Master  Jordan.^ 
The  work,  however,  wiiich  has  had  the  most 

extended  circulation  'us  his  ̂ Stunden  der 
Andacht>  (Hours  of  Devotion)  (1809^16;  27 
editions  in  his  Ufetime),  which,  though  rational- 

istic, has  yet,  from  the  pious  feeling  pervading 
it,  found  admirers  among  all  classes  of  readers. 
Editions  of  his  works  were  published  (40  vols., 
1824-^;  35  vols.,  1851-54),  and  an  edition  of 
his  <Novellen>  (12  vols.,  1904).  Consult  the 
studies  by  Mfinch  (1831);  Keller,  <Beitragc 
zur  Politische,  Thatigkeit  Zschokkes>  (1887), 
and  Wemly  (1894). 

ZUAZO,  thoo-a'tho.  Alonso,  Spanish  ju- 
rist in  the  New  World:  b.  Olmedo,  1466;  d. 

Santo  Domingo,  West  Indies.  1527.  A  learned 
can/on  of  Valladolid,  he  was  appointed  jurist 
of  the  commission  w4iich.  at  the  request  of  Las 
Casas,  was  sent  to  the  New  World.  He  was 
given  authority  to  organize  justice  in  the  West 
Indies,  and  to  appoint  judges.  For  his  opposi- 

tion to  the  complete  abolition  of  enforced  labor, 
he  was  denounced  by  Las  Casas,  although  in 
Santo  Domingo  he  emancipated  the  Indians  who 
had  been  held^  in  slavery  by  the  officials.  In 
1518  he  was  dispatched  to  Cuba  to  systematize 
the  administration  of  justice  in  the  island,  and 
from  1525  until  his  death  was  auditor  of  the 
audiencia  of  Santo  Domingo.  Icaz^alceta,  in 
the  *Colleci6n  de  Documentos  para  la  His- 
toria  de  M£xico\  (1858-66),  gives  an  interest- 

ing narrative,  written  by  Zuazo  from  Cuba  in 
1521,  regarding  the  condition  of  the  natives 
there  and  in  Santo  Domingo. 

ZUBLY,  John  Joachim*  American  Inde- 
pendent Presbyterian  clergyntan:  b.  Saint  Gall. 

Switzerland,  1725;  d.  Savannah,  Ga.,  23  Jul^ 
1781.     The  date  of  his  arrival  in  America  is 



736 ZUCCARBLLI  ~  ZUG 

unknown,  hut  in  1760  he  became  the  first  rcRU- 
lar  pastor  of  the  Independent  Presbyterian 
Church  in  Savannah,  coming  thither,  accord- 

ing to  the  church  record,  from  W'ando  Neck, 
S.  C,  where  he  was  located  prior  to  1758.  Fn 
1775,  at  the  provincial  congress  of  4  July,  he 
was  one  of  five  delegates  elected  to  represent 
Georgia  in  the  Q)ntincnta]  Congress,  and  was 
selected  to  draft  a  petition  to  the  king  regard- 

ing the  *  unhappy  situation  of  affairs.*^  In  a 
letter  of  3  Sept.  1775  to  the  Karl  of  Dartmouth, 
he  denounced  the  suggestions  made  in  Kngland 
of  arming  the  slaves  to  bring  the  Southern 
provinces  to  obedience.  He  took  part  in  the 
adjourned  session  of  the  Continental  Congress 
asi>emblcd  1>3  Sept.  1775.  When  he  discovered 
the  intention  of  the  Congress  to  declare  the 

independence  of  the  I'nited  States,  he  revealed 
to  Sir  James  Wright,  royal  governor  of  Georgia, 
the  plans  being  made.  One  of  the  letters  was 
seized,  and  Samuel  Chase,  of  Maryland,  re- 

ferred to  the  fact  on  the  floor  of  Congress. 
Zubly  hastily  withdrew,  and  in  Georgia  openly 
made  common  cause  with  the  Tories.  In  1777 
he  was  banished,  and  half  of  his  estate  seized. 
He  remained  in  South  Carolina  until  the  royal 
government  was  re-e>tablished  in  1779.  He 
then  resumed  his  work  as  a  pastor  and  con- 

tinued it  until  his  death,  which  occurred  before 
the  end  of  the  war.  lie  was  an  eUniuent  and 
learned  preacher.  Consult  Jone.s,  C.  C,  *  His- 

tory of  (Aorgia.^  Vol.  II  (1883). 

ZUCCARELLI,  dzoo-ka-rel'lc,  or  ZUC- 
CHERELLI,  Francesco,  Italian  painter:  b. 
Pitigliano,  Tuscany,  1702;  d.  Florence,  30  Dec. 
1788.  Mr  studied  painting  at  Florence  and 
Rome,  and  after  gaining  some  success  in  decora 
tive  landscape,  ̂ \"orked  for  five  years  in  London 
dtcorating  the  Opera-House  and  executing 
views  of  the  Thames.  He  returned  to  England 
in  1752  and  became  well  known  in  London, 
wliere  he  was  patr(»nized  !)V  the  royal  family, 
especially  the  Prince  of  Wales,  and  the  aristoc- 

racy. He  was  one  of  the  original  members  of 
the  Royal  Academy  in  \7(iS,  After  1773  he 
lived  in  his  native  country.  He  painted  land- 

scapes principally,  his  work  inclining  to  the 
classic,  the  best  examples  of  it  ranking  with  that 
(»f  his  lea<Iing  contemporaries ;  but  he  also  exe- 

cuted much  of  an  inferior  quality.  He  fre- 
riuently  painted  a  tiny  pumpkin  as  a  signature, 
his  name  meaning  *' little  pumpkin."  Numerous 
examples  of  his  art  are  in  Venice,  the  Palazzo 
Reale  containing  21.  A  large  numlier,  too,  are 
in  Windsor  Castle,  and  he  is  also  represented  in 
Glasgow,  Kdinburgh,  Paris  (Louvre),  Petro- 
grad  (Hermitage),  Milan  (Hrera),  and  other 
cities. 

ZUCCARO.  d70ok-ka'ro.  or  ZUCCHERO, 
Pederigo,  Italian  painter:  b.  Sant'  Agnolo  in Vado  (Trbino)  1M3:  d.  Ancona.  1600.  He 
studied  under  his  brother  Taddeo  in  Rome,  and 

was  employed  by  (iregor>*  XIII  to  paint  the 
vatilt  of  the  Cappella  Paolina  in  the  Vatican, 
!mt  having  (juarreled  with  some  papal  ofticials 
and  painted  a  scurrilous  picture  he  fled  to 
France  and  ultimately  reached  England  in 
1574.  Tbtre  hi-  painted  portrait ^^  of  Oncen 
Khzabeth.  the  Karl  of  Leicester  and  t>ther  dis- 

tinguished piTsons  (21  were  exhibited  in  ISW^^, 

and  afterwar<l  worke<l  in  X'enice  until  be  re- 
turned to  Rome   to  complete  \\i>   woik   ni   the 

Cappella  Paolina.  On  the  invitation  of  Phtltp 
II  he  went  to  Madrid  in  LV)6  to  paint  for  the 
Fscorial,  and  on  his  return  to  Rome  he  founded 
the  Accademia  San  Luca,  of  which  he  became 
the  first  president.  Many  portraits  of  Englitli 
personages  in  the  Elizabethan  era  are  wrungU 
ascribed  to  him,  but  some  genuine  works  from 
his  brush  are  extant.  He  was  also  somcthinit 
of  an  architect  and  sculptor.  His  frcscori. 
painted  on  an  enormous  scale  and  crowded  with 
figures,  gave  him  a  great  reputation  dnring  hi» 
lifetime;  but  modern  criticism  places  his  casd 
paintings  far  above  them.  Among  his  easel- 
works  are  *  Deposition  from  the  Cross'  (Pa- 

lazzo Borghese,  Rome) ;  *r>cscent  of  Christ  into 
Limbo*  (Brera,  Milan));  <Sir  Walter  Raleigh* 
(Kensington  Gallery);  <Thc  ResurrectMM* (Borghese). 

ZUCCHI,  dzook'ke,  Antonio  Pietro.  Ital- ian painter:  b.  Venice,  1726;  d.  Rome.  23  Dcr 
1795.  In  1754  he  accompanied  the  English  ar- 

chitect R-obert  Adam  on  his  journeys  in  Italy 
and  Dalmatia,  and  on  Adam*s  invitation  he  wtm 
to  England  in  1766.  He  decorated  the  intehon 
of  several  of  the  mansions  built  or  altered  b>' 
Adam,  such  as  Caen  Wood  (Hampstead).  LutOD 
House  (Bedfordshire),  Osterley  House  (near 
Brentford),  and  Sion  House  (Middlesex).  In 
1770  he  w^s  elected  an  associate  of  the  recently 

established  Royal  Academy.  He  marr'ed  M.  A 
C.  Kauflfman  (q.v.),  better  known  as  '.'Xngcba 
KaufTman,'*  in  1781  and  afterward  lived  is Rome. 

ZUCHETTO,  tsuk-k£t'td.  or  ZUCHXTTA. 
the  skull  cap  of  a  Roman  Catholic  ecclesiasbr 
covering  the  tonsure.  That  of  a  priest  is  hbd. 
of  a  bishop  or  monsignor  purple,  of  a  canfaal 
red,  and  of  the  pope  white. 

ZUEBLIN*  Charles,  American  sodofeiisi: 
b.  Pendleton,  Ind.,  4  May  1866.  He  studied  ii 
the  University  of  Pennsylvania,  was  gradnatcd 
at  Northwestern  University  in  1887  and  at  Yak 
in  1889,  later  studying  at  Leipzig.  He  beoar 
an  instructor  in  sociology  at  the  UnivenitT  of 
Chicago  in  1802;  was  assistant  professor  ii 
1895 ;  associate  professor  from  1895  to  .1902;  and 
was  professor  of  sociolog>'  there  in  19Q2-0&  He 
edited  the  Twentieth  Century  Magasme  in  1911- 
12.  He  is  well  known  as  a  lecturer  and  na^ 
zinc  contributor.  Author  of  *  American  Ifmr- 
ipal  Progress*  (19Q2) ;  'A  Decade  of  One 
Development*  (1905);  < Religion  and  a  Demo- 

crat* (1905);  *  Democracy  and  the  Orenm' 
(1911),  etc. 

ZUG,  tsoog  or  zoog,  Switzerland;  (1)  Tk 
capital  of  the  canton  of  the  same  name,  on  dk 
northeast  shore  of  Lake  Zug,  12  miles  by  nfl 
northeast  of  Lucerne.  It  is  popular  as  a  picas 
ure  resort  and  has  fine  scenery  although  it  ii 
located  in  the  hilly  rather  than  the  iRountaiaoH 
part  of  Switzerland.  The  earliest  mentioa  of 
the  town  is  in  1240.  It  has  splen<fid  cM  maar 
sions  and  strong  watch-towers;  several  inteictf- 
ing  churches ;  a  Capuchin  monastery  and  a  cfls- 
vcnt ;  a  cantonal  government  building  in  Rcnaii* 
sance  style;  a  fine  town-house  in  bte  Gollic 
style,  with  a  museum  of  antiqnities;  aa  ar 
senal;  manufactures  of  cottons,  enamd-varc 
metal  iroods.  tobacco,  cigars,  soap,  etc.  In  Hfi. 
1594  and  1887  portions  of  the  town  nak 
into  the  lake.  Pop.  about  8j03&  (2)  A 
central   and    the   smallest  undnrided 
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of  Switzerland,  bounded  by  Zurich,  Schwyz, 
Lucerne  and  Aargau,  and  connected  by  rail 
with  Ziirich  and  Lucerne.  The  surface,  wKich 
is  generally  mountainous  in  the  southeast  and 
south,  where  the  Rossberg  occupies  the  frontier, 
slopes  more  or  less  gradually  north  and  west 
till  it  becomes  comparatively  flat.  The  portion 
of  Lake  Zug  within  its  borders  occupies  10 
square  miles;  while  Lake  Mgcn,  wholly  within 
its  borders,  occupies  two  and  three-fourths 
square  miles.  Of  its  total  area  of  92  square 
miles  about  75  square  miles  are  under  cultiva- 

tion. The  battle  of  Morgarten,  won  by  the 
Swiss  5  Nov.  1315,  was  fought  within  its  bound- 

aries. The  climate,  rigorous  in  the  mountain- 
ous districts,  is  mild  on  the  lower  southern 

slopes.  The  chief  exports  are  cattle,  fruits, 
cider  and  **kirschwasser.*^  Pop.  about  20fl\3. 
(3)  A  lake  chiefly  in  the  canton  of  Zug, 
but  partly  also  in  Lucerne  and  Schwyz. 
It  is.  1,368  feet  above  sea-level;  12  miles  long 
north  to  south,  and  varies  in  breadth  from 
three  miles  to  one  mile  at  the  centre.  The 
shores  are  low  in  all  directions  except  the  south 
and  southeast.  In  the  former  direction  the 
Righi,  with  Mount  Pilatus  towering  behind  it, 
and  in  the  latter  the  Rufiberg  or  Rossberg  (5,195 
feet),  rise  in  abrupt  and  lofty  precipices,  pre- 

senting scenery  of  the  grandest  description.  At 
the  foot  of  the  Rossberg  the  depth  of  the  lake 
is  not  less  than  650  feet.  Steamers  ply  upon  it, 
and  the  Ashing,  principally  of  pike  and  carp,  is 
very  productive. 

ZUIDER-ZEE.  zi'der  ze  (Dutch,  soi'dir-sd), 
or  ZUYDER  ZEE,  or  SOUTH  SEA  (as  op- 

posed to  the  North  Sea),  Netherlands,  a  large 
gulf  pentrating  deeply  between  the  provinces  of 
Friesland,  Ovcrysscl,  Gelderland,  Utrecht  and 
North  Holland;  about  80  miles  long,  45  miles 
greatest  breadth,  but  Dnly  10  miles  broad  be- 

tween Enkhuizcn  and  Stayoren.  The  islands 
Texel,  Vlieland,  Terschelling,  Ameland,  and 
several  smaller  islands  separate  it  from  the 
North  Sea,  with  which  it  communicates  by  va- 

rious channels,  the  principal  being  Marsdiep, 
between  the  Holder  and  Texel,  and  the  Vhe 
Strom  between  Vlieland  and  Terchelling.  It 
contains  the  islands  of  VVieringen,  Marken,  Urk, 
and  Schokland,  and  numerous  sandbanks,  espe- 

cially in  its  northern  portion;  has  on  its  shores 
numerous  towns,  and  receives  the  waters  of  the 
Yssel,  Vecht,  Eem  Kuindcr,  and  other  streams ; 
but  is  generally  shallow,  and  only  navigable  by 
vessels  of  small  draft,  much  of  its  area  being 
only  three  feet  in  depth,  while  its  maximum 
depth,  in  the  southern  portion  of  the  former 
lake,  is  only  19  feet.  Oysters  and  plaice  are 
plentiful.  The  Zuider-Zee  is  of  modern  origin, 
having  !)ecn  formed  chiefly  since  the  12th  cen- 

tury by  successive  irruptions  of  the  sea.  In  ear- 
lier times  there  were  here  only  a  lake  and 

marshes,  the  lake  being  called  Flcvo  by  Pliny 
and  Tacitus.  The  reclamation  of  the  greater 
portion  of  the  Zuider-Zee  has  long  been  a  pet 
project  with  the  Dutch  and  plans  for  the  work 
were  formulated  as  early  as  1886.  But  while 
the  area  thus  available  was  much  to  be  desired, 
financial  considerations  barred  the  way  for 
many  years.  However,  a  bill  authorizing  the 
work  which  is  to  create  a  new  province  became 
a  law  14  June  1918.  The  area  to  be  reclaimed 
is  523,000  acres,  of  which  it  is  estimated  about 
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475,000  will  be  fertile.  The  completion  of  the 

work  will  require  15  ̂ ears  and  the  cost  is  fig- 
ured at  6b^S0flQO  flonns.  A  dike  is  to  be  built 

from  the  island  of  Wciringen  to  the  coast  of 
Friesland,  a  distance  of  15  miles;  and  the  land 
then  drained  and  prepared  for  cultivation. 

ZULIA,  thoo'le-a,  Venezuela,  the  most 
northwestern  state  of  the  republic,  surrounding 
Lake  Maracaibo  (q.v.),  bounded  on  the  west  by 
Colombia  and  on  the  east  'by  Falcon.  It  was 
formerly  united  with  Falcon,  'but  is  now  politi- 

cally independent.  Lake  Maracaibo  is  sur- 
rounded by  low  lands,  but  a  great  part  of  the 

rest  of  the  province  is  mountainous.  Agricul- 
ture is  the  chief  industry;  coffee,  sugar  and 

cacao  are  raised.  Area,  24,969  square  miles; 
pop.  100,000.  Zulia  is  also  the  name  of  a  fa- 

mous trade  route  connecting  northeastern  Co- 
lombia with  the  Venezuelan  port  of  Maracaibo. 

The  Zulia  River  forms  a  part  of  this  route. 
The  navigation  of  the  latter  river  has  often  been 
the  subject  of  international  controversy  between 
Colbmbia  and  Venezuela. 

ZULOAGA,  thoo-16-a'ga,  F^lix,  Mexican 
politician,  president  of  the  republic:  b.  Alamos, 
Chihuahua,  1814;  d.  Mexico,  1876.  Having  en- 

tered the  national  guard  as  a  lieutenant,  he 
fought  against  the  Yucatan  secessionists  in 
1842-43,  on  the  conclusion  of  which  he  was  pro- 

moted to  the  rank  of  lieutenant-colonel.  In 
preparation  for  the  war  with  the  United  States 
he  directed  the  fortification  of  Monterey, 
Saltillo  and  the  southerly  approaches  of  the  cap- 

ital. From  1848  to  1853  he  was  not  in  active 
service.  In  the  latter  year  he  was  promoted 
colonel,  and  subsequently  variously  employed. 
On  17  Dec.  1857  he  conspired  against  the  Liberal 
government,  and  finally  on  11  Jan.  1858  the 
brigade  of  which  he  was  the  commander  de- 

clared Comonfort  (see  Comonfort,  Ygnacio) 
deposed  and  Zuloaga  president  Zuloaga  en- 

tered on  the  office  23  January,  and  the  *War  of 
Reform*  ibegan,  the  Liberals  being  under  the 
leadership  of  Benito  Juarez.  In  December  the 
garrison  deposed  Zuloaga,  who  finally  resigned, 
and  appointed  as  a  substitute  General  MiramOn 
(q.v.),  who  assumed  office  2  February.  In  1860 
Zuloaga  published  a  manifesto  proclaiming  him- 

self constitutional  president,  but  subsequently  he 
came  to  an  agreement  with  Miramon.  When 
the  French  invaded  Mexico  in  1862,  he  with- 

drew, but  in  1864  he  returned  and  submitted  to 
the  empire  and  promised  fealty  to  Maximilian. 
This  promise  he  broke  and  attempted,  in  1865, 
to  overthrow  Maximilian;  but  he  was  unsuc- 
cessful. 

ZULOAGA,  Ignacio,  Spanish  painter:  b. 
Eibar,  a  town  in  the  Basque  provinces,  1870. 
He  is  descended  from  a  family  of  artistic 
craftsmen,  his  father  having  been  a  noted 
damascener  (Placida  Zuloaga),  and  his  great- 

grandfather the  organizer  and  director  of  the 
royal  armory  at  Madrid.  He  was  at  first 
sent  to  Rome  to  study  architecture,  but  strf>- 
sequently  turned  to  painting  and  spent  five 
years  in  Paris.  Here  ne  devoted  himself  to  the 
private  study  of  the  old  Spanish  masters,  and 
produced  his  first  work  which  was  exhibited 
at  the  Paris  Salon  (1890).  Zuloaga  then  re- 

turned to  his  native  country,  and  after  a  long 
struggle  for  recognition,  rose  to  the  foremost 
rank  as  a  truly  representative  Spanish  artist 
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Ht  modeled  his  work  on  the  style  of  the  old 
Spanish  masters,  painting  directly  without 
preliminary  drawings,  with  stronfi^  sure  lines 
and  splendid  imagination.  His  works  are  to 
t>c  found  in  the  Leading  cities  of  Europe  and 
also  in  the  United  States.  The  American 
Hispanic  Society,  which  presented  an  exhibit 
in  the  United  States  in  1908,  possesses  a  half- 
portrait  of  Zuloaga,  *The  G>T)sy  Bull  Fight- 

er's Family^  and  ̂ Mlle.  Lucianne  Drcvaf  as Carmen/  Canvases  that  are  well  known 

abroad  are  his  ̂ Avant  la  Corrida*  (Brussels 
Museum);  ^Don  Miguel'  (Vienna  Caller^); 
^Portrait  of  a  Lady*  (Pan  Museum)  ;  ̂Amies' 
(Barcelona);  ^Madame  Louise*  (Venice); 
^The  Topers*  (Berlin).  Zuluaga  has  also 
painted  a  niunber  of  pictures  in  prc^iaganda 
for  the  arousing  of  his  country  to  a  national 
consciousness  of  the  evils  which  beset  it,  prin- 

cipally from  the  excessive  power  of  the  church 
and  the  degrading  indulgence  in  bull-fighting. 
The  most  striking  of  these  are  his  ̂ Cardinal' ; 
*The  N'ictim  of  the  Feast*;  *Thc  Idols  of  the 
People*;  *The  Brotherhood  of  Christ  Cruci- 

fied.* In  1917,  exhrbits  were  held  in  several 
cities  in  tlic  United  States,  which  woo  enthu- 

siastic praise.  Among  those  which  were  partic- 
ularly noticed  were  ̂ Portrait  of  Maurice  Bar- 

res* ;  <My  Uncle  Daniel  and  His  Family*; 
*Anita  Ramirez*;  ̂ Basque  Peasant,*  and  sev- 

eral fine  portraits  of  ladies.  The  colors  used 
are  generally  sombre,  occasionally  heightened 
by  bright  contrasting  hues.  The  treatment  of 
the  snliject  is  intensely  realistic,  often  brutal 
in  its  impassioned  sincerity.  Yet  his  work  al- 

ways makes,  through  its  imaginative  quality, 
a  certain  spiritual,  almost  mystic,  aesthetic 
appeal.  The  choice  of  detail  is  deliberate  and 
careful;  and  the  subject  matter  well  con- 

ceived and  arranged.  Consult  Brinton,  Chris- 
tian. ^Modern  Artists*  (NeW  York  1909); 

Uirillo  and  Others,  *Five  Essays  on  the  Art 
of  Ignacia  Zuloaga*  (New  York  1909);  *(3at- 
alc-gue  of  Paintings  by  Ignacia  Zuloaga,  Ex- 

hibited at  the  Hispanic  Society  of  America* 
(il.);  Sargent,  J.  S.,  *Ignacio  Zuloaga,*  and 
\Vyer.  K.,  Mgnacio  Zuloaga's  Exhitiition*  (in International  Studio,  December  1916). 

ZULULAND,  zoo'loo-liknd,  South  Africa,  a 
country  lying  on  the  southeast  coast  of  Africa, 
now  a  province  of  Natal,  and  since  31  May 
\^>\0  a  part  of  the  South  African  Union;  it 
is  l)ouiided  on  the  north  by  Portuguese  East 
Africa  and  the  Transvaal  and  on  the  west 
by  the  Orange  Free  Slate.  Area,  10,424  square 
miles.  The  principal  rivers  arc  the  Tugela,  on 
the  Natil  l»uundary;  the  BufTalo,  which  joins 
the  Tugcla  on  the  left,  aliout  midway  up  the 
Natal  frontier,  and  forms  the  remaining  por- 

tion of  the  iKYtnidary  1)etween  Natal  and  Zulu- 
hnul;  and  the  Umvolo.si,  which  flows  into 
Saint  Lucia  Hay.  From  the  coast  at  Saint 
I.nci;i  :i  range  of  mountains  called  the  LittomlK) 
rantrc  runs  northward  nearly  parallel  to  the 
coast.  M'pa rating  the  country  into  two  regions. 
The  roast  revrion  is  nuilarial,  but  fertile,  and 
i>  rulti\at(d  chiefly  hy  the  whites.  The  in- 
I:in<l  re^^ioii  is  rompamtivcly  healthful  and  \s 
fertile.  Kich  K"bl  reefs  have  'been  found,  and 
exc«  llent  ct*al  exi-ts.  The  coal  is  l>eing  worked 
and  a  railway  ha>  ]»een  con.structed  for  98 
miU>    alon^    the    coast,    extending   north    from 

Durbar.  There  are  great  plantations  of  sa^. 
tea,  cereals,  fruits  and  vegetables.  The  coa- 
try,  which  was  on  50  Dec  1897  annexed  to  ihc 
colony  of  Natal,  is  mainly  inhabited  by  die 
Zulus,  who  have  long  been  distinguished  as  the 
most  warlike  of  the  Kaffir  trilies.  The  ooamr} 
inhabited  by  the  Zulus  was  formerly  much  more 
extensive.  In  the  beginning  of  1879  the  Zahi 
king,  Cetewayo  or  Kctchwayo,  with  a  large 
army  of  fairly  disciplined  troops  amed  with 
rifles,  came  into  collision  with  the  British  ic 
South  Africa.  This  was  partly  due  to  a  long- 

standing dispute  as  to  the  claims  of  Uie  Zula.- 
to  the  Utrecht  di stria  in  the  southeasicrr. 
angle  of  the  Transvaal,  partly  to  other  causes. 
which  at  last  induced  Sir  Bartle  Frere,  the 
governor-general  of  the  British  provinces  ic 
South  Africa,  to  send  an  ultimatum  to  Cete- 

wayo. To  this  no  reply  was  sent,  and  war 
ensued.  On  22  January  a  portion  of  a  British 
column  was  attacked  at  a  place  called  Isaa- 
dula  or  Isandhlwana.  al»out  10  miles  from 
Rorke's  Drift  on  the  Buffalo,  by  30.000  Zuliu. 
and  completely  destroyed.  As  soon  as  possiblr 
after  the  news  of  the  disaster  reached  Eng- 

land, strong  reinforcements  were  sent  out,  ami 
on  4  July  following  the  Zulu  army  was  totall} 
defeated  at  Ulundi.  On  28  August  Ceteva>t> 
was  captured.  Meanwhile  Sir  Garnet  (iatier 
Lord)  Wolselcy  had  arrived  with  supreme 
military  and  civil  authority  in  this  part  oi 
Africa,  and  the  Zulu  terntory  was  parceled 
out  'by  him  among  several  chieftains  who  were 
placed  under  the  paramount  supremacy  of  the 
British  government,  and  were  not  to  be  J- 
lowed  to  keep  up  standing  armies  or  to  impor 
firearms  or  ammunition.  British  resideni» 
were  appointed,  one  in  North  and  one  in  Sooth 
Zululand.  In  1883  Cetewayo  was  restored  to 
a  portion  of  his  dominions,  but  was  oppcocd  b> 
some  of  the  chiefs.  After  severe  fi|£ting  be 
placed  himself  in  the  hands  of  the  British  ai 
Ekowe  or  Eshowe,  where  he  died  in  1#4 
Subsequently  the  Boers  of  the  Transvaal  nude 
themselves  masters  of  a  considerable  portioc 
of  the  territory  and  incorporated  it  with 
their  own  republic.  In  1885  the  British  as- 

sumed a  protectorate  over  the  coast  of  Ac 
country  and  in  1887  annexed  all  the  rest  Ton- 
galand  was  later  incorporated  with  Znhilaiid 
and  was  annexed  with  it  to  Natal.  An  up- 

rising among  the  Zulus  occtirred  in  1906  and 
its  leader  Dinizulu  was  captured  and  later 
tried  for  high  treason.  He  was  imprisoned 
tiut  afterward  was  pardoned  and  pensioned 
Top.  about  219,606,  of  whom  the  whites 
number  about  1  per  cent.  Consult  IngraBL 
J  P.,  < Natalia:  History  of  Natal  and  Zohh 
land'  (1897);  Stuart.  J.,  <A  History  of  the 
Zulu  Rcbellion>   (1906;  new  ed.»  1913). 

ZUMALACARRBGUI.  thoo-ma'la-ka'cft- ge.  Tomas,  Spanish  soldier  and  Carlist  kader 
t).  Ormastegui.  province  of  GuipuzcOL  1788;  d 
Segama.  Navarre.  2Z  June  1835.  He  distin- 

guished himself  in  the  war  of  independence. 
subse(]uintly  entered  the  regular  amy,  bccuie 
a  lieutenant-colonel  in  1825,  and  later  oolood 
Ferdinand  VI 1  made  him  governor  off  FerroL 
but  Cea  Bermudez.  the  primeHninistCTi  rcsnovtd 
him.  Soon  aft*  r  the  death  of  Ferdwand,  ke 
became  the  head  of  the  Carlist  bands  in  tkr 
Basque    provinces    and    Navarre.    With 
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ability  he  organized  these  troops  into  a  really 
formidable  torce,  and  wielded  them  with  re- 

markable success  against  such  generals  as  Val- 
d^s,  Quesada  and  Rodil.  Finally,  when  the  con- 

stitutional army  had  been  signally  outfought 

Don  Carlos,  against  Zumalacarregui's  advice* 
determined  to  attack  Bilboa.  Zumaladirregui's 
plan  was  to  march  upon  Madrid  by  way  of  Vi- 
tcria  and  Burgos,  and  he  regarded  the  siege  of 
Bilbao  as  a  waste  of  time.  It  was  during  the 
operations  there  that  he  received  the  wound 
from  which  he  eventually  died.  He  was  the 
most  able  figure  of  the  first  Carlist  War.  Con- 

sult Henningsen,  ̂ Twelve  Months  of  Campaign 
with  Zumala-Carreguy*    (London   1836). 

ZUMARRAGA,  Juan  de,  thoo-mar'ra-ga, 
Spanish  prelate  in  America:  b.  Durango  (Bis- 

cay), 1468;  d.  Mexico,  3  Jime  1548.  He  was 
for  many  years  guardian  of  the  convent  of 
Abrojo  in  Spain,  and  in  December  1527  was 
appointed  bishop  of  the  newly  established  see  of 
Mexico.  He  greatly  developed  the  Mexican 
missions^  tut  directed  considerable  misguided 
zeal  against  Aztec  manuscripts,  which  he  gath- 

ered together  all  over  Mexico  and  publicly 
burned.  Only  comparatively  few  escaped  this 
destruction.  His  sec  was  elevated  to  an  arch- 

bishopric in  1548.  He  left  many  letters  and 
other  literary  remains,  a  considerable  number 
of  which  appeared  in  the  Xartas  de  Indias^ 
(Madrid  1877). 

ZUMBO,  South  Africa,  a  town  of  Portu- 
guese East  Africa,  near  the  confluence  of  the 

Loangwa  with  the  Zambesi,  and  on  the  frontier 
line  of  North  Rhodesia,  450  miles  from  the 
mouth  of  the  Zambesi.  It  marks  the  western 
point  of  the  Portuguese  territories  on  the  Zam- 

besi, and  was  formerly  the  seat  of  an  important 
trade,  but  its  trade  declined.  In  recent  years 
the  development  of  the  territory  adjacent  and 
the  general  improvement  of  Portuguese  East 
Africa  has  given  a  new  impetus  to^  Zumbo 
which  has,  in  some  measure,  restored  its  com- 

mercial activity. 

ZUMPT,  tsoompt^  August  Wilhelm,  Ger- 
man classical  philologist :  b.  Konigsbcrg,  4  Dec. 

1815;  d.  Berlin,  23  April  1877.  He  was  nephew 
of  Karl  Gottlob  Zumpt  (q.v.).  He  was  a  pro- 

fessor in  the  Friedrich-Wilhclms  gymnasium  of 
Berlin  from  1851  to  his  death.  Among  his  pub- 

licans arc  editions  of  ̂ Rutilius  Namatianus' 
(1840)  and  the  ̂ Monumentum  Ancyranum* 
(1845);  <  Commentatipnes  Epigraphicae  ad 
Antiquitates  Romanas  Pertinentes^  (1850-54) ; 
and  ̂ Studia  Romana^  (1859)  ;  *Das  kriminal- 
recht  dcr  Romischen  Rcpublik  (1865-69);  *De 
Monumento  Ancyrano  Supplendo*  (1869) ;  and 
^Der  kriminalprozess  der  romischen  Repub- 
lik»  (1871).  The  larger  part  of  the  last  two 
volumes  of  the  German  edition  of  Ihne's  ̂ His- 

tory of  Rome*  is  the  work  of  Zumpt. 

ZUMPT,  Karl  Gottlob»  German  phik>lo- 
gist:  b.  Berlin,  20  March  1792;  d.  Karlsbad.  25 
June  1849.  Educated  at  Heidclf)erg  and  Berlin, 
he  was,  in  1827,  appointed  professor  at  the  lat- 

ter, where  he  did  much  effective  work  toward 
the  improvement  of  instruction  in  the  Latin 
language.  Among  his  writings  were  a  Latin 
grammar  (1818;  13th  ed.  18/4);  editions  of 
Quintilian  (1831);  Curtius  (1826;  1846).  Cic- 

ero's orations  against  Verres  (1831)  and  the  *Dc 
Officiis^   (1838);  <Ueber  den  Stand  der  Bevol- 

kerung  und  die  Volksvermelirung  im  Altertum^ 
(1841);  ̂ Ueber  die  bauliche  Einrichtung  des 
romischen  Wohnhauses>  (1842);  ̂ Ueber  den 
Bestand  der  philosophischen  Schulen  in  A  then 
und  die  Succession  der  Scholiarchen'  (1843); 
and  several  treatises,  such  as  ̂ Die  Religion  der 
Romer*  (1845),  An  abbreviation  of  the  gram- 

mar (1824)  reached  a  9th  edition  in  1866. 

ZUNI»  zoo'ne,  N.  Mex.,  Pueblo  village  about 
40  miles  southeast  of  Fort  Win^te,  near  the 
western  boundarjf  of  the  sute.  The  residents 
constitute  a  distmct  linguistic  stock  and  call 
themselves  Ashivi.  They  are  the  descendants 
of  the  people  of  Cibola,  recorded  by  the  Span- 

iards. The  Spaniards  first  visited  them  in 
1539  and  were  driven  away,  but  Spanish  mis- 

sionaries later  gained  considerable  influence 
among  them.  In  1680  the  Pueblos  revolted 
against  the  Spaniards,  and  for  12  years  thev 
remained  free  from  their  authority.  The  vil- 

lagers retain  their  ancient  beliefs  and  cere- 
monials and  are  peaceful  agriculturalists^ 

weavers  and  pottery  makers.  With  the  Hopi 
they  are  regarded  as  the  m:ost  truly  typical  of 
the  Pueblo  tribes. 

ZUNI'  MOUNTAINS,  a  detached  range 
in  Valencia  County,  N.  Mex.  The  geueral 
trend  is  from  southeast  to  northwest;  length, 
45  miles.  The  mountains  do  not  rise  more 
than  10,000  feet  above  sea-level,  and  this  is 
only  from  3,000  to  4,000  feet  above  the  sur- 

rounding plateau.  The  range  is  heavily  tim- 
bered. It  is  of  geological  interest  on  account 

of  its  isolation  and  the  simplicity  of  the  strati- 
fication. 

ZUNI  SALT  LAKB.  This  lake  is  in  a 
large  crater-like  cavity  in  the  plain  40  miles 
south  of  the  Zufii  Indian  pueblo  in  western  New 
Mexico.  The  lake  is  encrusted  with  salt  which 
is  an  important  source  of  local  supply.  The 
Indians  have  used  the  salt  for  many  centuries 
and  regard  the  lake  as  sacred.  Its  diameter  is 
less  than  a  half-mile  and  on  its  shores  rise  two 
recent  volcanic  cones,  one  with  a  deep  crater. 
The  hole  in  which  these  features  occur  is  a  mile 
in  diameter,  200  feet  deep  and  rimmed  by  a  low 
encircling  ridge  of  scoria  and  rock  fragments 
ejected  from  the  hole,  doubtless  by  a  volcanic 

explosion. 
ZUNIAN,  or  ZUNYAN,  a  Pueblo  Indian 

stock  of  the  New  Mexico-Arizona  region. 
Their  tribal  emblem  is  *the  sacred  water-spi- 

der,'^ from  the  Indian  name  of  which  they  are 
often  called  Shi-wi-nas.  They  are  of  the  great- 

est interest  to  the  ethnographer  and  student  be- 
cause they  still  retain  to  a  great  extent  their 

primitive  condition  and  culture.  They  are 
skilled  in  pottery-burning.  They  cultivate  the 
arid  regions  and  plant  wheat,  barley  and 
corn  in  fields.  Cattle,  horses,  sheep  and  pigs 
are  kept  The  language  has  a  superior  gram- 

matical structure  and  traces  of  an  earlier  lan- 
^a^e,  now  dead,  are  to  be  found.  The  dances, 
fesUvals  and  other  trrbal  customs  differ  little 
from  other  Indians  of  the  pueblos.  They  have 
alwavs  practised  monogamy.  The  ravages  of 
smallpox  and  other  diseases  have  reduced  their 
numbers  to  below  2,000.    See  Pueblo  Indians. 

ZUNIOA,  thoon-ve'ga,  Alvaro  Manrique 
de,  Spanish  viceroy  of  Mexico :  b.  Seville,  about 
1530;  d.  Madrid,  about  160a  He  entered  Mex* 
ico  in  October  1585  as  viceroy,  and  his  adiciois- 
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tration  was,  according  to  the  historian.  Tuan  de 
Torquemada,  one  of  prudence  and  wiscfom.  A 
dispute  with  the  audiencia  of  Guadalaiara,  how- 

ever, on  a  point  of  jurisdiction,  nearly  precipi- 
tated civil  war  upon  the  colony.  Philip  II,  on 

the  basis  of  reports  circulated  by  his  foes,  finally 
removed  him  in  1589,  and  directed  Pedro  Ro- 

mano, the  bishop  of  Tlaxcala,  to  investigate 

Zunigfa's  government.  Romano  persecuted  Zu- 
tiiga  with  great  cruelty  until  1596,  when  the  lat- 

ter sailed  for  Spain,  where  he  was  successful 
in  getting  revoked  the  sentence  of  confiscation 
pronounced  against  him. 

ZUfilGA,  Dionisio  de.  Central  American 
missionary:  b.  Guatemala,  about  1550;  d.  Chiapa 
(now  in  southern  Mexico),  about  1620.  He  'be- 

came a  E)ominican  in  Chiapa  province,  and  for 
the  greater  part  of  his  life  was  a  missionary 
among  the  Quiche  Indians.  He  wrote  a  gram- 

mar of  the  Quiche  language  and  prepared  also 
in  Quiche  a  volume  of  sermons  and  several 
religious  treatises,  besides  translating  Francisco 
Viana's  works,  originally  written  in  the  dialect of  Vera  Paz. 

ZilfilGA  Y  AZEVSDO,  e  a-tha-va'(hd, 
Caspar  de.  Count  of  Monterey,  Spanish  vice- 

roy in  America:  b.  Andalusia,  about  1540;  d. 
Lima,  Peru,  10  Feb.  1066.  He  look  vice-royal 
charge  of  Mexico,  5  Nov.  1595,  and  in  1596 
sent  an  expedition  in  command  of  Sel>astian 
Vizcaino  for  the  exploration  and  occupa- 

tion of  Lower  California.  Vizcaino  was  ham- 
pered by  lack  of  provisions,  and  returned  after 

accomplishing  little.  By  royal  order,  he  was 
again  sent  out  by  Zuniga  in  1602,  when  he  ex- 

plored the  coast  of  Upper  California.  In  1597 
Zuniga  drove  out  William  Park,  an  English 
pirate  who  had  taken  possession  of  Canripeche. 
Among  other  expeditions  organized  by  him  was 
one  commanded  by  De  Onate  (see  Onate,  Juan 
de)  and  Zaldivar  to  take  New  Mexico.  During 
his  administration  in  Mexico  he  was  a  benefac- 

tor of  the  natives.  In  1603  he  became  viceroy 
of  Peru,  though  he  did  not  enter  Lima  until 
1604. 

ZUNZ,  tsunts,  Leopoldt  German  Jewish 
scholar:  b.  Dctmold,  Germany,  10  Aug.  1794; 
d.  Berlin,  17  March  1886.  He  studied  at  the 
university,  to  1839  he  was  in  Pragruc  as  preacher 
at  the  synagogue  of  Berlin;  and  in  1824-32  was 
editor  of  the  Spenersche  Zeitung.  From  1835 
to  1830  he  was  in  Prague  as  preacher  at  the 
synagogue  there,  but  in  1839  returned  to  Berlin 
to  become  director  of  the  normal  seminary,  a 
position  he  held  until  1850.  In  1845  he  was 
made  a  member  of  the  board  of  commissioners 
for  the  promotion  of  the  educational  interests 
of  the  Jews.  His  writings  are  remarkable,  in 
their  ape,  for  their  broad  view,  their  grasp  of 
the  subject,  their  clearness  of  presentation  and 
their  charm  of  language.  He  was  the  first  to 

take  up  the  «4cientific  study  of  the  Jews'  rabbin- 
ical literature  in  his  *Etwas  fiber  die  rabbi- 

nische  Litteratur.^  published  in  1818;  and  his 
*nie  gottesdienstlichen  Vortrap^e  der  Judcn' 0832)  is  considered  the  authontative  work  on 
the  liiltlical  exegesis  and  the  homiletics  of  the 

rabbinical  writings.  Among  his  other  works' are  *Die  Namen  der  luden*  (1836);  <Die  syna- 
gogale  Poesie  des  Xfittellaters' ;  and  ̂ Littera- 
turgeschichte  der  synagogalen  Poesie  >    (1865). 

ZURBARAN,  thoor-ba-ran'.  PmidMO  dt, 
Spanish  painter :  b.  Fuente  de  Cantos,  Estrcma- 
dura,  7  Nov.  1598;  d.  Seville.  1662.  He  wu 
educated  in  the  school  of  Juan  dc  Rotias  in 
Seville,  and  early  formed  lus  style  on  that  of 
Caravaggio.  He  is  thence  frequently  known  as 
the  Spanish  Caravaggio.  He  first  brought  him- 

self mto  notice  by  a  scries  of  pictures  for  the 
chapel  of  Saint  Peter  in  the  cathedral  of 
Seville,  illustrating  the  life  of  the  titular 
apostle;  and  about  1625  he  executed  his  cele- 

brated picture  of  ̂ The  Glory  of  Saint  Thon:as 
Aquinas'  (Seville  Museum),  which  is  esteemed 
his  masterpiece,  and  one  of  the  finest  works  in 
Spain.  Another  famous  scries  is  his  II  pictures 
illustrative  of  the  life  of  Saint  Jerome  painted 
for  the  monastery  of  (Guadalupe.  No  less  fa- 

mous is  his  series  of  three  pictures  in  the  monas- 
tery of  Santa  Maria  dc  los  Cuevas,  in  Seville, 

which  were  produced  on  his  return  from  Guada- 
lupe. These  pictures,  which  are  now  in  the 

Seville  Museum,  represent  the  *Vincin  Extend- 
ing her  Mantel  over  a  Group  of  Carthusian 

Monks' ;  *'Saint  Hugo  Surprising  the  Monks  at 
a  Secret  Feast  in  the  Refectory' ;  and  *  Saint 
Bruno  in  Conversation  with  Pope  Urban  11.' 
His  'Crucifixion'  (1527)  in  the  church  of  San 
Pablo  is  a  notable  picture.  As  early  as  1633 
he  signed  himself  painter  to  the  king.  In  16S0 
he  executed  for  the  palace  of  Buen  Retiro  the 
<Lal>ors  of  Hercules'  in  10  pictures,  now  in  the 
Madrid  Museum.  From  this  time  on  he  teems 
to  have  been  a  great  favorite  at  the  coart, 
though  he  continued  to  fKiint  monks  and  charcfa 
digrnitaries  with  great  spirit  and  faithfulness  to 
truth,  which  have  gained  for  him  the  position  of 
one  of  the  three  greatest  of  Spanish  painters. 
Though  he  painted  several  large  compositions, 
he  preferred  small  and  simple  ones,  generally 
religious  in  subject.  He  especially  nude  studies 
of  the  Spanish  friar.  His  works  are  to  he  seen 
in  some  private  collections,  and  in  the  gaDerics 
of  Saint  Petcrs1)urg,  Pesth,  Munich,  Paris  and 
London.  Consult  Bermudez,  'Diccionario  de 
los  mas  ilustres  profesores^  (1800)  ;  and  Lefort, 
<La  peinturc  espagnole'    (1894). 

ZURICH,  zoo'rTk,  Switzerland;  (1)  a  dty. 
capital  of  the  canton  of  the  same  name,  situated 
at  the  northeast  extremity  of  the  lake  of  the 
same  name.  It  is  divided  by  the  Limmat  into 
unequal  parts,  forming  an  upper  and  lower 
town,  connected  with  their  subuK»  by  several 
bridges.  The  streets  in  the  oldest  quarters  are 
narrow,  crooked  and  dark,  but  have  undergone 
considerable  improvement.  The  principal  build- 

ings are  the  cathedral  or  Grosse  Miinslerp  on 
a  nill  near  the  right  bank  of  the  Limmat.  a 
heax-y  massive  structure  in  the  Bvzantine  stjw; 
the  Fraumtinstcr,  on  the  left  bank  of  the  liw: 

Saint  Peter's  Church,  with  a  fine^  tower  and 
clock;  the  town-house;  the  town  libraiy,  odd- 
taining  130,(X)0  volumes;  the  muscuni,  wiA  a 
collection  of  home  and  foreign  periodicals,  and 
a  rich  lil)rary;  the  university;  the  new  Swisa 
Polytechnic  School;  the  arsenal;  the  omiic 
buildings;  the  railway  station;  the  tlicatre  and 
the  post  office.  Two  public  promenades  add 

to  the  attractions  of  the  city,  hesides  a  T  ~ 
cal  garden  and  many  smaller  parks  and 
connected  with  a  variety  of  tnstitutioas» 
lie  and  private.  Manufactures  of  silk  and  oflir 
ton,  including  dyeing  and  calico-printiag; 
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extensive;  those  of  candies,  soap,  tobacco, 
paper,  leather  and  machinery  are  also  consider- 

able. Besides  the  university,  founded  in  1832 
and  having  a  professional  staff  of  150,  and 
over  1,300  students  in  theology,  law,  medicine 
and  philosophy,  there  are  the  Polytechnic 
School  which  is  maintained  by  the  government 
and  in  1917  had  a  teaching  staff  of  2t2,  Schools 
of  medicine  and  of  arts,  secondary  and  ele- 

mentary schools  of  all  kinds,  deaf  and  dumb 
and  blind  asylums,  orphan  and  several  other 
hospitals.  Learned  and  other  societies  of 
various  descriptions  abound.  Zurich  is  of  great 
antiquity  and  early  became  a  Roman  station. 
In  1219  it  was  declared  a  free  imperial  city. 
The  preaching  of  Zwirigli  in  the  cathedral  made 
it  the  centre  of  the  Swiss  Reformation.  Here, 
in  1443,  the  Swiss  defeated  the  Austrians,  and 
here  also,  in  1799,  the  Russians  were  defeated 
by  the  French.  The  Treaty  of  Zurich,  signed 
here  10  Nov.  1859  by  the  plenipotentiaries  of 
France  and  Austria,  closed  the  Franco-Italian 
war  by  Austria's  abandonment  of  her  right  to 
Lombardy.  Pop.  (1918),  estimated  213,900. 
(2)  A  northern  canton  botmded  north  hy 
Schaffhausen  and  the  grand  duchy  of  Baden, 
west  by  Aargau,  south  by  Zug  and  Schwyz, 
and  east  by  Saint  Gall  and  Thurgau;  area,  666 
square  miles.  Though  not  properly  mountain- 

ous, it  has  on  its  south  and  southeast  frontiers 
several  lofty  ridges,  remarkable  for  their  paral- 

lelism. Except  the  Liigern  and  adjoining 
heights,  they  have  their  longer  axis  from  south- 

east to  northwest  and  form  a  succession  of 
terraces  lowering  gradually  toward  the  north. 
The  general  slope  is  toward  the  left  bank  of  the 
Hornli  and  the  Schauenberg,  both  in  the  east. 
The  general  slope  is  toward  the  left  bank  of  the 
Rhine,  which  drains  part  of  it  directly  and  part 
indirectly,  by  the  Thur,  Toss,  Glatt  and  Lim- 
mat.  Of  the  lakes,  about  40  in  all,  the  most 
important  are  those  of  Zurich,  Greifteri,  Pfeffi- 
kon,  Tiirler  and  Katzen.  The  climate  is  on 
the  whole  temperate,  but  mists  are  prevalent, 
particularly  on  the  lower  grounds.  In  some 
parts  the  prevailing  rock  is  the  Jura  limestone, 
but  a  more  recent  formation,  consisting  chiefly 
of  marl  and  sandstone  in  almost  horizontal 

strata,  is  still  more  largely  developed.  One  re- markable feature  is  the  immense  niunber  and 
magnitude  of  the  granite  boulders  which  cover 
the  surface.  The  minerals  are  few  and  of  lit- 

tle value.  The  soil,  with  the  exception  of  a 
few  favored  spots,  is  far  from  fertile  and  hence, 
though  the  arable  land  is  comparatively  large 
and  carefully  cultivated,  the  corn  produced  falls 
short  of  the  consumption.  In  some  districts  a 
wine  of  tolerable  quality  is  produced.  Wood 
seldom  forms  forests,  but  occupies  many  scat- 

tered patches  and  hedgerows.  Game  is  scarce, 
fish  almost  superaljundant.  In  no  canton  have 
manufactures  made  more  progress.  The  great 
staples  are  silk  anj  cotton  goods.  The  inhab- 

itants are  almost  all  Protestants,  and  educa- 
tion is  very  generally  diffused.  Ziirich  was 

admitted  into  the  Swiss  Confederation  in  l3Sl 

and  readmitted  in  1450,  after  a  10  years*  al- 
liance with  Austria.  The  government,  formerly 

somewhat  aristocratic,  became  decidedly  demo- 
cratic in  1831.  A  new  democratic  constitution 

was  adopted  in  1869.  Zurich  holds  the  first 
place  in  the  Swiss  Confederation.  Pop^ 
about    550,000.      (3)    One    of    the    principal 

lakes  of  Switzerland,  chiefiy  in  the  canton 
of  Ziirich,  but  partly  also  in  Schwyz.  It  forms 
a  long  irregular  curve,  bending  round  from 
southeast  to  northwest,  convex  on  the  south 
and  concave  on  the  north  side;  greatest  length, 
about  27  miles;  greatest  breadth,  two  and  one* 
half  miles;  greatest  depth,  469  leet  Its 
scenery  is  distinguished  not  so  much  for 
grandeur  as  for  beauty.  The  mountains  around, 
nowhere  exceeding  1,700  feet  above  the  lake, 
which  is  itself  1,342  feet  above  sea-level,  com- 

mence in  wooded  heights  and  descend  to  the 

water's  edge  in  gentle  slopes,  covered  with 
vineyards,  orchards,  gardens,  cultivated  fields 
and  verdant  meadows,  and  studded  over  with 
country-seats  and  smiling  villages.  A  consid- 

erable traffic  is  carried  on  upon  the  lake  by 
means  of  sailing  vessels  and  numbers  of  steam- 

ers. It  is  well  supplied  with  fish.  Its  chief 
feeder  is  the  Linth  Canal  (completed  in  1816), 
communicating  with  the  Wallenstatter-see.  It 
discharges  itself  at  the  town  of  Zurich  by  the Limmat. 

ZURITA  Y  CASTRO,  thoo-rc'ta  e  kSs-trS. Geronimo,  Spanish  historian:  b.  Saragossa,  4 
Dec.  1512;  d.  3  Nov.  1580.  He  was  educated 
at  Alcala,  and  in  1543,  he  was  sent  to  Germany 
on  a  diplomatic  mission  to  Charles  V  by  the 
inquisitor-general  of  Arag6n.  Subsequently  he 
was  made  cotmcillor  of  state  and  secretary  to 
Philip  II.  Appointed  chronicler  of  Aragon, 
he  traveled  in  quest  of  data  through  Spain, 
Sicily  and  Italy,  and  finally  in  1562^  pub- 

lished in  six  volumes  his  ̂ Anales  de  la  Corona 
de  Aragon^  (continued  by  Argensola  and  Blas- 
co-Lanuza  1622).  He  also  made  important  cor- 
reactions,  in,  and  additions  to,  Lopez  de  Ayala's 
(see  Ay  ALA,  Lopez  de)  ̂ Cronicas  de  los  Reyes 
de  Castillas.'  For  a  biographical  sketch  and 
some  correspondence,  consult  Dormer,  ̂ Prog- 
ressos  de  la  Historia  en  Aragon^  (1860).  The 
^Anales^  was  looked  upon  as  a  work  o£  very 
great  importance  during  more  than  a  century 
after  its  publication,  and  several  editions  of  it 
have  been  issued,  notably  in  1558,  1610  and  1669, 
and  annotated  editions  of  it  have  been  pub- 

lished within  the  past  25  years. 

ZtfTPHBN,  ziit'fen.  Netherlands,  a  for- 
mer fortified  town  in  the  province  of  Gelder- 

land,  27  miles  northeast  of  Arnhem  on  the 
right  bank  of  the  river  Yssel,  where  it  is  joined 
by  the  Berkel.  Its  chief  echfice  is  the  12th  cen- 

tury church  of  Saint  Walpurgis.  The  town  was 
at  one  time  a  member  of  the  Hanseatic  League, 
and  had  a  considerable  foreign  trade.  It  still 
has  an  active  home  trade,  more  especially  in 
sending  grain  and  timber,  l)oth  rougn  and  pre- 

pared, down  the  Yssel.    Pop.  about  24,000. 
ZUYDBR  ZEE.    See  Zuioer-Zee. 
ZWBIBRUCKBN,  tsvrbruk-Sn  (Latin, 

Bifontium;  French,  DeuxPonts,  •Two 
Bndges^),  (jermany,  a  town  in  the  Rhine- 
Palatinate,  on  the  Schwarzbach  River,  54  miles 
southwest  of  Mannheim.  It  was  the  capital  of 
the  mcdia^al  Dnchy  of  Zweibriichen,  until  the 
end  of  the  18th  century.  It  is  well  buih  and 
has  Protestant  and  Roman  Catholic  diurches 
and  a  synagogue;  gymnasium,  a  realschuU  and 
several^  other  schools ;  courts  and  public  offices 
occupying  the  former  ducal  palace;  an  orphan- 

age and  nospitals ;  manufactories  of  silk  plush, 
machinery,  chicory,  tacks,  chains,  leather,  etc, 
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and  a  trade  in  corn  and  cattle.  The  edition  of 

the  classics  known  by  the  name  of  ̂ Bipont'  was 
pul)Hshcd  here  in  1779  and  subsequent  years. 
rup.  al>out  15^50. 

ZWEMER,  Samuel  Marinus,  American 
missionary :  b.  12  Auk.  1^7  at  Vriesland,  Mich, 
iic  graduated  at  Hope  College,  Holland,  Mich., 
A.B.  1887;  B.D.,  New  Brunswick  Theolo^cal 
Seminary  1890.  He  was  ordained  a  minister 
of  the  Reformed  Church  in  America  189(X  and 
became  a  missionary  at  Busrali,  Bahrein  and 
other  stations  in  Arabia  1891-1905,  afterward  re- 

siding in  Cairo,  Egypt.  He  was  the  organizer 
and  chairman  of  the  Mohammedan  Missionary 
Conference,  Cairo,  1906,  and  has  traveled  exten- 

sively in  Moslem  lands.  He  is  the  author  of 
^Arabia  the  Cradle  of  Islam'  (1892);  <Topsy 
TurvyLand>  (1902);  *  Raymond  LulP  (1904); 
^Moslem  Doctrine  uf  God'  (1906);  4slam,  a 
Challenge  to  Faith>  (1907);  <The  Moslem 
World*  (1907);  ̂ Thc  Moslem  Christ >  (1911); 
«The  Unoccupied  Mission  Fields'  (1910) ;  *Zig- 
zag  Journeys  in  the  Camel  Country*  (1912); 
<C:hildhood  in  the  Moslem  World'  (1915)  ;  'Mo- 

hammed or  Christ*  (1915);  ̂ Lifc  of  William 
Borden'  (1910) ;  *The  Disintegration  of  Islam^ 
(1917).  He  is  editor  of  The  Moslem  lyorld,  a 
quarterly  review,  New  York. 

ZWICKAU,  tsvTk'ow,  Germany,  a  town  of Saxony,  on  the  west  bank  of  the  Mulde,  60 
miles  west-southwest  of  Dresden.  It  has  sev- 

eral interesting  churches,  among  them  two  an- 
cient Gothic  types  recently  restored,  that  of 

Saint  Mary,  dating  from  the  15th  century;  a 
gymnasium  with  a  library;  a  town  hall  built  in 
1581,  which  has  archives  dating  from  the  13th 
century,  and  an  old  castle  converted  into  a 
penitentiary.  The  chief  source  of  its  wealth  is 
the  rich  coal  beds  in  the  vicinity,  employing 
8,(XX)  miners,  and  yielding  annually  2,500,000 
tons  of  coal.  The  mines  were  known  as  early 
as  1348  but  have  been  worked  only  since  1826. 
There  are  also  manufactures  of  linen  and  cot- 

ton goods,  dyes  and  chemical  products,  numer- 
ous tanneries,  dye-works,  bleach-fields,  oil,  saw 

and  other  mills,  and  a  considerable  transit  and 

general  trade.  It  was  the  birthplace  of  Robert 
Schumann,  the  composer.  See  Anabaptists 
for  the  ̂ Prophets  of  Zwickau.^  Pop.  about 
73,S3S. 

ZWINGER,  tsving'dr,  Theodor,  Swiss scholar:  b.  Basel,  2  Aug.  1533;  d.  there,  10 
March  1588.  He  studied  at  Basel  and  at  Paris, 
and  after  a  course  in  mc-dicitic  at  Padua,  became 
a  member  of  the  Basel  medical  faculty.  He 
lectured  there  on  Greek  in  1565-71  and  sub- 

sequently on  ethics,  and  from  1580  was  pro- 
fessor of  the  theor>'  of  medicine.  Zwinger  was 

a  type  ot  the  universal  scholarship  of  that  time, 
and  wrote  a  *Theatrum  Vitae  Hiimanse'  (1565). 
a  kin<l  of  general  encyclopsrdia,  then  regarded 
as  a  marvel,  but  now  having  only  a  bibliographi* 
cal  interest.  His  *Meth(>dus  Apodemica* 
(15/8).  contains  material  valuable  for  local  his- 

tory. (Consult  ̂ \ thenar  Ran ri car*  (1778),  which 
contains  :i  list  of  his  writings. 

ZWINGER.  The.  a  public  building  in 
Dresden,  rrniiaitiinjL:  a  valuable  collection  of 
wurk"^  of  art  and  scientific  treasures.  The  word 
ZwiiiK^T  is  a  i;oneral  name  for  a  prison  or  any 
C(jntined  place. 

ZWINCLI,    zwinK;ie,    Ger.     tsving'le,    or ZUINGLIUS  ULRICb.  a  celebrated  Swiss  re- 
former, was  a  contemporary  ol  Luther  (q  v.). 

and  was  born  at  Wildhaus,  canton  of  Saint  Coll. 
on  1  Jan.  1484;  d.  Kaopel.  11  Oct.  1531.    Ulrich 
was  the  third  of  eignt  sons  of  the  bailiif  of 
that  place.    He  studied  at  an  early  age  in  Base! 
and  Bern,  and  continued  his  studies  in  Vienna, 
where  he  occupied  himself  with  philosophy,  and 
again  in  Basel,  where  he  devoted  his  attention 
to  theology,  under  the  direction  of  Wyttenbacfa 
In  1506  Z^'ingli  became  parish  priest  at  Glarus. 
and  here  employed  his   time,  as   Luther  had 
done  in  the  Augustine  monastery  at  Erfurt,  in 
the  diligent   reading  of   the   Holy    Scriprarci 
He  cooied  the  epistles  of  Saint  Paul  io  tht 
original  Greek,  and  even  learned  them  by  hear! 
— an   acquisition    which   afterward    proved  uf 
great  service  to  him  in  his  public  discnssior.s. 
He  accompanied  the  forces  of  Glarus  durir^ 
the  campaigns  of  1512,  1513  and  1515,  in  Lum- 
bardy,  in  the  cause  of   the  Pope  against  ibe 
French,  in  the  capacity  of  chaplain,  and  was 
rewarded   for  this  service  by   the  grant  of  a 
pension   from   the  Pope.     In    1516  he  became 
preacher  in  the  convent  of  Einsiedeln,  then  a 
celebrated  place  of  pilgrimage.    Here  he  l«gu 
to  make  known  publidy  his  ideas  of  reform, 
preaching  against  the  pilgrimage  of  Einsiedeln. 
which  he  termed  an  abuse  ana  a  comipiion  o: 
the  doctrine  of  the  Christian  Church,  and  calling' 
upon  the  bishops  of  Sion  and  Constance  to  pro- 

mote a  reformation  of  relipous  doctrines,  apco 
thosepoints  in  which  Zwmgli  considered  du: 
the   Cnurch  had  departed   from   the  primiiive 
teaching.    Up  to  this  time,  however,  his  ideas  o: 
innovation  excited  no  rebuke  upon  the  pan  ̂ f 
the  authorities,  and  he  was.  not  lonjg  after,  in- 

vited to  Zurich,  and  entered  on  his  office  ot 

preacher  in  the  cathedral  1  Jan.  1519,  n-ith  a 
discourse  in  which  he  declared  himself  for  '}ke 
use  of  the  simple  Scriptures  without  renrd  :u 
the  prescribed  texts  and  lessons.     AtZurch 
Zwingli  delivered  a  series  of  sermons  oo  the 
Holy  Scriptures ;  and  these  discourses  in  which 
he  inveighed  against  what  he  declared  to  be  the 
errors  and  superstition  of  the   times,  laid  the 
foundation  for  his  future  work  of  reionnat:c<i 
The  occasion  which  launched  him  on  his  career 
was  similar  to  that  which  had  aroused  Lnthe: 
In  1518  Bernadin  Samson,  a  Franciscan  merLk 
of  Milan,  appeared  in  Switzerland  to  preach  the 
indulgence  proclaimed  by  Leo    X    to  all  vbc 
should  subscril>e.  alms  to  the  building  of  Sais: 
Peter's  Church  at  Rome.    Zwingli,  who  «u then  preaching  at  Einsiedeln.  opposed  him  there, 
and  afterward  in  Ziirich,  with  all  the  power  c: 
his  eloquence,  and  brought  the  indulgences  ictc 
so  much  odium  that  Samson  was  not  even  pr- 
mittcd   to   enter   Zurich;   and    the    Council  of 
Zurich  finallv  obtained  from  the  Papal  Xuncic 
the  recall  of  Samson  to  render  an  accoont  c! 
his  mission  at  Rome.     From  this  time  Zwii^ 
gradually  went  further  in  his  plans,  supported 
by  the   Zurichers.     In   Ziirich   his  innovationi 
were  so  far  promoted  by  the  government  tha: 
in  1520  a  decree  was  issued  ordering  that  the 
Holy    Scriptures    should    be    taught    "withoo: 
human  additions*    In  1522  the  reformation  wv extended  to  external  ceremonies.     In  ̂ s  vtv 
Zwingli  was  forbidden  to  preach  by  the  bisboff 
of  Constance.    In  it  also  he  wrote  lus  first  «m 
against  the  fasts  of  the  Church  and  bigan  thr 
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study  of  Hebrew.  In  1523  the  government  in 
Zurich  invited  all  theolo^ans  to^a  public  con- 

ference in  Zurich,  to  convict,  if  possible,  Zwingli 
of  an  error  in  doctrine.  About  600  persons, 
clergy  and  laymen,  were  present  at  this  disputa- tion. Zwingli  exhibited  his  opinions  in  the 
form  of  67  propositions,  which  were  to  form 
the  subject  of  discussion.  The  celebrated  John 
Faber,  the  vicar-general  of  the  bishop  of 
Constance,  refused  to  discuss  any  of  Zwingli's propositions  save  the  last  one,  which  denied  the 
supreme  authority  of  the  Church,  whereupon 
the  Council  of  Zurich  decreed  that  Zwingli  had 
not  been  convicted  of  error  or  heresy,  and 
^might  continue  to  freely  announce  the  holy 
gospel  and  the  Word  of  God  according  to  the 
new  order.^^  In  a  second  dispute  Zwin^i  urged 
his  objections  to  images  and  the  mass  and  the 
former  were  soon  afterward  removed  from  the 
churches  by  order  of  the  council  and  the  lat- 

ter abolished.  In  1524  Zwingli  married  Anna 
Reinhard,  a  widow,  and  the  next  year  pub- 

lished his  commentary  on  *True  and  False  Rc- 
ligion.^^  The  Reformation  in  Switzerland  was 
now  fixed  upon  a  firm  base;  and  Zwingli  con- 

tinued the  work  with  undiminished  zeal, 
warmly  supported  by  the  cantons  which  es- 

poused the  Protestant  cause.  The  religious  or- 
ders were  suppressed  and  all  questions  of  mar- 
riage were  placed  under  the  jurisdiction  of  the 

civil  tribunals,  as  well  as  the  administration  of 
the  Church  revenues.  In  general,  Zwingli 
agreed  in  his  opinions  with  the  German  re- 

formers ;  like  them  he  assumed  the  Bible  as  the 
only  rule  of  faith,  rejected  the  Papacy,  attacked 
the  authority  of  the  priesthood  and  declared 
that  his  object  was  to  restore  the  Church  to  the 
simplicity  of  primitive  times.  His  views  cUf- 
fered  on  some  points  from  those  of  Luther. 
particularly  in  regard  to  the  real  presence,  ana 
on  some  less  important  matters  relative  to  the 
liturgy.  In  order  to  remove  this  wall  of  par- tition from  between  the  two  parties  whidi 
adopted  the  new  doctrines,  a  meeting  between 
the  Saxon  and  Swiss  reformers  was  held  at 
Marburg  (1-3  Oct.  1529)  at  the  stin^estion  of 
Philip,  the  Landgrave  of  Hesse.  The  former 
were  represented  by  Luthef  and  Melanchthon, 
the  latter  by  Zwingh  and  (Ecolampadius. 
Although  a  complete  union  was  not  effected,  yet 
a  convention  was  agreed  upon,  the  first  13  arti- 

cles of  which,  containing  the  most  important 
matters  of  religious  faith,  were  recogmzed  by 
both  parties;  and  the  14th  declared  that 
though  they  could  not  agree  as  to  the  real 
presence  of  Christ  in  the  euchanst,  tihey  would 
behave  reciprocally  in  the  spirit  of  Christian 
charity.  In  1531  an  open  war  broke  out  be- 

tween Ziirich  on  the  one  side  and  the  Catholic 
cantons  of  Lucerne,  Schwyz,  Uri,  Unterwal- 
den  and  Zug  on  the  other;  and  2wingli  was 
commanded  to  take  the  field,  bearing  the  ban- 

ner of  the  canton,  which  it  had  been  usual  for 
an  ecclesiastic  to  support  A  battle  ensued  at 
Kappel,  on  11th  October.  But  the  enemy  were 
more  than  twice  as  strong  as  the  Ziirichers  and 
under  better  officers;  the  latter  were,  therefore, 
defeated  and  Zwingli  was  among  the  slain. 
The  spot  where  he  fell  is  marked  b^  a  monu- ment. The  Reformed  Church  in  Switzerland 
afterward  received  from  the  hands  of  Calvin 
(q.v.)   its  present  organization.    The  collected 

works  of  Zwingli  were  fmblished  at  Zurich  in 

1545.  A  complete  coUection  of  Zwingli's  writ- 
ings was  also  published  at  Zurich  in  dfl^t  vol- 

umes in  1828.  £.  Zeller  has  attempted  to  de- 
duce Zwingli's  doctrines  from  his  writins& 

^Das  theologische  System  Zwinglis  dargesteut' 
(Tubingen  1853).  There  are  numerous  biog- 

raphies of  this  reformer,  for  example.  ̂ Huld- 
reich  Zwinffli,  sein  Leben  und  Wirken'  (1895- 
97)  by  Stahelin.  Consult  also  Tannsen,  ̂ His- 

tory of  the  (German  People>  (1903). 
Geobgb  £.  Runs. 

ZWOLLB,  zwdn^  Netherlands,  dental  of 
the  province  of  Overyssel  on  the  Zwarte  Water, 
60  miles  northeast  of  Amsterdam.  Formerly 
it  was  a  member  of  the  Hanseatic  League  and 
was  a  strong  fortress  with  11  bastions  and 
three  forts,  it  is  a  well-built  city,  with  hand- 

some boulevards  on  the  site  of  its  andent 
ramparts,  and  three  fine  suburbs.  Its  com 
market  is  one  of  the  best  in  Holland.  Its  chief 
buildings  are  Saint  Michad's  CSiurch,  dating 
from  the  15th  century,  a  large  and  splendia 
building  with  a  famous  orphan;  the  government 
buildings  with  the  provincial  archives;  the 
town-hall,  dating  from  1448,  but  since  remod- 
eled ;  and  the  courts  of  justice.  The  town  has 
a  Latin  school,  a  school  of  navigation,  an  in- 

dustrial school,  a  public  library  with  rare 
works  on  geograt{>hy  and  local  history,  a  mu- 

seum of  natural  history,  a  theatre,  etc  Z|irolle 
has  communication  with  the  sea  by  means  of 
the  Willemsvaart  Csmal  and  is  the  centre  of 
the  northern  and  eastern  canal  mtems  of  the 
Netherlands.  It  manufactures  oil,  spirits,  iron 
goods  and  linens,  carries  on  shipbuilding  and  a 
trade  in  com  and  cattle.  In  a  monastery  in  the 
neighborhood  Thomas  i  Kempis  lived  and  died. 
Pop.  34,224. 

ZYLONITB,  XYLONITE,  same  as  cdlu- 
loid.    See  Celluloid. 

ZYLONITB,  a  material  made  by  treating 
cdlulose  or  vegetable  fibre  with  nitric  and  sul- 

phuric adds,  dissolving  the  resulting  jpulp  in 
camphor  and  then  drying  it  In  its  liqmd  state, 
collodion,  it  was  used  in  surgjical  operations  as 
early  as  1848;  in  1855  zylonite  was  manufac- 

tured by  Alexander  Parkes  of  Birminfi^bam, 
England,  and  put  on  the  market  as  parkesine. 
About  the  same  time  several  factories  for  the 
manufacture  of  zylonite  were  established  in 
France  and  Germany,  England  and  the  United 
States.  In  1869  celluloid  (q.v.),  a  kind  of  z;^ 
nite,  was  first  manufactured  and  has  entire^ 
superseded  all  other  forms  of  zylonite. 

ZYMOTIC  DISEASE,  any  disease  caused 
and  continued  by  a  living  germ  introduced 
from  without  into  the  body  and  there  multi- 

plied. The  term  was  formerly  applied  to  epi- 
demic and  endemic  contagious  diseases  because 

they  were  supposed  to  be  produced  by  some 
morbific  prinople  acting  on  the  system  like  a 
ferment  (Greek  C^/<9  ).  The  chief  of  such  dis- 

eases indude  measles,  scarlet  fever,  smallpox, 
typhus,  diphtheria,  whooping-cougii,  croup  ana 
erysipelas   (qti.v.).     With  the  development  of 
? resent  theories  and  sdentific  knowleojge  of  in- 
ectious  disease,  the  term  ̂ motic  has  been  al- 

most abandoned.  See  Bacteuology  ;  Dis- 
ease, Germ  Theoey  of;  Mauooa;  No6OL0GT. 
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